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CALL FOR BIDS

NOTICE IS HEREBY GIVEN THAT THE BOARD OF COMMISSIONERS OF PUBLIC UTILITY
DISTRICT 1 OF MASON COUNTY, WASHINGTON, does hereby invite sealed proposals as
described and in accordance with Bid Document No. 2023-FIBER Broadband Maintenance,
Repair and Related Services, obtainable from the District upon request.

Proposals for this work must be sealed, marked Bid Document No. 2023-FIBER and filed with the
General Manager at the District's office, by 4:00 p.m. on Friday, September 29, 2023. Bids
received after the time fixed for receiving bids will not be considered or accepted. At the time and
place named below such bids will be opened and read, and the District will proceed to canvass
the bids, and may make recommendations to the board of commissioners to let a contract to the
lowest responsible bidder or bidders of the specifications.

BIDDING DOCUMENTS
Bona fide Bidders may request bidding documents from Mason PUD 1, 21971 N. Hwy 101,

Shelton, Washington, (360) 877-5239, email kristinm@mason-pudi.org and on the PUD’s
website: https://mason-pud1.org/bids/.

BID SECURITY AND BONDS

Each bid shall be accompanied by a certified check, bank cashier’s check, or bid bond executed
by a Washington State licensed surety company, in an amount not less than $25,000. No bid will
be considered unless accompanied by such a bond or security.

REJECTION OF BIDS

The District reserves the right in their sole and absolute discretion to waive any informalities and
to reject any or all bids, and to accept the bid, which in their sole and absolute judgment will, under
all circumstances, best serve the interest of the District.

Date: September 15, 2023

Publish: September 15, 2023

Bids Due: September 29, 2023, 4:00 p.m.

Bid Opening: October 2, 2023, 9:00 a.m.

Bid Opening Location: Online via Zoom: https://us02web.zoom.us/j/89937856034. Bidders
without Zoom capabilities may contact the PUD to request reasonable accommodations.



mailto:kristinm@mason-pud1.org
https://mason-pud1.org/bids/
https://us02web.zoom.us/j/89937856034
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INSTRUCTIONS TO BIDDERS

1. Preparation and Submission of Bids

Sealed bids will be received at Mason County PUD No. 1’s office up to the date and time listed on the bid
form. Any part of the bid proposal not received prior to the time specified will not be considered and the
bid will be returned to the bidder unopened.

Sealed bids shall be mailed to: Mason PUD 1
General Manager
21971 N. US Highway 101
Shelton, WA 98584, United States

Sealed bids shall be delivered by courier or hand delivery to. Mason PUD 1
General Manager
21971 N. US Highway 101
Shelton, WA 98584

Each bid shall be enclosed in a sealed envelope distinctly marked “Bid Proposal- 2023 FIBER” and
marked in the upper left-hand corner with the Contractor’'s name and return address, the bid
number, and project name.

It is the Contractor’s responsibility to ensure the sealed bid is properly identified and delivered to
the District by the date and time due. Late responses will not be accepted or considered. The
District is not responsible for delays in delivery. The District’s internal server shall be the official
timeclock.

Each bid must be submitted on the prescribed form(s) and must be fully completed. All blank spaces for
the bid price must be filled in, in ink or typewritten, and signed by an individual authorized to bind the
company. Emailed proposals will not be considered.

2. Response Evaluation

Mason County PUD No. 1 will evaluate bids received for responsiveness and will evaluate the responsibility
of the Bidder along with the pricing provided on the Bid Form. The District may consider commencement
dates as part of the bid. Bid award may be subject to Commission approval.

Bids will be reviewed based on price, completeness and contributed design details that illustrate the
Contractor’s understanding of the requested scope-of-work or that enhance performance/aesthetics of the
proposed work.

Bids which contain or are conditioned upon different terms provided by the Bidder may be rejected as non-
responsive. Any bid which attempts to disclaim liability for the Bidder’s negligence or disclaim liability for
damage, which arises from Bidder’s acts to person or property, shall be deemed non-responsive.

The Commissioners of Mason County PUD No. 1 reserve the right in their sole and absolute judgment to
reject any and all alternative offers or bids, without further explanation, and to accept an alternative or bid
which will, in their sole and absolute judgment, under all circumstance best serve the interest of the District.
3. Job Show

There will not be a job show for this project.



4. Addenda

Should

the Bidder find discrepancies in or omissions from the bid document or should the intent or meaning

appear to be obscure or ambiguous, the Bidder should at once forward to the District a written request for
interpretation, clarification, or correction thereof before submitting the bid. The Bidder making such request
will be solely responsible for its timely receipt. All such requests must be received not later than two (2)
business days prior to bid opening. Replies may be made in the form of addenda.

Engineering will transmit to prospective bidders of record such addenda as deemed necessary in response
to questions arising. Oral statements may not be relied upon and will not be binding or legally effective.

5. Bidder’s Data

The Bidder must submit:

1.

2.
3.

One (1) hard copy of the Bid Form, Bidder’s Information sheet and Wage Compliance form, with
all signatures in ink. All responses must be complete and accurate.

Acknowledgement of receipt of Addenda (if any).

Bid Bond, or certified cashier’s check, payable to Mason County PUD 1 in the amount indicated.

6. Additional Contractor Requirements

A

This project is a prevailing wage project, and subject to all applicable RCW’s and Washington State
laws. Contractor shall comply with all requirements concerning public works, without limitation,
prevailing wage. The work takes place in Mason County, Washington. View prevailing wage rates
at: http://www.Ini.wa.gov/TradesLicensing/PrevWage/WageRates/default.asp using the 2023,
rates, or view a copy at Mason County PUD No. ’s offices at 21971 N. US Highway 101, Shelton,
WA 98584, United States If requested, a copy will be mailed.

The Contractor shall maintain during the life of this contract, including warranty period, commercial
general liability insurance, and automobile insurance as shall protect against claims for damages
resulting from (1) bodily injury, including wrongful death, and (2) property damage including loss of
use thereof, and products/completed operations with the minimum policy limits of $1,000,000.00,
naming the District as an additional insured. (See all insurance requirements in the Agreement and
General Conditions.)

The Contractor is to provide a good and sufficient Payment and Performance Bond acceptable to
the District and in accordance with the provisions of Chapter 39 RCW, and payable to Mason
County PUD No. 1 in an amount of not less than One Hundred Thousand dollars ($100,000.00) as
noted on the bid form.

Each Bidder shall submit with its bid its work/delivery schedule including, if applicable, its
proposed method of conducting the work, and the list of equipment and other materials it will use.
This submittal data shall be sufficiently complete and detailed to show compliance with the bid
document.

The District reserves the right to reject any bid if the District’s review of the above submittals and
its investigation fail to establish that the Bidder possesses, to the satisfaction of the District, in its
discretion, the qualifications necessary to fully, properly and timely carry out all obligations
described in this bid document.


http://www.lni.wa.gov/TradesLicensing/PrevWage/WageRates/default.asp

7. Responsible Bidder
A. Bidder Responsibility Criteria

It is the intent of the District to award a contract to the low responsible Bidder. Before award, the Bidder
must meet the following Bidder responsibility criteria to be considered a responsible Bidder. The Bidder
may be required by the District to submit documentation demonstrating compliance with the criteria.
The Bidder must:

1. Have a current certificate of registration as a contractor in compliance with Chapter 18.27 RCW,
which must have been in effect at the time of bid submittal;

2. Have a current Washington Unified Business Identifier (UBI) number;

3. If applicable, have:

a. Industrial Insurance (workers’ compensation) coverage for the contractor's employees
working in Washington, as required in Title 51 RCW;

b. A Washington Employment Security Department number, as required in Title 50 RCW;

c. A Washington Department of Revenue state excise tax registration number, as required in
Title 82 RCW;

4. Not be disqualified from bidding on any public works contract under RCW 39.06.010 or
39.12.065(3).

5. If bidding on a public works project subject to the apprenticeship utilization requirements in
RCW 39.04.320, not have been found out of compliance by the Washington State
apprenticeship and training council for working apprentices out of ratio, without appropriate
supervision, or outside their approved work processes as outlined in their standards of
apprenticeship under Chapter 49.04 RCW for the one-year period immediately preceding the
date of the bid solicitation.

6. Have received training on the requirements related to public works and prevailing wage under
Chapter 39.04 RCW and Chapter 39.12 RCW.

7. Within the three-year period immediately preceding the date of the bid solicitation, the Bidder
shall not have been determined by a final and binding citation and notice of assessment issued
by the Department of Labor and Industries or through civil judgment entered by a court of limited
or general jurisdiction to have willfully violated, as defined in RCW 49.48.082, any provision of
Chapter 49.46, 49.48 or 49.52 RCW. Before award of a public works contract, a Bidder shall
submit to the contracting agency a signed statement in accordance with RCW 9A.72.085
verifying under penalty of perjury that the Bidder is in compliance with this requirement.

B. Subcontractor Responsibility

The Contractor shall include the language of this section in each of its first tier subcontracts and shall
require each of its subcontractors to include the same language of this section in each of their
subcontracts, adjusting only as necessary the terms used for the contracting parties. Upon request of
the District, the Contractor shall promptly provide documentation to the District demonstrating that the
subcontractor meets the subcontractor responsibility criteria below. The requirements of this section
apply to all subcontractors regardless of tier.

At the time of subcontract execution, the Contractor shall verify that each of its first tier subcontractors
meets the following Bidder responsibility criteria:

1. Have a current certificate of registration in compliance with Chapter 18.27 RCW, which must
have been in effect at the time of subcontract bid submittal;
2. Have a current Washington Unified Business Identifier (UBI) number;
3. If applicable, have:
a. Industrial Insurance (workers’ compensation) coverage for the subcontractor's employees
working in Washington, as required in Title 51 RCW;
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b. A Washington Employment Security Department number, as required in Title 50 RCW;
c. A Washington Department of Revenue state excise tax registration number, as required in
Title 82 RCW;,

4. Not be disqualified from bidding on any public works contract under RCW 39.06.010 or
39.12.065 (3).

5. If bidding on a public works project subject to the apprenticeship utilization requirements in
RCW 39.04.320, not have been found out of compliance by the Washington State
apprenticeship and training council for working apprentices out of ratio, without appropriate
supervision, or outside their approved work processes as outlined in their standards of
apprenticeship under Chapter 49.04 RCW for the one-year period immediately preceding the
date of the bid solicitation.

6. Have received training on the requirements related to public works and prevailing wage under
Chapter 39.04 RCW and Chapter 39.12 RCW.

7. Within the three-year period immediately preceding the date of the bid solicitation, the Bidder
shall not have been determined by a final and binding citation and notice of assessment issued
by the Department of Labor and Industries or through civil judgment entered by a court of limited
or general jurisdiction to have willfully violated, as defined in RCW 49.48.082, any provision of
Chapter 49.46, 49.48 or 49.52 RCW. Before award of a public works contract, a Bidder shall
submit to the contracting agency a signed statement in accordance with RCW 9A.72.085
verifying under penalty of perjury that the Bidder is in compliance with this requirement.

8. Public Records Act

All bids, contract documents and related materials (collectively, “Materials”) submitted in connection with
any proposal or bid are subject to public review and approval by the Board of Commissioners. Contractor
acknowledges and agrees to such public review and approval. With limited exceptions, all Materials
submitted become public records and are subject to the provisions of RCW Chapter 42.56 (the “Act”). In
most instances, all Materials will be subject to inspection and copying by the public.

Any specific part of the Materials that is claimed to be confidential information or otherwise exempt from
disclosure under the Act must be clearly identified as such by the Contractor by marking each page
‘“PROPRIETARY AND CONFIDENTIAL” in capital letters and in a manner that makes the claim
immediately obvious and identifiable. Contractor agrees that Materials which are not so marked may be
inspected, copied, or both by the public, at the District’s discretion.

If a request is made for inspection, copying, or both of any Materials, the District will review the Materials
to determine if any are marked “PROPRIETARY AND CONFIDENTIAL.” For Materials appropriately
marked, the District agrees that it will notify Contractor of such request and provide at least five (5) days
written notice of such request prior to public disclosure of the documents. The Contractor may take such
efforts to assert or exercise any rights available to Contractor under the Act to prevent or limit such public
disclosure or access at Contractor’s sole and exclusive expense.



SCOPE OF WORK

PUD 1 Triton Cove Broadband Maintenance and Repair Contract

1. Description and Location

The work consists of furnishing all supervision and labor, except as hereinafter specified, and performing
maintenance, repair and related services including but not limited to emergency, storm after-hours repairs
and requested by the District in accordance with District’s specifications and plans within Mason County
PUD 1’s Triton Cove Telecommunications service territory. The work shall be equal to the best quality in
the area.

The Contractor shall furnish all implements, equipment and supplies, and materials or products necessary
for the completion of the work. It shall be the responsibility of the Contractor to determine the exact
quantities of any materials or products necessary and to obtain such quantities. The District's General
Manager shall approve any material or products supplied by the Contractor. Contractor will provide the
General Manager Material Safety Data Sheets (MSDS) in an original form for all chemicals to be used in
the performance of this contract. Duplicate MSDS sheets will also be kept at all bases of operation. The
materials will be identical to the existing listed in this addenda, unless approved by the District.

Contractor’s station of operation will be at sites mutually agreed upon and shall be no more than forty-five
(45) minutes from the assigned work area. It is the intent of the District that the maximum possible amount
of time shall be spent in productive work each day. With exception of travel to and from the job site,
payment will only be made for active time during which work is actually performed.

Contractor MUST guarantee a response time of no more than 45 minutes to the Triton Cove Area of Mason
County.

2. Equipment and Personnel

The Contractor shall employ an ample force of workers and provide properly adapted and maintained
implementation plant of sufficient capacity and efficiency to complete the work in a workmanlike manner
at the rate of progress equal to or better than the best in the area, necessary for completion of work.

21 Aerial lifts with a minimum height of thirty-six (36) feet from the ground to the floor of the buckets.

2.3 Required safety equipment, PPE, and all necessary miscellaneous items for an efficient
operation.

24 Contractor is to provide names and experience of crewmembers and emergency phone
numbers.

2.5 Crew structures are to be comprised of the minimum number of certified qualified people for
work to be performed or as specified.

2.9 The Contractor will provide road-flagging personnel when required. However, traffic control
supervision must be provided by the Contractor.

2.10 Additional personnel and equipment will be provided upon one week’s notification to perform
work in conformance with provisions of this contract.



3. Methods of Operations

The District’'s Contracting Officer will schedule and assign work. Any modifications to crew schedule,
laborers, or equipment shall be reported to the Contracting Officer immediately.

Every effort shall be made, inasmuch as possible, to keep the District's facilities in service. In light of this,
it shall be the Contractor’s responsibility to coordinate with the District's customers with regard to any
unavoidable outage. Planned outages shall be handled in accordance with Site Conditions and
Coordination item 4. The Contracting Officer shall be kept fully informed of the condition of all District lines
and facilities. A written report of any abnormal line situation shall be provided to the District's Contracting
Officer or a designated representative, prior to the end of each working day.

4, Commencement, Duration, Prosecution and Completion

The Contractor shall be ready to commence work under the contract no later than the quoted
commencement date or other mutually agreed upon date.

The District shall not be liable to the Contractor for anticipated earnings or profits hereunder in the event
the Contractor and the District are prevented from completing the project as provided for in these
specifications and contract.

The contract shall be for three (3) years, unless terminated as provided herein, or extended by mutual
agreement.

The District may, at its discretion at any time, terminate the contract or to suspend work under this
agreement by giving seven (7) days’ written notice. The Contractor shall not have any claim for costs or
other financial loss by reason of termination or suspension of work, other than for compensation of work
performed satisfactorily up to the date of suspension or termination.

5. Availability of Contractor’s Facilities and Data

The Contractor shall furnish the Contracting Officer with facilities in the vicinity of the site of the work for
obtaining such information as the latter may desire respecting the character of materials or equipment and
the progress and manner of carrying on the work, such as payrolls, source of labor and details of any other
item in connection with the cost of labor, including all items of expense transporting persons to and from
the work, invoices, bills, credit memoranda and claims for rebate for material, supplies, and freight including
all costs in connection with the transporting of equipment and outfits to and from the work and such other
cost records as may be required by the Contracting Officer. The Contractor shall keep available in the
vicinity of the site of the work a description of all owned and rented equipment used in connection with this
work; such shall include for each item or unit of equipment the maker's name, catalog reference, the size
and the model year.

6. Inspection

The inspection of the work will be conducted under the general direction of the Contracting Officer and will
be inspected by inspectors representing the Contracting Officer who will enforce a strict compliance with
the terms of the contract. The presence or lack of presence of the inspector shall not relieve the Contractor
or the Contractor’s responsible agent of any responsibility for the proper execution of the work.

7. Interpretation of Specifications
All questions relating to the acceptability of material or machinery, classification of materials, the proper

execution of the work, and the interpretation of these specifications, will be the decision of the Contracting
Officer and shall be final.



9. Alternates and Exceptions

The District will consider any and all alternatives and exceptions to this specification if fully explained and
included within the Bid Form.

10. Annual Cost Escalation / De-Escalation Adjustments

Cost adjustments will be allowed to the contract for the components listed in the Bid Form. Any proposed
contract adjustment, beyond those listed in the Bid Form, must be presented in writing to the District at
least thirty (30) days prior to the effective date of the change.

11. Payment

Contractor will be responsible for full compliance with all statutory and administrative requirements
concerning public works (Chapter 39.04 RCW), including without limitation, prevailing wage (Chapter 39.12
RCW). Contractor will be responsible for submitting all Department of Labor and Industries (L&I) forms,
associated form fees, or any other fees relating to this contract and compliance with the prevailing wage
requirements of the L&l.

Before the District makes any payment to a Contractor, Contractor and/or any subcontractors must submit
a “Statement of Intent to Pay Prevailing Wage.” L&l industrial statistician must approve the statement
before the Contractor can submit it to the District.

Payment will be processed on a weekly basis as documents submitted are correct and acceptable. All
charges are to be included in the hourly price as stated on the Bid Form page(s). No charges other than
verified hourly charges will be accepted for payment unless altered in writing by a change order.

Retainage may be released on a semi-annual basis following receipt of all required release documents. If
the Director of L&l, through an administrative order, notifies the District that an amount is owed, the District
must withhold that amount and release it to L&l for distribution.

12. Terminology

In the interpretation of these specifications and this contract or in any documents or instruments dealing
with construction operations governed by these specifications, the following words and terms or pronouns
in place of them shall be construed respectively, as follows:

Contracting Officer — The Manager of the District or an authorized representative.

Contractor — The person, firm, co-partnership, or corporation, and his/her, their, or its heirs, executor,
administrator, successors and assigns, or the lawful agent of any such person, firm, partnership, or
corporation, and his/her, their, or its surety under the contract bond, constituting one of the principals to
the contract and undertaking to perform the work herein specified. Whenever any pronoun is used as
referring to the word “Contractor,” it shall mean the Contractor above defined.

District, PUD 1, Owner — Mason County Public Utility District No. 1 or Mason County PUD 1.
Property Owner — The owner of any real property adjacent to rights-of-way which may be affected by the

Work, or whose property may be used for storing equipment of Bidder with the Property Owner’s express
permission.
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SITE CONDITIONS AND COORDINATION

1. Examination of Site

Bidders shall make a complete examination of the site or general area so that all contracting hazards may
be evaluated, and every condition relative to the work shall be considered. Failure to do so shall not relieve
the Contractor from any provisions of the contract. Submission of a bid shall be considered as prima facie
evidence that such examination has been made by the Bidder.

2, Rights-of-Way and Accessibility of Site(s)

All right-of-way has been provided by the District. The basic right-of-way for maintaining facilities is along
county roads and transmission access roads or other properties designated by the District. It shall be the
Contractor’s responsibility to ensure coordination with the county road or state highway department and
Property Owners to ensure their cooperation with regard to traffic rerouting, delays or stoppage.

Access to the rights-of-way will be from adjacent roads.
3. Existing Facilities

Existing known facilities consist of overhead and underground telephone, fiber optic, cable television,
emergency fire and aid radio communications, natural gas pipelines, and water and sewer systems.

4. Outages

The Contractor will provide a minimum of two (2) weeks' notice to the District if a planned outage is
required.

Planned outages are required whenever the outage will affect more than ten (10) District services
(customers) or for any outage lasting for two (2) hours or more.

5. Use of Land for Storage, Offices, Etc.

Subject to the approval of the Contracting Officer, the Contractor will be allowed to utilize, for operation
purposes other than camp sites, and for the life of this contract, any land or right-of-way that is the property
of the District for its own use or for the use of other contractors and shall make all necessary arrangements
with the Property Owner and shall pay all rentals or other costs connected therewith; provided, that such
use shall not interfere with any parts of the work or with the work of other contractors or of the District in
the vicinity; and provided further, that the District will assume no responsibility for damages or interference
with the Contractor’s use of such land due to any operations under the contract or otherwise.

6. Removed Material

All material and equipment, which are removed from service under this contract, shall remain the property
of the District. The Contractor shall exercise due care during removal and handling to avoid damage. All
material and equipment shall be returned to the District's warehouse or as directed by the Contracting
Officer, in a manner and schedule determined by the Contracting Officer.

\

7. Contractor will supply all materials to make necessary maintenance and emergency repairs of the
fiber optic network
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BID FORM

COMPANY NAME:

BID NUMBER: 2023-FIBER
PROJECT NAME: Broadband Maintenance, Repair and Related Services

DATE & TIME DUE:

In compliance with Mason County PUD No. 1’s Invitation for Bids, Instructions to Bidders, Scope of Work,
Site Conditions and Coordination, Agreement and General Conditions, and Supplemental Conditions, the
undersigned hereby proposes and agrees to furnish all labor and supervision, material, tools and work
equipment, except those materials and equipment specifically designated to be furnished by the Owner or
by others, and perform the Work in strict accordance with the specifications designated and made a part
of this Call for Bids for the bid amount as follows.

All bid pricing must state hourly pricing without sales tax.

Basic crew and equipment requirements for MAINTENANCE crew:

1 each- Lineperson,

1 each- Grounds person
2 each- Flagger

1 each- Truck Driver

1 each- 36’ Boom Truck
1 each- Pickup Truck

Amount bid per hour $

Dollars and Cents

Amount bid per hour for overtime, emergency,
storm, or any other after hours work required $

Dollars and Cents

** Bid evaluation will be based on this Basic crew and equipment unit price. **

12



Basic crew and equipment requirements for SPLICING crew:

1 each- Splicer
1 each- Fiber Splicing Vehicle

Amount bid per hour $

Dollars and

Amount bid per hour for overtime, emergency,
storm, or any other after hours work required $

Dollars and

** Bid evaluation will be based on this Basic crew and equipment unit price. **

Cents

Cents

Basic crew and equipment requirements for UNDERGOUND crew:

1 each- Excavator
1 each- Operator
1 each- Laborer

Amount bid per hour $

Dollars and

Amount bid per hour for overtime, emergency,
storm, or any other after hours work required $

Dollars and

** Bid evaluation will be based on this Basic crew and equipment unit price. **

Cents

Cents

Bid Form — Page 2
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Bid Form — Page 3

Bidder:

1 each- Foreman
1 each- Pickup Truck

Basic crew and equipment requirements for GROUND LEVEL INVESTIGATIVE work:

Amount bid per hour $
Dollars and Cents
Amount bid per hour for overtime, emergency,
storm, or any other after hours work required $
Dollars and Cents
Additional Crew Member Hourly Rates:
Regular Overtime
Foreman
Laborer
Operator
Flagger
Truck Driver
Fiber Splicer
Equipment Hourly Charges:
Reqular Overtime

Pickup Truck
Boom Truck
Splice Vehicle
Excavator
Vac Truck

Fiber Splicing Vehicle

14




Bidder:

Bid Form — Page 4

LABOR RATE INCREASES

Labor base for this contract will be the prevailing wage statements or bargaining unit agreements,
whichever is higher. If bidder's employees work under a bargaining unit agreement, state known
increases in the table below and the effective dates.

Year 2024 Percentage increase Effective Date
Year 2025 Percentage increase Effective Date
Year 2026 Percentage increase Effective Date

EQUIPMENT RATE INCREASES

State any equipment rate increases and effective dates.

Year 2024 Percentage increase Effective Date
Year 2025 Percentage increase Effective Date
Year 2026 Percentage increase Effective Date
[ The District may require the use of one or more of the individuals or equipment listed above, or

other individuals or equipment not listed. Please provide a list of rates (straight time and over time) for
each classification of personnel or equipment that could be provided.

Additional Information Required:
O Bid Bond / Certified Check Enclosed
] Bidder’s Data Enclosed (see item Instructions to Bidders, number 5)

Itis understood that this quotation constitutes a firm offer, which cannot be withdrawn for sixty (60) calendar
days after the date set for quotation opening.

The undersigned Bidder agrees, if awarded the Contract, to complete the Work of the Contract within the
timeframe specified.

The Bidder acknowledges that it is in compliance with the bidder responsibility criteria described in the
Instruction to Bidders. The Bidder agrees to provide proof of compliance with these requirements upon
request by the Owner.

The undersigned certifies that the Bidder has examined and is familiar with document No ; the
Bidder is responsible for complying with the Agreement and General Conditions in their entirety; the Bidder
has checked all the figures shown on this form and other attachments hereto; and understands that the
Owner will not be responsible for any errors or omissions on the Bidder's part in making up quotation
submitted.

Bidder:
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All of the above work will be performed for the consideration of the sum designated, and the undersigned
agrees, upon receipt of written notice of acceptance of this quotation, within ten (10) days to execute
contract in accordance with the quotation as accepted and provide a public works contractor performance
bond in the amount of One Hundred Thousand dollars ($100,000.00).

Attached hereto and made a part hereof by this reference are the bidding schedule and drawings and data
to be submitted with bid. There is enclosed herewith a Bid Bond or a Certified or Cashier’s Check payable
to the District in the amount of Twenty-Five Thousand dollars ($25,000.00), which shall be and remain the
property of the District in event of failure by the successful Bidder to execute the necessary contract and
give the required bond within ten (10) calendar days after the form of agreement and bonds have been
supplied, said failure will cause substantial injury to the District which is not easily reduced to monetary
terms. It is therefore agreed that this sum is proper to be considered as liquidated damages for such injury.

Bidder:
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BIDDER INFORMATION

Bidder’'s Business Name:

Type of Business:

1 Sole Proprietorship [ Partnership [ Corporation (State of Incorporation: ) C10ther

Physical Business Address:

Mailing Address:

City: State:

Zip Code:

Business Telephone Number: Business Fax Number:

Business Email Address:

State of Washington numbers for the following:

Contractor Registration No.: UBI No.:

Employment Security Dept. No.:

Receipt is hereby acknowledged of Addenda No(s):

If none, so state:

Official Authorized to Sign for Bidder:

“I certify (or declare) under penalty of perjury under the laws of the state of Washington that the

foregoing is true and correct”:

Signature:

Date:

Print Name and Title:

Location or Place Executed:

Please deliver your bid to:

By USPS Mail:

Mason PUD 1

Attn: General Manager
29171 N. Hwy 101
Shelton, WA 98584

By Courier Service or hand delivery:

M

ason PUD 1

Attn: General Manager
29171 N. Hwy 101
Shelton, WA 98584

*Chapter 54.04.085 RCW requires that bid proposals be made on contract proposal forms supplied by

the Utility, and in no other manner
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Certification of Compliance with Wage Payment Statutes

The bidder hereby certifies that, within the three-year period immediately preceding the bid
solicitation date (April 21, 2022), the bidder is not a “willful” violator, as defined in RCW 49.48.082,
of any provision of chapters 49.46, 49.48, or 49.52 RCW, as determined by a final and binding
citation and notice of assessment issued by the Department of Labor and Industries or through a
civil judgment entered by a court of limited or general jurisdiction.

| certify under penalty of perjury under the laws of the State of Washington that the foregoing is
true and correct.

Bidder’'s Business Name

Signature of Authorized Official*

Printed Name

Title

Date City State

Check One:
0 Sole Proprietorship CIPartnership 0 Joint Venture
O Corporation OLimited Liability Company

State of Incorporation, or if not a corporation, State where business entity was formed:

If a co-partnership, give firm name under which business is transacted:

* If a corporation, proposal must be executed in the corporate name by the president or vice-president (or
any other corporate officer accompanied by evidence of authority to sign). If a co-partnership, proposal
must be executed by a partner.
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SAMPLE AGREEMENT BETWEEN
OWNER AND CONTRACTOR

The Effective Date of this Contract is:
The Parti hi ntr re:

The “Owner”

The “Contractor”
Project Name:

The “Architect” or “Engineer:”
The “Work:”
Alternates included in the Contract Sum:

Contract Sum for the Work:
(not including sales tax)

Payments:
(check one)

Date of Substantial Completion of the Work:
Date of Final Completion of the Work:
Liquidated Damages:

Contractor’s Permit Responsibilities:

Unit Prices:

Minimum R ired Insuran
Commercial General Liability:
Automobile Liability:

Workers’ Compensation
(industrial insurance):
Employer’s Liability:

Aircraft Liability:

Watercraft Liability:

Property Insurance:

Boiler and Machinery Insurance:
Additional Insureds:

Mason County Public Utility District No. 1

Broadband Maintenance, Repair and Related Services
N/A
See “Scope of Work”

$

o The Owner will make a single payment to the Contractor
within thirty (30) days of Final Acceptance.

o See Supplemental Conditions

10 days after Completion of Work Order

$ 0 per day for each calendar day beyond the
Contract Time that Substantial Completion is not achieved.

All Permits as Required

At least $1 million per occurrence and general aggregate.
At least $1 million

At least the state statutory amount

At least $1 million
N/A
N/A
N/A

Mason County PUD No. 1

The Owner and Contractor agree as set forth below.
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ARTICLE 1: THE WORK.

The Owner shall issue individual Work Orders for work to be accomplished under the Order. The
Contractor shall fully execute and complete each Work Order issued as set forth in the Contract
Documents, including the Alternates listed above.

ARTICLE 2: COMMENCEMENT AND SUBSTANTIAL AND FINAL COMPLETION.

21 The date of commencement of the Work Oder is the date of this set forth therein. The Contract
Time is measured from the date of commencement to the date of Substantial Completion specified above,
as it may be adjusted under the Contract Documents.

2.2 The Contractor shall achieve Substantial Completion and Final Completion of the entire Work
within the dates specified above, subject to adjustments of the Contract Time as provided in the Contract
Documents.

ARTICLE 3: THE CONTRACT SUM.

The Owner shall pay the Contractor the Work Order Sum for the Contractor’s performance of each
Work Order, subject to additions and deductions as provided in the Contract Documents. Sales tax is not
included in the Contract Sum.

ARTICLE 4: PAYMENT.

The Owner will pay the Contractor within thirty (30) days of receipt of an approved Application for
Payment in accordance with this Contract. Retainage will be released in accordance with statutory
requirements.

ARTICLE 5: PERMITS AND FEES.

5.1 The Owner will secure and pay for only those governmental permits, approvals, fees, licenses,
inspections, governmental charges and inspection fees listed on the cover page.
5.2 The Contractor shall secure and pay for all other governmental permits, approvals, fees, licenses,

inspections, governmental charges and inspection fees required for the prosecution of the Work.

ARTICLE 6: ENUMERATION OF CONTRACT DOCUMENTS.

6.1 The Contract Documents form this Contract. This Contract represents the entire and integrated
agreement between the parties and supersedes prior negotiations, representations or agreements, either
written or oral. The Contract Documents shall not be construed to create a contractual relationship of any
kind between the Owner and a Subcontractor of any tier, between any Architect and the Contractor, or
between any persons or entities other than the Owner and the Contractor.

6.2 The Contract Documents are enumerated as follows and, in the event of a conflict or discrepancy
among or in the Contract Documents, interpretation shall be governed in the following order of priority:

1. Agreement

2. Supplemental Conditions

3. Prevailing wage rates set by L&l as of the bid date for Mason County (available at
http://www.Ini.wa.gov/TradesLicensing/PrevWage/WageRates/default.asp)

4. General Conditions
5. Scope of Work
6. Drawings and Specifications
7. Site Conditions and Coordination
8.
OWNER: Mason County PUD No. 1 CONTRACTOR:
By By
(Signature) (Signature)
(Printed name and title) (Printed name and title)
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GENERAL CONDITIONS

ARTICLE 7 THE CONTRACT DOCUMENTS

71 The intent of the Contract Documents is to include all items necessary for the proper execution
and completion of the Work by the Contractor. The Contractor’'s performance shall be consistent with
the (l}[ontract Documents and reasonably inferable from them as being necessary to produce the intended
results.

7.2 “Work” means the construction and services required Work Order and includes all labor, materials,
equipment and services to be provided by the Contractor to fulfill its obligations.

7.3 If the Contractor finds a conflict, error or discrepancy in the Contract Documents, the Contractor
shall report it to the Owner in writing at once. The Contractor shall not proceed with the affected Work
until it receives a written interpretation or clarification from the Owner.

ARTICLE 8 ADMINISTRATION OF THE CONTRACT

8.1 The Owner will provide administration of the Contract. If an Architect or Engineer is also involved,
i(t:s d’tjtiets beyond those addressed in these General Conditions will be described in an attachment to this
ontract.

8.2 Authority. The Owner must apFrove in writing all Work Orders and changes in the Work Order
Sum or Work Order Time as well as all Change Orders, Construction Change Directives, and payments
to the Contractor. The Owner will make any modification or release of any requirement of the Contract
Documents, or any approval or acceptance of an?/ portion of the Work, whether or not executed in
accordance with the Contract Documents, exclusively in writing.

8.3 Rejection of Work. The Owner may reject Work that, in its opinion, does not conform to the Work
Order. If the Contractor fails to correct Work that is not in accordance with the Contract Documents or
fails to carry out the Work in accordance with the Contract Documents, the Owner may order the
Contractor in writing to stoE the Work, or any portion thereof, until the cause for that order has been
eliminated; however, the right of the Owner to stop the Work shall not give rise to a duty on the part of the
Owner to exercise this right.

8.4  Site Access. The Owner shall have access to and may visit the Work site at intervals it considers
appropriate to the stage of the Work to become generally familiar with the progress and quality of the
completed Work, but the Owner will not be required to make exhaustive or continuous on-site inspections
to check the quality or quantity of the Work.

8.5  Submittals. The Contractor shall review, approve and submit to the Owner with reasonable
Bromptness shop drawings, product data, samples and similar submittals required by the Contract

ocuments. The Owner will review and approve or take other appropriate action upon the Contractor’s
submittals for the limited purpose of checking for conformance with information given and the design
concept expressed by the Contract Documents. The Work shall be in accordance with approved
submittals. The Owner’s review and ap#groval does not relieve the Contractor of responsibility for
compliance with the Contract Documents. The Contractor shall submit to the Owner any proposed change
to or deviation from previously approved documents or submittals.

ARTICLE 9 THE CONTRACTOR

9.1 Using its best skill and attention, the Contractor shall perform, supervise and direct the Work.
The Contractor shall be solegl responsible for and have control over construction means, methods,
techniques, sequences, procedures and personnel, for safety, and for coordinating all portions of the Work
under this Contract. The Contractor shall provide and pay for all labor, materials, equipment, tools and
machinery, water, heat, utilities, transportation, and other facilities and services necessary for the proper
execution and completion of the Work, whether temporary or permanent and whether or not incorporated
or to be incorporated in the Work.

9.2 Subcontractors. A “Subcontractor” is a person or entity that has a direct contract with the
Contractor to perform a portion of the Work at the site or to supply materials or equipment. A
“Subcontractor of any tier” includes Subcontractors and lower-level subcontractors and suppliers.

_ 9.2.1 Identification. As soon as practicable and no later than fourteen 1(14) days after award of
this Contract, the Contractor shall confirm to the Owner in writing the names of the Subcontractors for
each portion of the Work.

9.2.2 Subcontracts. Contracts between the Contractor and Subcontractors shall require each
Subcontractor to be bound to the Contractor by the terms of the Contract Documents for the Work to
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be performed by the Subcontractor and to assume toward the Contractor all the obligations and
responsibilities that the Contractor, by the Contract Documents, assumes toward the Owner.

9.2.3 Payment. The Contractor shall promptly pay (and secure the discharge of any liens
asserted b);? all persons prc\)ﬁerly furnishin%1 labor, equipment, materials or other items in connection
with the performance of the Work for which the Owner has paid (including, but not limited to, workers and
Subcontractors). The Contractor shall furnish to the Owner releases of liens and claims and other
documents that the Owner requests from time to time to evidence such payment (and discharge). Nothing
in the Contract Documents shall obliﬁate the Owner to pay or to cause the payment of any moneys due
to ar;yt_Subcontractor of any tier or other person or entity, except as may otherwise be required by law or
regulation.

9.3 Workers. The Contractor shall enforce strict discipline and good order among persons carrying
out the Work and shall not permit employment of unfit persons or persons not skilled in tasks assigned to
them. At no change to the Contract Sum or Contract Time, the Owner may provide written notice requiring
the Contractor to remove from the Work any employee or other person carrying out the Work that the
Owner considers objectionable.

9.4 Warranty. The Contractor warrants that materials and equipment furnished under this Contract
will be of good quality and new, that the Work will be performed in a workmanlike manner, free from
defects not inherent in the quality required, and that the Work will conform with the requirements of the
Contract Documents.

9.5 Progress Schedule. Within fourteen (14) days of execution of this Contract, the Contractor shall
submit a schedule of the Work to the Owner (“ rog:ess Schedule”). The Contractor will be responsible
for planning, scheduling, managin?, and reportin e progress of the Work in accordance with all of
the specific methods and submittals described in the Contract Documents. The Contractor shall use the
Progress Schedule (as updated) to plan, coordinate, and prosecute the Work in an orderly and
expeditious manner.

9.6 Clean-Up. The Contractor shall keep the site and surrounding area free from accumulation of
waste materials caused by operations under the Contract.

9.7 Indemnification.

9.7.1 Subject to the following conditions and to the fullest extent ?ermitted by law, the Contractor
shall defend, indemnify and hold harmless the Owner and its agents, emf) oyees, consultants, successors
and assigns (together, the “Indemnified Parties”) from and against all claims, damages, losses and
expenses, direct and indirect, or consequential, including but not limited to costs, attorneys’ fees, and
other litigation expenses incurred on such claims and in proving the right to indemnification, arising out of
or resulting from the performance of the Work by or any act or omission of the Contractor, its agents, any
Subcontractor of any tier, and anyone directly or indirectly employed by them (together, the “Indemnitor”).

.1 The Contractor will fully indemnify and defend the Indemnified Parties for the sole
negligence of the Indemnitor.

.2 The Contractor will indemnify and defend the Indemnified Parties for the concurrent
negligence of the Indemnitor only to the extent of the Indemnitor’s negligence. The Contractor agrees to
being added by the Owner as a party to any mediation, arbitration or litigation with third parties in which
the Owner alleges indemnification or contribution from the Indemnitor. The Contractor agrees that all of
its Subcontractors of any tier will similarly stipulate in their subcontracts. To the extent a court or arbitrator
strikes any portion of this indemnification provision for any reason, all remaining provisions shall retain
their vitality and effect.

9.7.2 After mutual negotiation of the parties, the indemnification obligation shall not be limited
by the amount or type of damages, compensation or benefits payable by or for the Contractor or a
Subcontractor under workers’ compensation acts, disability benefit acts or other employee benefit acts
in claims by an employee of the Contractor or a Subcontractor of any tier against any person or entity
indemnified under this Paragraph 9.7. For the sole purpose of effecting the indemnification obligations
under this Contract and not for the benefit of any third parties unrelated to the Owner, the Contractor
specifically and expressly waives any immunity that may be granted it under Title 51 RCW, "Industrial
Insurance." IF THE CONTRACTOR DOES NOT AGREE WITH THIS WAIVER, IT MUST PROVIDE A
WRITTEN NOTICE TO THE OWNER PRIOR TO THE DATE FOR THE RECEIPT OF BIDS, OR THE
CONTRACTOR WILL BE DEEMED TO HAVE NEGOTIATED AND WAIVED THIS IMMUNITY.

9.8 Records. The Contractor shall maintain and preserve books, ledgers, records, estimates,
correspondence, logs, schedules, electronic data and other documents reIatln?hor pertaining to the costs
and/or performance of the Contract (‘records”). Within seven ((? days of the Owner’s request, the
Contractor shall make available at the Contractor’s office all records for inspection, audit and reproduction
(including electronic reproduction) by the Owner’s representatives. These requirements apply to each
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Subcontractor of any tier. The Contractor agrees, on behalf of itself and Subcontractors of any tier,
that the invocation of any rights under RCW 42.56 shall initiate an equivalent right to disclosures from
the Contractor and Subcontractors of any tier for the benefit of the Owner.

9.9 Compliance with Law. The Contractor, its employees, Subcontractors of any tier and
representatives, shall comply with all applicable laws, ordinances, statutes, rules and regulations, federal
and state, county and municipal.

9.9.1 Prevailing Wages. The Contractor shall comply with all applicable provisions of RCW

39.12, including but not limited to submission of approved “Statements of Intent to Pay Prevailing Wage,”

Bayment of all Labor & Industries’ fees, submission and posting of approved “Statements of Intent to Pay

revailing Wages” and payment of prevailing wages. The state of Washington prevailing wage rates

applicable for this public works {)FOJeCt, which is located in Mason County, may be found at the following

website address of the L&I: http://www.Ini.wa.gov/TradesLicensing/PrevWage/\WWageRates/default.asp.
The Contractor shall keep a paper copy at the Project site.

9.9.2 Hours of Labor. The Contractor shall comply with all applicable provisions of RCW 49.28.

9.9.3 Worker’s Right to Know. The Contractor shall comply with RCW 49.70 and WAC 296-62-
0.?4 regarding workplace surveys and material safety data sheets for “hazardous” chemicals at the Project
site.

ARTICLE 10 CONSTRUCTION BY THE OWNER OR BY SEPARATE CONTRACTORS

10.1  The Owner may perform construction or operations related to the Project with its own forces and
may award separate contracts in connection with other portions of the Project or other construction or
operations on the site under contractual conditions consistent with those of the Contract Documents.

10.2 The Contractor shall afford the Owner and separate contractors’ reasonable opportunity for the
introduction and storage of their materials and equipment and performance of their activities, and shall
connect and coordinate the Contractor’s construction and operations.

ARTICLE 11 CHANGES IN THE WORK

11.1  The Owner, without invalidating this Contract, may order changes in the Work consisting of
additions, deletions or modifications_(“Changes”& and the Work Order Sum and Work Order Time_will
be adjusted accordingly. Changes in a Work Order, in the Contract Sum and/or in the Contract Time
shall be authorized only by written Change Order signed by the Owner and the Contractor or by written
Construction Change Directive signed by the Owner.

11.1.1 Change Orders. A Change Order is a written instrument signed by the Owner and the
Contractor stating their agreement upon a change in the Work, the amount of any adjustment in the
Contract Sum, and the extent of any adjustment in the Contract Time.

11.1.2 Construction Change Directives. A Construction Change Directive is a written order
repared and signed b¥1 the Owner that directs a change in the Work Order and states a proposed basis
or any ad%ustment in the Work Order Sum and/or Work Order Time. It is used in the absence of total
agreement on the terms of a Change Order. The Contractor shall promptly proceed with the change in
the Work described in the Construction Change Directive. As soon as possible, and within seven (7)
days of receipt, the Contractor shall advise the Owner in writing of the Contractor's agreement or
disagreement with the cost or the method, if any, provided in the Construction Change Directive for
determining the proposed adjustment in the Contract Sum or Contract Time.

11.2 Costs of Chanﬂes and Claims. If the parties cannot agree on the cost or credit to the Owner
from a Construction Change Directive or other Change in the Work, the Contractor and all affected
Subcontractors of any tier shall keep and present an itemized accounting with supportin? data. The
total cost of any Change or Claim shall be limited to the reasonable value of the direct labor costs,
material costs, construction equipment usage costs for the actual time equipment appropriate for the
Work is used solely on the Change in the Work, the cost of any change in insurance, Subcontractor costs,
and a fee for all combined overhead and profit, including impact costs of any kind, limited to twelve
percent (12%) of the cost for any materials or work performed by the forces of the Contractor or a
Subcontractor and eight percent (8%) of amounts due to Subcontractors.

11.3 Claims for Concealed or Unknown Conditions. If conditions are encountered at the site that
are (1) concealed physical conditions that differ materially from those indicated in the Contract
Documents or (2) unknown physical conditions of an unusual nature that differ materialg/ from those
ordinariI%/ found and generally recognized as inherent in activities of the character provided for in the
Contract Documents, then the Contractor shall give written notice to the Owner promptly before
conditions are disturbed and in no event later than seven (7) days after the first observance of the
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conditions. The Contractor shall make any Claim arising from such condition in accordance with the
dispute resolution procedures of Article 19.

ARTICLE 12 TIME
12.1 Delay.

12.1.1 Time. If the Work is delayed by changes ordered in the Work, unanticipated general labor
disputes, fire, unusual delay in deliveries, abnormal adverse weather conditions not reasonably

anticipatable, unavoidable casualties or any other causes beyond the Contractor’s control, then the
Contract Time shall be extended by Change Order to the extent the critical path is affected.

12.1.2 Damages. The Contractor and Subcontractors shall be entitled to damages for delay only
where the Owner’s actions or inactions were the actual, substantial cause of the delay and where the
Contractor could not have reasonably avoided the delay by the exercise of due diligence.

12.1.3 Contractor Delay. If a dela% was caused by the Contractor, a Subcontractor of any tier, or
anyone acting on behalf of any of them, the Contractor is not entitled to an increase in the Contract Time
or in the Contract Sum.

12.2 Completion and Liquidated Damages. The timely comgletion of the Project is essential to the
Owner. The Owner will incur serious and substantial damages if Substantial Completion of the Work does
not occur within the Contract Time. The Contractor is responsible for actual damages for delay unless
an amount is inserted on the cover page for liquidated damages, in which case the liquidated damage
amount shall apply. Liquidated damages shall not be affected by partial completion, occupancy, or
beneficial occupancy.

ARTICLE 13 PAYMENTS AND COMPLETION

13.1 Payments. Payment shall be made as provided in this Contract, including any Supplemental
Conditions.

13.2 Withheld Payment. The Owner may withhold payment in whole or in part, or it may nuIIifIy the
whole or part of a payment previously issued, on account of (1) defective Work not remedied, (2) claims
or liens filed by third parties, (3) failure of the Contractor to make payments due to Subcontractors or
for labor, materials or equipment, (4) damage to the Owner or another contractor, €5; reasonable evidence
that the Work cannot be completed for the unpaid balance of the Contract Sum, (6) reasonable evidence
that the unpaid balance would not be adequate to cover actual or liquidated damages for delay for which
the Contractor is responsible, (7) failure to carry out the Work in accordance with the Contract Documents,
or ﬁ8) liquidated damages. The Owner will provide the Contractor with written notice of its intent to
implement this provision and provide details supporting the Owner’s intention. The Contractor will be
afforded reasonable time following receipt of such notice to respond to or correct the circumstances
provoking this action by the Owner.

13.3 Substantial Completion.

13.3.1 Substantial Completion is the stage in the progress of the Work when the construction
is sufficientlg complete, in accordance with the Work Orders, so the Owner can fully utilize the Work (or
a designated portion) for its intended use. All Work other than incidental corrective or punch list work and
final cleaning shall have been completed. The Work is not Substantially Complete if all systems and parts
affected by the Work are not usable, any required occupancy or use permit has not been issued, or if
utilities affected by the Work are not connected and operating norma Ié' The fact that the Owner may
use or occupy some or all of the Work does not indicate that the Work is Substantially Complete, nor does
it toll or change any liquidated damages due the Owner.

13.3.2 When the Contractor believes that the Work has achieved Substantial Completion, it shall
notify the Owner in writing. When the Owner agrees, it will issue a Certificate of Substantial Completion.

13.3.3 Immediately before anK occupancy, the Owner will schedule an inspection tour of the area
to be occupied. Representatives of the Owner and the Contractor will jointly tour the area and record
items still remaining to be finished and/or corrected. The Contractor shall promptly supply and install
any such items as well as items missed by the inspection but required or necessary for Final Completion
as a part of the Contract Sum.

13.4 Final Completion. After the Contractor has notified the Owner that the Work has been concluded,
and the Contractor has submitted the items listed below as may be required at the discretion of the
Owner, the Owner will determine in writing that Final Completion has occurred.

13.4.1 A final Application for Payment.
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13.4.2 An affidavit that all payrolls, bills for materials and equipment, and other indebtedness
connected with the Work for which the Owner or its property might in any way be responsible or
encumbered, have been paid or otherwise satisfied.

13.4.3 Consent of surety to final payment.

13.4.4 A certificate evidencing that insurance required by the Contract Documents to remain in
force after final payment is currently in effect and will not be cancelled or allowed to expire until at least
thirty (30) days' prior written notice has been given to the Owner.

13.4.5 A written statement that the Contractor knows of no substantial reason why the insurance
will not be renewable to cover the period required by the Contract Documents.

13.4.6 Other data establishing payment or satisfaction of or protection (satisfactory to the Owner)
against all obligations, such as receipts, releases and waivers of liens and claims.

13.4.7 Pursuant to RCW 39.12.040, an "Affidavit of Wages Paid" from the Contractor and from
each Subcontractor certified by the Industrial Statistician of the Department of Labor and Industries, with
the fees paid by the Contractor or Subcontractor.

13.4.8 A certified statement that the Contractor has closed all necessary permits or otherwise
met the requirements of all governing jurisdictions related to this Project.

13.4.9 Pursuant to RCW 60.28, certificates from the Department of Revenue and the Department
of Labor and Industries.

13.4.10 Pursuant to RCW 50.24, a certificate from the Department of Employment Security.
13.4.11 All deliverables required by the Contract Documents.
13.4.12 A certification that the materials in the Work are "lead-free" and "asbestos free."
13.4.13 A legible hard copy of the as-built drawings.

13.5 Final Acceptance and Final Payment.

13.5.1 Pursuant to RCW 60.28, completion of the contract Work shall occur after Final
Completion has been achieved and the Owner has formally accepted the Project ("Final Acceptance").
Final Payment shall not become due until after Final Acceptance.

13.5.2 If any Subcontractor of any tier refuses to furnish a release or waiver required by the
Owner, the Owner may retain an amount to defray the cost of foreclosing the liens of such claims and to
pay attorneys' fees, the total of which shall be no less than one hundred fifty percent $1 50%) of the claimed
amount. If any such lien remains unsatisfied after all payments are made, the Contractor shall refund to
the Owner all moneys that the latter may be compelled to pay in discharging such lien, including all costs
and reasonable attorneys' fees.

13.6 Waivers.

13.6.1 Final Payment by the Owner. The making of final payment constitutes a waiver of claims
b¥ the Owner except those arising from (1) liens, claims, security interests, or encumbrances arising out
of the Contract and unsettled; (2) failure of the Work to comply with the requirements of the Contract
Documents; (3) Work subsequently found to be substandard and/or deficient; or (4) terms of warranties
required by the Contract Documents or law.

13.6.2 Final Payment to the Contractor. Acceptance of final pa¥ment by the Contractor constitutes
a waiver of Claims except those previously made in writing and specifically identified as unsettled on the
final Application for Payment.

13.6.3 Change Orders. The execution of a Change Order constitutes a waiver of Claims by the
Contractor arising out of the Work to be performed or deleted pursuant to the Change Order, except as
specifically described in the Change Order.

13.6.4 Reservation of Rights. If the Contractor adds to a Change Order, a Construction Change
Directive, or any other document a reservation of rights that has not been initialed by the Owner, any
amounts previously agreed shall be considered disputed and not yet payable unless the costs are re-
gegotlated or the reservation is withdrawn or changed in a manner satisfactory to and initialed by the

wner.
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13.6.5 Failure to Exercise. The Owner’s failure to exercise any of its rights under this Contract
shall not constitute a waiver of any past, present or future right or remedy. Any waiver by the Owner of
any r]icghc;t or remedy under this Contract must be in writing and shall apply only to the right or remedy
specified.

13.7 Warranty of Title. The Contractor warrants and guarantees that title to the Work, materials and
equgment covered by an Application for Pa%/ment, whether or not incorporated in the Project, will pass to
the Owner no later than the time of payment, free and clear of liens.

ARTICLE 14 PROTECTION OF PERSONS AND PROPERTY

14.1 The Contractor shall be solely responsible, and the Owner shall not have responsibility, for all
aspects of safety related to this Contract or the Work, including initiatim};, maintaining, and supervising all
safety precautions and programs in connection with the performance of the Contract. The Contractor shall
take reasonable precautions for the safety of, and shall provide reasonable protection to prevent damage,
injury or loss to, persons or property.

14.2 The Contractor shall promptlg remedy to the Owner’s satisfaction damage or loss to property at
the site caused in whole or in part by the Contractor, a Subcontractor of any tier, or anyone directly or
indirectly emplo%ed by any of them, or by anyone for whose acts they may be liable, exc%)t for damage
or loss attributable to acts or omissions of the Owner or by anyone for whose acts the Owner may be
liable that are not attributable to the fault or negligence of the Contractor or a Subcontractor of any tier.

14.3 The Contractor shall not be required to perform without consent any Work relating to asbestos or
polychlorinated biphenyl, unless identified as such in the Contract Documents.

ARTICLE 15 INSURANCE AND BONDS

15.1 The Contractor shall, at its own cost, purchase from a company or companies authorized to do

business in the state of Washington possessing a Best's policyholder's rating of A- or better and a financial

rating of no less than VII, and reasonably acceptable to the Owner, and maintain during the life of this

Contract, at least the following insurance. The Contractor shall also cause its Subcontractors of any tier

to secure and maintain at least the following insurance. The insurance shall be in force at the time the

\éVcl)rk is commenced and shall remain in force until Substantial Completion, unless a later date is specified
elow.

15.1.1 Contractor's Liability Insurance. The Contractor shall purchase and maintain an
occurrence-based Commercial General Liability Insurance Policy and such other insurance as will provide
protection from claims set forth below which may arise out of or result from Contractor's operations under
the Contract Documents, whether to be performed or furnished by Contractor, by any Subcontractor, by
anyone directly or indirectly employed by ang of them to perform or furnish any of the Work, or by
anyone for whose acts any of them may be liable:

.1 Claims under workers' compensation, disability benefits and other similar employee benefit
acts, as required by the laws of the state of Washington, including Contingent Employers Liability (Stop
Gap) for all employees of the Contractor and Subcontractors;

.2 If there is an exposure for injuvr\}/ to Contractor's or Subcontractor’'s employees under the
United States Longshoremen's and Harbor Workers' Compensation Act, the Jones Act or under laws,
regulations or statutes applicable to maritime employees, or any similar laws, regulations or statutes,
coverage shall be included for such injuries or claims.

.3  Claims for damages because of bodily injury, occupational sickness or disease, or death
of the Contractor's employees and of any person other than the Contractor’'s employees;

4  Claims for damages insured by personal injury liability coveragI;e that are sustained (a) by
any person as a result of an offense directly or indirectly related to the employment of such person by
Contractor, or (b) by any other person for any other reason.

.5 Claims for damages, other than to the Work itself, because of injury to or destruction of
tangible property wherever located, including loss of use resulting therefrom;

.6 Claims arising out of operation of laws or regulations for damages because of bodily injury
or death of any person or for damage to property;

.7  Claims for damages because of bodily injury or death of any person or property damage

arising out of the ownership, maintenance or use of any motor vehicle, including coverage for Owned
Motor Vehicles, Non Owned Motor Vehicles and Hired or Borrowed Motor Vehicles; and
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.8  The comprehensive general liability insurance required by this para%raph must include
contractual liability insurance applicable to Contractor's obligations under Paragraph 9.7.

15.2 The Owner's sPecification or approval of insurance in this Contract or of its amount shall not relieve,
limit or decrease the liability of the Contractor under the Contract Documents or otherwise. Coverages
are the minimum to be provided and are not limitations of liability under the Contract, indemnification, or
applicable law provisions. The Contractor may, at its expense, purchase larger coverage amounts or
additional insurance.

15.3 Bonding Requirements

15.3.1 The Contractor is to provide a good and sufficient payment and performance bond
acceptable to the District and in accordance with the provisions of Chapter 39 RCW, and payable to the
District in an amount of not less than one hundred percent (100%) of the total contract value, if with a
surety company as suretY, conditioned that such person or persons shall faithfully perform all provision of
such contract and pay all laborers, mechanics, and s and material suppliers, and all persons who supply
such person or persons, or Subcontractors, with provisions and supplies for the carrying on of such work,
and any person or persons performing such services or furnishing material to any Subcontractor shall have
the same right under the provisions of such bond as if such work, services or material was furnished to
the original Contractor. A sample performance bond is attached.

15.3.2 On contracts of one hundred fifty thousand dollars ($150,000) or less, at the option of the
Contractor the respective public entity may, in lieu of the bond, retain ten percent (10%) of the contract
amount for a period of forty-five (45) days after date of final acceptance, or until receipt of all necessary
releases from the Department of Revenue and the Department of Labor and Industries and settlement of
any liens, including any related attorne%/’s fees, filed under RCW 60.28, whichever is later; provided further,
that for contracts of one hundred fifty thousand dollars ($150,000) or less, the public entity may accept a
full payment and performance bond from an individual surety or sureties: and provided further, that the
surety must agree to be bound by the laws of the state of Washington and subjected to the jurisdiction of
the state of Washington.

15.3.3 Chapter 60.28 RCW requires the District to retain a percentage of the contract funds in a
District account or in an interest-bearing escrow account. The chapter also requires the District to withhold
an amount sufficient to pay any unpaid claims, taxes, and costs as well as attorney fees incurred in closing
the lien. If the Director of the Department of Labor and Industries, through an administrative order, notifies
]EheCIiD_i?t_rti)ctt’_that an amount is owed, the District must withhold that amount and release it to the Department
or distribution.
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15.4 Waiver of Rights

15.4.1 The Owner and Contractor waive all rights against each other for losses and damages
caused by any of the perils covered by the policies of insurance ﬁrovided in response to Paragraphs
15.1.2 and 15.1.3 and any other property insurance applicable to the Work, and also waive such rights
against the Subcontractors, Architect, consultants and other parties named as insureds in such policies
for losses and damages so caused. Each subcontract between the Contractor and a Subcontractor will
contain similar waiver provisions by the Subcontractor in favor of the Owner, Contractor, Architect,
consultants and all other parties named as insureds. None of these waivers shall extend to the rights that
any of the insured parties may have to the proceeds of insurance held by the Owner as Trustee or
otherwise payable under any policy so issued.

15.4.2 The Owner and Contractor intend that anyé)olicies provided in response to Paragraphs
15.1.2 and 15.1.3 shall protect the parties insured and provide primary coverage for losses and damages
caused by the perils covered thereby. Accordingly, such policies shall contain provisions to the effect
that in the event of payment of any loss or damage the insurer will have no rights of recovery against any
of the parties named as insureds or additional insureds, and if the insurers require separate waiver forms
to be signed by the Architect or its consultant, the Owner will obtain the same, and if such waiver forms
are required of any Subcontractor, the Contractor will obtain the same.

15.5 Any insured loss under the policies of insurance required by Paragraphs 15.1.2 and 15.1.3 will be
adjusted with the Owner and made payable to the Owner as Trustee for the insureds, as their interests
may appear, subject to the requirements of any applicable mortgage clause. The Owner shall deposit in
a separate account any money so received and shall distribute it in accordance with such agreement as
the parties in interest may reach. If no agreement is reached, the damaEed Work shall be repaired or
replaced, the mon%ys so received applied on account thereof, and the Work and the cost thereof covered
bytan appropriate Contract Modification or Written Amendment, or be a separate contract, at the Owner's
option.

15.6 Endorsements.

15.6.1 The Owner, its officer and employees shall be named as a primary, non-contributing
additional insured and coverage shall apply on a primary and non-contributory basis on such policies
other than Workers’ Compensation. Additional insured status shall be evidenced by internal policy
provision or by separate external endorsement. Policies shall contain a provision that the Owner shall be

iven thirty (30) days' written notice by certified mail before cancellation of any insurance or reduction of
the amount thereof, or any alteration, modification, restriction or material change thereto. No such
cancellation, reduction, alteration, modification, restriction or material change in anygolicy shall relieve
the Contractor of its obligation to maintain coverages in accordance with the Contract Documents.

15.6.2 All insurance policies to be maintained by the Contractor shall provide for Waiver of
Subrogation in favor of the Owner.

15.6.3 All insurance policies, except Workers' Compensation, to be maintained by the Contractor
shall provide Severability of Interests or Cross Liability Clause and provide that the insurance shall be
primary and not excess to or contributing with any insurance or self-insurance maintained by the Owner.

15.7 Certificates evidencing that satisfactory coverage of the type and limits set forth in the Contract
Documents shall be furnished to the Owner in a form acceptable to the Owner and shall contain provisions
consistent with Paragraph 15.6.

15.8 Irrespective of the requirements of the Contract Documents as to insurance to be carried by the
Contractor, insolvency, bankruptcy or failure of any insurance company to pay all claims accruing, shall
not be held to relieve the Contractor of any of its obligations.

15.9 The Contractor shall defend, indemnify and hold the Owner harmless from any failure of the
Contractor or its Subcontractors of any tier to secure and maintain insurance as required by this Contract.

ARTICLE 16 CORRECTION OF WORK

16.1 The Contractor shall promptly correct Work rejected or failing to conform to the requirements of
the Work Order at any time through a period of one 21) year from the date of Substantial Completion of
the Work Order or by terms of a longer manufacturer’s warranty or an applicable special warranty required
by the Contract Documents.

16.2 If the Contractor fails to carry out or correct Work that is not in accordance with the Work Order,
the Owner may, by written order, require the Contractor to stop the Work or any portions thereof until
the cause for the order has been eliminated, and the Owner may take over and correct some or all of the
non- conforming Work at the Contractor’s cost.
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16.3 Nothing in this Article shall be construed to establish a period of limitation with respect to other
obligations that the Contractor might have under the Contract Documents.

ARTICLE 17 MISCELLANEOUS PROVISIONS

17.1 Applicable Law. This Contract shall be governed by the internal law of the state of Washington,
without regard to its choice-of-law provisions.

17.2 Compliance with Law. The Contractor shall give notices and com'gg with a&glicable laws, rules,
regulations and orders of (S)ublic authorities, including but not limited to W 39. and RCW 18.27
gIRegistration , RCW 49.60 (Discrimination), RCW 70.92 (Aged and Handica;?ed Persons), WAC 296-

55 (Safety Standards), RCW _50.24 (Unemployment Combpensation), RCW 51 (Industrial Insurance);
RCW 82 (State Excise Tax Registration), RCW 39.12.0 553) (prevailing wage violations), Drug-Free
Workplace Act of 1988 (Drug-Free Workplace) and RCW 49.26 (any asbestos removal).

17.3 Assignment. The Contractor shall not let, assign or transfer this Contract, or any interest in it or
part of it, without the written consent of the Owner.

17.4 The Owner’s Site Rules. The Contractor shall comply with the Owner’s site and conduct rules.

17.5 Survival of Clauses. The warranty, dispute resolution, and indemnification provisions of this
Contract shall survive the termination, cancellation or expiration of this Contract.

17.6 _ Writing Required. No addition to or modification of this Contract or waiver of any provisions of
this Contract shall be binding on either Party unless explicitly made in writing and executed by the
Contractor and the Owner.

ARTICLE 18 TERMINATION OF THE CONTRACT

18.1 Termination for Cause by the Contractor. If the Owner fails to make payment of undisputed

amounts for a period of sixty (60) days through no fault of the Contractor, the Contractor may, upon seven

g) additional days’ written notice (during which time the Owner has the right to cure), terminate the

Dontract ?nd recover from the Owner payment for all Work executed in accordance with the Contract
ocuments.

18.2  Termination for Cause by the Owner. The Owner may, upon seven q(?) days’ written notice to
the Contractor, terminate without prejudice the whole or any portion of the Work for cause, including but
not limited to the Contractor’s material breach of this Contract; failure to prosecute the Work or any portion
thereof with sufficient diligence to ensure the Substantial Completion of the Work within the Contract
Time; failure to supply a sufficient number of properly skilled workers or proper materials; material
disregard of laws, ordinances, rules, regulations or orders of any public authority having jurisdiction; or
being adjudged bankrupt, making a general assignment for the benefit of its creditors, or having a receiver
appointed on account of the Contractor’s insolvency.

18.3 Termination for Convenience b%( the Owner. The Owner may, at any time upon seven (7) da)és’
written notice to the Contractor, terminate (without prejudice to any right or remedy of the Owner) the
whole or any portion of the Work for the convenience of the Owner. The Owner shall be liable to
Contractor only for the amount reasonably incurred to date and due under Article 13 for the performance
of the Work terminated and other pre-approved costs, consistent with the Paragraph 11.2, necessary and
reasonably incurred in connection with the termination of the Work.

18.4 Effects of Termination.

18.4.1 The total sum to be paid to the Contractor under this Article 18 shall not exceed the Contract
Sum as reduced by the amount of payments otherwise made.

18.4.2 Unless the Owner directs otherwise, after receipt of a notice of termination by the Owner,
the Contractor shall promptly stop Work as specified in the notice of termination; place no further orders
or subcontracts, except as necessary for completion of non-terminated Work; procure cancellation of all
orders and subcontracts to the extent related to the performance of terminated Work; assign to the Owner
all of the right, title and interest of the Contractor under all orders and subcontracts; with the Owner’s
approval, settle outstanding liabilities and claims arising out of such termination of orders and subcontracts
not assigned to the Owner; transfer title and deliver to the entity or entities designated by the Owner the
fabricated or unfabricated parts, Work in process, partially completed supplies and equipment, materials,
parts, tools, dies, jigs and other fixtures, completed Work, supplies and other material produced as part
of, or acquired in connection with the performance of, the Work terminated, and the completed or partially
completed plans, drawings, information and other property related to the Work; take such action as may
be necessary or as directed by the Owner to preserve and protect the Work and property related to the
Project in the possession of the Contractor in which the Owner has an interest; and continue performance
only to the extent not terminated.
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18.5 Suspension. The Owner may, at its option and at any time, suspend the Contractor's
performance of some or all of the Work. The Owner will give the Contractor notice of any such suspension,
mcIudmgg] the scope of the suspension and the Owner’s estimate of the duration of such suspension.
During the period of suspension, the Contractor shall use its best efforts to minimize costs associated
with such suspension and to Protect and maintain the Work. As full compensation for any such
suspension, the Contractor will be eligible for an equitable adjustment, which shall not include
consequential or indirect damaﬁes. Upon receipt of the Owner's notice to resume the suspended
performance, the Contractor shall immediately resume performance to the extent required in the notice.

ARTICLE 19 DISPUTE RESOLUTION

19.1  All claims, disputes and other matters in question of the Contractor, direct or indirect, arising out
of, or relating to, the Contract Documents or the breach thereof ("Claims") shall be decided exclusivel
bK the following dispute resolution procedure. Failure to comply with the requirements of this Article 1
shall constitute waiver of the Claim.

19.2 Notice of Claim. The Contractor shall submit notice of all Claims to the Owner in writing within
seven (7) days of the event giving rise to them and shall include a reasonable description of the event
and its probable effect.

19.3 Claim Submission. Within thirty (30) days of the effective date of submitting the notice in
Paragraph 19.2, the Contractor shall provide the Owner with a written Claim that includes a clear
description of the Claim, all changes in cost and in time (direct, indirect, impact, consequential, and
otherwise) to which the Contractor and Subcontractors of any tier are entitled, and data supporting the
Claim. No act, omission, or knowledge, actual or constructive, of the Owner or any Architect shall in any
way be deemed to be a waiver of the requirement for a timely written notice and a timely written Claim
unless the Owner and the Contractor sign an explicit, unequivocal written waiver.

19.4 Effective Date. Unless otherwise specified in the Contract Documents, the effective date of any
?)otlce or request given in connection with this Contract shall be the date on which it is delivered to the
wner.

19.5 Informal Resolution. The Owner will make a determination of the Claim submitted. If the
Contractor disagrees with the determination and wishes to pursue the Claim further, the Contractor must,
within fourteen (14) days of receipt of the determination, provide the Owner with a written request that a
representative of the Contractor, any Architect, and the Owner meet, confer, and attempt to resolve
the claim. This meeting will then take place at mutually convenient time and place within fourteen (14)
days of the Contractor’s request.

19.6 Mediation. The Contractor may not bring any litigation against the Owner unless the Claim is first
subject to mediation under the Construction Industry Mediation Procedures of the American Arbitration
Association (“AAA”). This requirement cannot be waived except by an explicit written waiver signed by
the Owner and the Contractor. To initiate the mediation process, the Contractor shall submit a written
mediation request to the Owner within thirty (30) days after the meeting undertaken in Paragraph 19.5.
If the parties are unable to agree to a mediator within thirty (30) days after the Owner's receipt of the
written request for mediation, either party may submit a request for mediation to the AAA. An officer of
the Contractor and the General Manager or designee of the Owner, both having full authority to settle the
Claim, must attend the mediation session. To the extent there are other parties in interest, such as
Subcontractors and insurers, their representatives, with full authority to settle the Claim, shall also attend
the mediation session. All unresolved Claims in the Project shall be considered at a single mediation
session that shall occur prior to Final Acceptance by Owner.

19.7 Litigation. The provisions of Paragraphs 19.1, 19.2, 19.5, and 19.6 are each a condition precedent
to the Contractor bringing litigation. All unresolved Claims of the Contractor shall be waived and released
unless the Contractor has strictly complied with the time limits of the Contract Documents, and litigation
is served and filed within 120 days after the Date of Substantial Completion as designated in writing by
the Owner. This requirement cannot be waived except b¥ an explicit written waiver signed by the Owner
and the Contractor. The pendency of mediation shall toll this filing requirement.

19.8 Maintenance of Responsibilities. The parties shall diligently carry on their respective obligations
and responsibilities and maintain the Progress Schedule during any dispute resolution proceedings,
unless otherwise agreed by both parties in writing.

19.9 Waiver. The requirements of this Article 19 cannot be waived except by an explicit written waiver
signed by the Owner and the Contractor. The fact that the Owner and the Contractor may continue to
discuss or negotiate a Claim that has or may have been defective or untimely under the Contract
Documents shall not constitute waiver of the provisions of the Contract Documents unless the Owner and
Contractor sign an explicit, unequivocal written waiver approved by the Owner's Board of Commissioners.
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SUPPLEMENTAL CONDITIONS

1. The District may consider partial payments as set forth below. The Contracting Officer will be the
final arbiter as to the amount of work completed for release of any payments.

2. Progress Payments. If approved, progress payments shall be for each Work Order that is duly
approved and performed.

2.1 Payment Request. The Contractor may submit a payment request for Work performed
during the prior period. The request shall constitute the Contractor’'s representation that (1) all ﬂayments
due Subcontractors from the Owner’s prior pa¥ments_, have been made and (2) the Work has been
completed to the extent billed. If the Contractor believes it is entitled to payment for Work performed durin
the prior period in addition to the agreed-upon amount, the Contractor may, within the same time period,
submit to the Owner a separate written payment request specifying the exact additional amount due, the
specific Work for which the additional amount is due, and why the additional payment is due.

2.2  Payments to Subcontractors. No payment request shall include amounts the Contractor
does not intend to pay to a Subcontractor. If, after making a request for payment but before paying a
Subcontractor for its performance covered by the payment request, the Contractor discovers that part or
all of the payment otherwise due to the Subcontractor is subject to withholding from the Subcontractor for
unsatisfactory performance, the Contractor may withhold the amount as allowed under the subcontract,
but it shall give the Subcontractor and the Owner written notice of the remedial actions that must be taken
as soon as practicable after determining the cause for the withholding but before the due date for the
Subcontractor payment, and pay the Subcontractor within eight (8) working days after the Subcontractor
satisfactorily completes the remedial action identified in the notice.

2.3 Retainage. Pursuant to RCW 60.28, the Owner will reserve five percent (5%) from the
moneys the Contractor earns on estimates during the progress of the Work, to be retained as a trust
fund for the protection and payment of the claims of anwerson arising under this Contract and the state
with respect to taxes imposed pursuant to Title 82 RCW, which may be due from the Contractor. The
moneys reserved will be retained in a fund by the Owner until forty-five (45) da%/s following formal
acceptance of the Prog'ect by the Owner (“Final Acceptance”). The Contractor may retain payment of not
more than five percent (5%) from the moneys earned by any Subcontractor.

3. Upon completion of the Work, Contractor shall submit a request for final payment, with an itemized
invoice to the Owner for approval and payment.

4. Invoices: Invoicing shall be billed at the unit prices of basic crew and equipment. Modifications to

the work crew and equipment due to unforeseen circumstances (illness, equipment issues etc.), shall be
reflected by invoicing the individual hourly rates as provided in bid response for laborers and equipment.
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PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS: That whereas PUBLIC UTILITY DISTRICT 1 OF MASON
COUNTY, hereinafter designated as the "District" has entered into an agreement dated
with hereinafter designated as
the "Contractor," providing for

which agreement is on file at the District’s office and by

this reference is made a part hereof.

WHEREAS said Contractor is required under the terms of said agreement and under the provisions
of Section 39.08.010 et seq. of the Revised Code of Washington to furnish a bond for the faithful
performance of said agreement.

NOW, THEREFORE, we, the undersigned Contractor, as principal, and
a corporation organized and existing under and
by virtue of the law of the state of and duly authorized to do a
surety business in the state of Washington, as surety, are held and firmly bound unto the state of
Washington and said Public Utility District No. 1 of Mason County in the sum of

Dollars ($ ) for the payment of which we do jointly and severally bind ourselves, our heirs,
executors, administrators, successors and assigns by these presents.

THE CONDITIONS OF THIS OBLIGATION are such that if the said principal, his/her heirs,
representatives or successors, shall well and truly keep and observe all of the covenants, conditions, and
agreements in said contract, and pay all laborers, mechanics, subcontractors and material men with
provisions and supplies for carrying on such work, and shall indemnify and save harmless the District, its
officers and agents, from any pecuniary loss resulting from the breach of any said terms, covenants, or
conditions to be performed by the Contractor.

AND FURTHER, that the Contractor will correct or replace any defective work or materials
discovered by the said District within a period of one year from the date of acceptance of such work by
said District, then this obligation shall become null and void; otherwise it shall be and remain in full force
and effect.

No change, extension of time, alteration or addition to the work to be performed under the
agreement shall in any way affect Contractor or Surety's obligation on this bond, and surety does hereby
waive notice of any change, extension of time, alterations or additions thereunder.

This bond is furnished in pursuance of the requirements of the agreement above mentioned and in
addition thereto it is furnished to meet the requirements of Section 39.08.010 et seq. of Revised Code of
Washington, and, in addition to other obligations herein contained, is made, executed and delivered by the
Contractor and surety to the District for filing with the District Auditor for the use and benefit of said District
together with all laborers, mechanics, subcontractors, material men and all persons who supply such
person or persons, subcontractors with provisions and supplies for the carrying on of the work covered by
the agreement to the extent required by said Revised Code of Washington, and, in addition, to the extent
the District or its property may be held liable under any of said sections of the Revised Code of Washington.
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IN WITNESS WHEREOF, the said Contractor and the said surety have caused this bond to be

signed and sealed by their duly authorized officers this day of :
20 .
SURETY: CONTRACTOR:
BY: BY:
SIGNATURE: SIGNATURE:
TITLE: TITLE:
SURETY'S AGENT:
Address
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LIST OF DRAWINGS, SPECIFICATIONS AND ATTACHMENTS

Attachment A: Map of Fiber Network Service Area
Attachment B: List of Acceptable Materials

Attachment C: RUS Bulletin 1753F-152 Specifications and Drawings for Construction of Aerial
Plan

Attachment D: RUS Bulletin 1753-601a Minimum Performance Specification for Fiber Optic
Cables

Attachment E: RUS Bulletin 1753-401F-401 (PC-2) Splicing of Copper and Fiber Optic Cables

Attachment F: RUS Bulletin 1753-151 Specifications and Drawings for Construction of
Underground Plant
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Attachment A: Map of Network Service Area

A

.S"f

Mason PUD1 Fiber Footprint
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Attachment B: List of Acceptable Materials

List of Acceptable Materials
For

Triton Cove Fiber Network

Fiber Optic Cable:
Corning Lite Loose Tube, Gel-Free Single Jacket, Single Armored Cable, Single -mode or equivalent (Buy American)

Fiber Terminals:
OptSheath MultiPort Terminal 4- 12 Ports

Aerial Strand:
%" 1x7 Galvanized Strand

Vaults:
Newbasis (17x30x24)

Fiber Distribution Hub (FDH):
Clearfield FieldSmart
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UNI TED STATES DEPARTMENT OF AGRI CULTURE
Rural Uilities Service

BULLETI N 1753F- 152

SUBJECT: Specifications and Drawi ngs for Construction of
Aerial Plant, RUS Form 515c

Incorporated by reference in 7 CFR 1755.97

TO Al Tel econmuni cati ons Borrowers
RUS Tel ecommuni cati ons St aff
EFFECTI VE DATE: Septenber 17, 2001

OFFI CE OF PRI MARY | NTEREST: CQutside Plant Branch,
Tel econmuni cati ons Standards Divi sion.

AVAI LABI LI TY: This bulletin supersedes RUS Bulletin 345-153,
Specifications and Drawi ngs for Construction of Pole Lines,
Aerial Cables and Wres, RUS Form 515f, issued May 25, 1989.
This bulletin can be accessed via the Internet at
http://ww. usda. gov/rus/tel econt publications/bulletins.htm

PURPOSE: This specification provides Contractors, Engineers,
RUS Borrowers with assenbly unit descriptions, materials,
construction and installation, and drawi ngs for aerial plant
associated wth RUS Form 515, Tel econmuni cati ons System
Construction Contract.

Roberta D. Purcell 8/ 21/ 01

Roberta D. Purcell Dat e
Assi st ant Adni ni strator
Tel ecommuni cati ons Program
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11.
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14.
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LI ST OF CHANGES
Modi fication of Pole Units from Section 1 to Section A.
El i m nati on of Section C and Section CF

Addi tion of Section CFO, Self Supporting Filled Fiber Optic
Cabl e Assenbly Units.

Modi fication of CO and CWunits as foll ows:
(a) Provide for conpensation on a per foot basis;
(b) Redefined conpensation to include the sum of the
cabl e di stances between supporting structures as
i ndi cated by the sequential foot nmarkings;
(c) Specified utility grade gal vani zed steel strand as
the default type.

Eli mination of suffixes "N' and "R' under Section HA. For
ready access splice closures specified under the "R' suffix,
a new unit designated HR was created.

Addi tion of Section HR, Ready Access Splice O osure Assenbly
Unit.

Modi fication of Section HC as foll ows:
(a) Redefined unit to provide conpensation on a single
pair basis;
(b) Created HC5 unit in order to provide conpensation
for termnating cable pairs on a term nal bl ock
wi thin a ready access closure.

Modi fication of Section HO to provide conpensation for
testing a fiber.

Eli mnation of section PC and secti on PDS.

Modi fication of Section PE to indicate utility grade
gal vani zed steel as the default type.

Eli mnati on of Section PG The term nal bl ocks are now
i ncl uded under Section PM

Modi fication of PM21 and PM22 to provide for a nore
general i zed descri ption.

Addi tion of PM25, Filled Term nal Block Assenbly Unit.

Modi fication of Section Rto provide conpensation on a per
f oot basi s.



15.

16.

17.

Bulletin 1753F- 152

Page ii
In part 111, section 2, elimnation of information on pole
faci ng.
In part 111, the Figure 8 cable was changed to describe Self

Supporting Fi ber Optic Cable.

In part 111, elimnated references to | oad coils,
pressuri zed cable, and air-core cable.

For editorial or other mnor technical changes, refer to the body
of the docunent.
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Part | - DESCRI PTI ON OF ASSEMBLY AND PROPOSAL AND
CONTRACT SECTI ONS

The Contractor’s Proposal formis divided into sections and the
sections approved for construction shall be listed in the
Construction Agreenent by the Owmer. The sections are as follows:

Section A - Pole Units

Section CFO - Sel f Supporting Filled Fiber Optic Cable
Assenbly Units

Section CO - Aerial Filled Fiber Optic Cable Assenbly
Units

Section CW - Aerial Filled Copper Cable Assenbly
Units

Section HA - Aerial Splice Closure Assenbly Units

Section HC - Copper Splicing Assenbly Units

Section HO - Fi ber Optic Splicing Assenbly Units

Section HR - Ready Access Cl osure Assenbly Units

Section PE - GQuy Assenbly Units

Section PF - Anchor Assenbly Units

Section PM - M scel | aneous Assenbly Units

Section R - Ri ght-of -Way Clearing and Trimmng Units

Section W - Rearrangenent Units

Section XX - Nonreusabl e Materials Renoval Units

Section XZ - Reusabl e Materials Renoval Units

Each assenbly unit includes only the nmaterials listed on the
corresponding Installation and Construction Guide Draw ngs or
description of unit where no drawi ng exi sts. The various
installation and construction units, which are included in this
Proposal and upon which quotations are required, are defined by
the foll owm ng descriptions:

Section A - POLE UNI TS

Consists of one (1) pole in place. It does not include the pole
top assenbly units or other parts attached to the pole. Poles
shall be of the height and class as designated by the Engi neer.
The pol e plan, species of tinber, kind of preservative and net hod
of treatnent are designated in the Proposal

Exanpl e:

A35-7 A 35 foot [10.7 neters (m] class 7 pole.



Bul l etin 1753F- 152
Page 2

Section CFO — SELF SUPPORTI NG FI LLED FI BER OPTI C CABLE
ASSEMBLY UNI TS

Consi sts of one (1) foot (0.305 m of self supporting filled fiber
optic cable in place including all supporting hardware, cable
guards, insulating tapes, and bondi ng of the arnor (when present)
and supporting nenber in accordance with the Construction Sheets.

A The I ength of the self supporting cable neasured for
conpensati on purposes includes the sum of the cable distances
bet ween supporting structures as indicated by the sequenti al
f oot marki ngs.

B. This unit does not include | abor and material for fiber
splicing, splice closures, housings, or organizers. The
| abor and material for these itens are provided for in other

units.

C. This unit includes the spiraling of the self supporting cable
in accordance with the nethod shown in the Construction
Sheet s.

Each self supporting filled fiber optic cable unit is listed in
accordance with the nunber of optical fibers. Each unit is
prefixed by the letters CFO. The followng illustration indicates
t he net hod of designating the material required.

CFOL6 A self supporting filled fiber optic
cable with 16 fi bers.

Section CO - AERIAL FILLED FI BER OPTI C CABLE ASSEMBLY UNI TS

Consists of one (1) foot (0.305 m of aerial filled fiber optic
cable in place including supporting nessenger of gal vanized steel
strand, lashing wire, attachnents to strand, bonding of the arnor
(when present) and strand in accordance with the Construction
Sheet s.

Options designated by the foll ow ng suffixes apply:

Suf fix Descri ption
A Al um num cl ad steel strand.
C Cl ass C gal vani zed steel utility grade strand for

corrosion areas.
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D Two or nore cables are to be initially lashed to
t he sane suspensi on strand.
E Cabl es are | ashed to existing strand and cabl e(s).
A The |l ength of aerial cable neasured for conpensation purposes

i ncl udes the sum of the cable di stances between supporting
structures as indicated by the sequential foot narkings.

B. This unit does not include | abor and material for fiber
splicing, splice closures, housings or organizers. The |abor
and material for these itens are provided for in other units.

C. Cl ass A gal vani zed steel utility grade strand shall be
provi ded unl ess another type is specified by the appropriate
suf fix.

Each aerial filled fiber optic cable assenbly unit is listed in
accordance wth the nunber of optical fibers. Each unit is
prefixed by the letters CO The following illustrations indicate
the nmethod of designating the material required.

COoL6(6M An aerial filled fiber optic cable with 16 fi bers,
supported by 6000 pound (|bs) [26,688 Newtons (N)]
Cl ass A gal vani zed steel utility grade strand.

CC8E An aerial filled fiber optic cable with 8 fibers,
| ashed to existing strand and cabl es(s).

Section CW- AERI AL FILLED COPPER CABLE ASSEMBLY UNI TS

Consi sts of one (1) foot (0.305 m of aerial filled copper cable
in place including supporting nessenger of gal vani zed st eel

strand, lashing wire, attachnments to strand, bonding of the shield
and strand in accordance with the Construction Sheets.

Options designated by the foll ow ng suffixes apply:

Suffix Descri ption
A Al um num cl ad steel strand.
C Cl ass C gal vani zed steel utility grade strand is

required for corrosion areas.

D Two or nore cables are to be initially |ashed to
t he sane suspensi on strand.

E Cables are to be lashed to existing strand and
cabl e(s).



Bulletin 1753F- 152

Page 4
H Screened cabl e designated for Tl carrier systens.
H1C Screened cabl e designated for T1C carrier systens.
A This unit includes | abor and material for installation of the

splice closure, and other |abor and materials for straight
splicing cables of the sane size and gauge required only for
t he purpose of joining such cables in one continuous |ength
(reel ends).

B. When specified in the Proposal, this unit includes the
spiraling of cable around the suspension strand at the
| ocati ons shown on the Construction Sheets.

C. The I ength of aerial cable neasured for conpensation purposes
i ncludes the sum of the cabl e distances between supporting
structures as indicated by the sequential foot markings.

D. Where aerial cables are supported by separate through-bolts
on the same pol e, nessenger bonds required as shown on the
Construction Sheets are included as a part of this unit.

E. Cl ass A gal vani zed steel utility grade strand shall be
provi ded unl ess another type is specified by the appropriate
suf fi x.

Each aerial filled copper cable assenbly unit is listed in
accordance with the nunber of pairs and gauge of conductors. Each
unit is prefixed by the letters CW The following illustrations

i ndicate the nmethod of designating the material required.

CW50- 24( 6M A 50-pair, 24-gauge aerial filled copper cable
supported by 6000 | bs (26,688 N) Class A
gal vani zed steel utility grade strand.

CWh0- 24(6M C A 50-pair, 24-gauge aerial filled copper cable
supported by 6000 | bs (26,688 N) Cass C
gal vani zed steel utility grade strand.

Section HA - AERIAL SPLI CE CLOSURE ASSEMBLY UNI TS

Consi sts of an aerial splice closure and the closure

manuf acturer’s provi ded encapsulating material if required,
installed in place and the | abor and material for setting up in
preparation for installing the closure, such as, opening the
sheath or jacket of the cable, bonding of cable shields, filling
the closure if required, closing the closure, and, when
applicable, pressure testing, all in accordance with the
manufacturer's instructions. It also includes all necessary
hardware itens to support the cable adjacent to the closure and to
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termnate the lashing wwre. Cable splicing shall be conpensated
under the appropriate splicing units.

The assenbly units are defined as foll ows:

HAC( )

HAF( )

HAP( )

Aerial Free-Breathing, Nonfilled Cosure — A free-
breat hing, nonfilled splice closure with pair count
and gauge for each cable to be spliced.

Aerial Filled Closure — Afilled splice closure
with pair count and gauge for each cable to be
spliced.

Aerial Pressurized Closure — A pressurized splice
closure with pair count and gauge for each cable to
be spli ced.

For Fiber Optic applications use the follow ng suffix:

Suffix Descri ption
@) Splice closure and organi zer for fiber optic
cables. The closure manufacturer shall specify the
appropriate organi zer.
The following illustrations indicate the nethod of designating the

mat eri al required.

HAC( 100- 24)

Aerial free-breathing, nonfilled splice
cl osure enclosing two cable ends with sane
pair count and gauge.

HAF( 100- 24) (50-24) Aerial filled splice closure enclosing two

HACO( 24)

HAP( 100- 24)

HAPQ( 12)

cable ends with different pair counts.

Aerial free-breathing, nonfilled fiber optic
splice closure and organi zer capabl e of
accomodating a m ni mum of 24 fi bers.

Aerial pressurized splice closure enclosing
two cable ends with sanme pair count and gauge.

Aerial pressurized fiber optic splice closure
and organi zer capabl e of accommopdating a
m ni mrum of 12 fi bers.
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Section HC - COPPER SPLI CI NG ASSEMBLY UNI TS

HC1 Consi sts of the | abor and material necessary in the wre
wor k and splicing of one (1) cable pair in any cable,
i ncl udi ng any non-working pair in an existing cable in
accordance with RUS Splicing Standard Bulletin 1753F-401
(PC-2) using individual nmechanical splicing connectors.
The splice may be straight, bridged, or pieced out and
bridged. Pairs that are to be tested, capped, or tested
and capped, when specified by the Engi neer are considered
to be part of this unit. Only those pairs on which
splicing, testing, and/or capping operations are
performed are counted and each pair is counted only once
at each location. On aerial inserts, each end of the
fuse link is considered as a splice.

HC3 Consi sts of the | abor and material necessary in the wre
work and splicing of one (1) cable pair in any cable,
i ncl udi ng any non-working pair in an existing cable in
accordance with RUS Splicing Standard Bulletin 1753F-401
(PC-2) using splicing nodules. The splice may be
straight, bridged or pieced out and bridged. Pairs that
are to be tested, capped, or tested and capped, when
specified by the Engi neer are considered to be part of
this unit. Only those pairs on which splicing, testing,
and/ or cappi hg operations are perforned are counted and
each pair is counted only once at each location. On
aerial inserts, each end of the fuse link is considered as
a splice.

HC5 Consi sts of the |abor and material necessary for
term nating one (1) pair on a termnal block within a
ready access closure, including a non-working pair in
exi sting cables in accordance with RUS Splicing Standard
Bul letin 1753F-401 (PC-2). Pairs that are to be tested,
when specified by the Engi neer, are considered to be part
of this unit.

Section HO - FIBER OPTIC SPLI CI NG ASSEMBLY UNI TS

Consists of all |abor and materi al necessary to splice and/or
test one (1) glass fiber in any cable in accordance with RUS
Splicing Standard Bulletin 1753F-401(PC-2). The | abor shal
include initial neasurenment, mnimzing the attenuation, splicing
and stowing the spliced fiber in a fiber organizer. The |abor
and material for the fiber organizer is part of the appropriate
splice closure unit.
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Suffix Descri ption
HOL Fusion Splice
HO2 Mechani cal Splice
HO3 Connector Splice

Section HR — READY ACCESS SPLI CE CLOSURE ASSEMBLY UNI TS

Consi sts of a ready access closure containing unprotected filled
term nal blocks installed in place and includes the | abor and
material for setting up in preparation for installing the ready
access closure, such as, opening the sheath or jacket of the
cabl e, bonding of cable shields, and closing the closure in
accordance with the manufacturer's instructions. It also includes
all necessary hardware itens to support the cable adjacent to the
closure and to termnate the lashing wire. Cable splicing shal
be conpensated under the appropriate splicing units. Wen
protected filled term nal blocks are to be specified, the unit
shall be suffixed by the letter "P"

Ready access closures not containing filled term nal bl ocks shal
be suffixed with the letter "U'. Under this option, installation
of filled term nal blocks shall be conpensated under other units.

The assenbly units are defined as foll ows:
HRL( )( ) A straight splice ready access cl osure.
HR2( ) ( ) A branch splice ready access cl osure.

The first set of parentheses shall indicate the main cable
dianeter (dia.), ininches (in.) [mllinmeters (nm], as shown in
the illustration. The second set of parentheses shall indicate
the nunber of termnals within the ready access closure. Wen the
unit is suffixed with the letter "U'" the second set of parentheses
i s not applicable.

The following illustrations indicate the nethod of designating the
mat eri al required.

HR1(2.0)(12) Ready access cl osure, accommbdating a straight
splice with a nmaxi mum cabl e di anmeter of 2.0
in. (50.8 mm, and equipped with filled
termnal blocks with a total of 12
term nati ons.
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HR2( 1. 0) (6) Ready access cl osure, acconmpdating a branch
splice with a nmaxi num cabl e di anet er of
1.0 in. (25.4 m), and equipped wth filled
termnal blocks with a total of 6
term nati ons.

HR1(2.0)U Ready access cl osure, accommbdati ng a straight
splice with a nmaxi mum cabl e di anmeter of 2.0
in. (50.8 m), without any term nal bl ocks
i nstall ed.

Section PE - GUY ASSEMBLY UNI TS

Consi sts of strand and hardware; and insulators or ground
connection where required. For guying purposes, when a cable
messenger strand is extended one or nore spans to a deadend
structure, the strand in each such span shall be considered as an
overhead guy for the appropriate size of strand used.

The assenbly units are defined as foll ows:

PEL- 2 Down CGuy for 6M strand
PE1- 3 Down CGuy for 10M strand
PEl- 4 Down CGuy for 16M strand

PE1-2G Down Guy, Gound Connection Type for 6M strand
PE1-3G Down Guy, G ound Connection Type for 10M strand
PE1-4G Down @Quy, Gound Connection Type for 16M strand

PE2- 2 Overhead Guy for 6M strand
PE2- 3 Overhead Guy for 10M strand
PE2- 4 Overhead Guy for 16M strand

PE2-2G  Overhead Guy, G ound Connection Type for 6M strand
PE2-3G Overhead Quy, G ound Connection Type for 10M strand
PE2-4G  Overhead Guy, G ound Connection Type for 16M strand

Note: When the above Guy Assenbly Units are to be installed on
exi sting poles, the assenbly unit designation is prefixed by the
letter "N'.

Unl ess otherw se indicated by an additional suffix, the strand
furni shed on the Project will be seven-wire, Class A gal vani zed
steel utility grade. The follow ng suffix may be used:

Suffix Type of Strand

A Al um num - C ad st eel

C Class C gal vani zed steel utility grade
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Section PF — ANCHOR ASSEMBLY UNI TS
Consi sts of the anchor with rod, conplete and in place, ready for
attaching the guy strand.
The assenbly units are defined as foll ows:
PFIl - 3 Expandi ng Anchor - 6,000 I bs (26,688 N)
PFI -5 Expandi ng Anchor - 10,000 I bs (44,480 N
PFI -7 Expandi ng Anchor - 16,000 Ibs (71,168 N)
PF2- 3 Pl ate Anchor - 6,000 I bs (26,688 N)
PF2-5 Pl at e Anchor - 10,000 I bs (44,480 N
PF2-7 Pl at e Anchor - 16,000 Ibs (71,168 N)
PF3- 3 Screw Anchor - 6,000 I bs (26,688 N)
PF3-5 Screw Anchor - 10,000 Ibs (44,480 N)
PF3- 7 Screw Anchor - 16,000 Ibs (71,168 N)
PF5- 3 Rock Anchor - 3/4 in. dia. (19 m rod
PF5- 4 Rock Anchor - 1in. dia. (25.4 mm rod
PF6- 3 Swanp Anchor - 10 in. dia. (254 mm
PF6- 4 Swanp Anchor - 12 in. dia. (305 mm
PF6-5 Swanp Anchor - 15 in. dia. (381 mm

Not e:

When tw neye rods are required for the above anchor

assenbly units, the unit designation is suffixed by the letter

A"

Consi sts of all

construction of the aeri al

Section PM -

M SCELLANEQUS ASSEMBLY UNI TS

| abor and materials to construct and install
units defined individually below required for the installation and

portions of the Project:

t he

PML Pol e Lightning Protection Assenbly

PMR Pol e Ground Assenbly

PMR2- 1 Auxi liary Ground Rod Assenbly

PMR2A G ound wire assenbly for bonding aerial cable
strand or support wire to electric system neutral
or pole ground assenbly.

PMV4 Cabl e Extension Arm ( Short)

PMAA Cabl e Extension Arm (Long)

PVb Pol e St eppi ng Assenbly

PMV6 One Wod Pol e Key



PM7

PVB
PMVD

PML1

PML2( )

PML4

PM21

PM22

PMR5( )

PMb2
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Two Wod Pol e Keys
One Wod Key and One Metal Expandi ng Key
Two Whod Keys and One Metal Expandi ng Key
Quy Guard
Consi sts of all |abor and material to install a
sidewal k guy arm The guy, guy guard and anchor
assenbly units will be specified separately. The

length in feet (neters) of a single piece of
2 in.(50.8 mm gal vani zed steel pipe shall be
i ndicated in the parentheses.

Push Brace Accessories

Cabl e Entrance — Consists of the necessary | abor
and material to term nate copper and/or fiber
opti c outside plant cables as shown on the
detail ed drawi ngs as specified by the Engineer.

G oundi ng System — Consi sts of the necessary | abor
and material to construct a groundi ng system as
shown on the detailed drawi ngs as specified by the
Engineer. This unit shall include all ground

el ectrodes, trenching, backfilling, bonding the
auxiliary ground el ectrodes to each other and to
the primary ground el ectrodes, and bonding to the
mast er ground bar (M3B).

Filled Term nal Bl ock Assenbly Unit - Consists of
an unprotected filled term nal block, nounted in
pl ace in a ready access closure (separately

speci fied) and connected to the conductors of the
cable as specified by the Engineer. Splicing of
t he cabl e conductors shall be in accordance with
RUS Splicing Standard Bulletin 1753F-401 (PC 2).
The pair count of the term nal block shall be
indicated in the parentheses. Wen protected
filled term nal blocks are to be specified, the
unit shall be suffixed by the letter "P"

Pol e Marking, Per Pole, Route and Pol e Nunber.



A

R1-5

R1-10

R2-5

R2-10

Not e:
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Section R - RIGHT- OF- WAY CLEARI NG AND TRIMM NG UNI TS

Aerial Pl ant

Clearing Units are defined as foll ows:

s one (1) foot (0.305 m in length and 5 feet
(.52 m in width (to be neasured on one side of
the pole line) of actual clearing of right-of-way.
The unit applies to clearing right-of-way al ong new
or existing tel ecommuni cations pole |ines and al ong
exi sting power pole lines. This includes clearing
of underbrush, tree renoval, and such tree trinmm ng
as may be required to | eave an unobstructed right-
of -way fromthe ground up on one side of the line
of poles carrying wire or cable. The |length of
actual clearing shall be neasured in a straight
line parallel to the |line between poles and across
t he maxi mum di mensi on of foliage cleared (not
trunk) projected to the ground line. Al trees and
under brush across the width of the right-of-way
shal | be considered to be grouped together as a
single length in nmeasuring the total |ength of
clearing. Lengths along the right-of-way in which
no trees are to be renoved or trimed or underbrush
cleared shall be omtted fromthe total

nmeasurenent. This unit includes the renoval, or
topping (cutting out the top of the tree so that if
the remaining portions of the tree fall, they wll
not endanger the line) at the option of the
Contractor, of danger trees outside of the right-
of -way when so designated by the Engi neer. (Danger
trees are defined as dead or |eaning trees, which,
in falling, would affect the operation of the
line.) The Contractor shall not renobve or trim
shade, fruit, or ornanental trees unless so
directed by the Engineer.

Identical to R1-5 except that width is 10 feet
(3.05 m.

ldentical with R1-5, except that width 10 feet
(3.05 m; to be neasured 5 feet (1.52m on each
side of the pole line.

Identical with R -5, except that width 20 feet (6.1
M, to be nmeasured 10 feet (3.05m on each side of
the pole line.

The letter "M added as a suffix to the above "R' units

designates units for reclearing existing right-of-way. Wth the
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exception of the substitution of the word "reclearing"” for
"“clearing", the remaining description of the "R' assenbly units
applies for the units suffixed with the letter "M.

B. The Trimmng Unit is defined as foll ows:

R3-5 s one (1) foot (0.305 nm in length and consists of
the trimm ng of foliage and branches fromtrees
growi ng on or adjacent to the right-of-way so as to
provi de a clearance of not less than 5 feet (1.52
m in all directions fromtel ecommunications cabl e.
This unit is nmeasured parallel to the pole |ine
across the maximumw dth of foliage trimred. All
trees, underbrush or shrubbery across the w dth
trimed shall be considered to be grouped together
as a single length in measuring the total |ength of
trimm ng. Lengths along the right-of-way in which
no trimmng is perfornmed shall be omtted fromthe
total neasurenment. Any trimmng included in R or
R2 right-of-way clearing units, shall not be
considered a part of the neasurenent of the unit.
The Contractor shall not trimany shade, fruit or
ornanental trees unless so directed by the
Engi neer. \Wen so designated by the Engineer, a
tree may be trimred of its branches with the trunk
| eft extending into the zone to be trinmed.

Section W- REARRANGEMENT UNI TS

Specific rearrangenent units shall be designated and descri bed by
t he Engi neer on the "List of Special Arrangenent Units" table of
RUS Form 515. Existing plant assenbly units to be rearranged are
designated by a prefix "W.

Section XX - NONREUSABLE NMATERI ALS REMOVAL UNI TS

These units cover the furnishing of all |abor for the renoval of
construction assenbly units fromexisting lines, and
transportation of the renoved materials for proper disposal. The
Contractor will be permtted to use the nost econom cal nethod of

removing these units. The renoval units are designated by the
prefix "XX" foll owed by the assenbly unit designation of the unit
to be renoved

Section XZ - REUSABLE MATERI ALS REMOVAL UNI TS

These units cover the furnishing of all I|abor for the renoval of

construction assenbly units fromexisting lines and all |abor and
transportation of the renoved materials to a | ocation designated

by the Owmer. The Contractor will be charged by the Oaner for
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the materials renoved under this section at the unit materi al

val ues shown in colum 2 of the "Value and Disposition of Units
to be Renobved" table of RUS Form 515. The nunber of units to be
charged to the Contractor and the extended val ue of these units
are shown in colums 3 and 4. Such charges wll be placed agai nst
the Contractor as assenbly units are renoved and the unit

material values will be deducted fromthe total value of assenbly
units constructed on this project for determ nation of the work
acconpl i shed for purposes of the nonthly progress paynents to the
Contractor. O the assenbly units listed in the "Value and

Di sposition of Units to be Renoved" table to be renpoved from
existing lines certain units are to be reused in the construction
of the project. The quantity of such units to be reused is
listed in the "Value and Di sposition of Units to be Renoved"
table, colum 5. These units where installed in the project wll
be inventoried as new assenbly units and conpensated for at the
unit bid prices. The quantity of assenbly units listed in colum
6 of the "Value and Disposition of Units to be Renoved" table is
t he maxi num quantity of renoved assenbly units that are to be
returned to the Omer for credit which will be allowed at the
unit material prices in colum 2. Colum 7 indicates the
extended value of the units to be returned to the Owmer. The
Contractor will be allowed credit for assenbly units listed in
colum 6 which, in the opinion of the Engineer, have not been
damaged by the Contractor in renoval and handling. Such credits
will be allowed the Contractor as the assenbly units are returned
to a |l ocation designated by the Owmer and shall be added to the
total value of installed assenbly units for determ nation of work
acconplished for the purposes of the nonthly progress paynents to
the Contractor. The renpval units are specified by the prefix
"XZ" followed by the assenbly unit designation of the existing
assenbly unit to be renoved.



Bulletin 1753F-152
Page 14

Part |1 - SPECI FI CATI ONS FOR MATERI ALS

1. SCOPE

This part of the specification is concerned with the various
materials required for the construction of the outside aerial
cable plant of the rural tel ecommunications systemas shown on the
Pl ans, Specifications, and Construction Sheets.

2. GENERAL

Al materials used in the construction of the rural

t el ecommuni cati ons system except those |isted in Paragraph 4 bel ow
shall be listed in RUS Informational Publication (IP)

344-2, "List of Materials Acceptable for Use on Tel ecomruni cations
Systens of RUS Borrowers," unless specific witten approval has
been granted by the Adm nistrator.

3. PCLES

3.1 The pole plan, method of treatnent, kind of preservative and
general procedure applying to all poles shall be in accordance
with the latest RUS specifications for these itens in effect at
the tine the bids are received. All poles shall be framed in
accordance with the fram ng guide attached to the specifications.

3.2 Poles shall be of the Iength and American National Standards
Institute, Inc. (ANSI) class specified in the Proposal.

4. M SCELLANEQUS

|tenms which do not appear in RUS I P 344-2, "List of Materials
Acceptabl e for Use on Tel econmuni cati ons Systens of RUS
Borrowers," shall be of a quality suitable for the application for
whi ch they are intended.

Part 111 - SPECIFI CATI ONS FOR CONSTRUCTI ON AND | NSTALLATI ON

1. GENERAL

1.1 Al construction and installation work shall be done in a
t horough and workmanl i ke manner in accordance with the Pl ans,
Speci fications and Construction Sheets and shall be subject to
acceptance by the Owmer and the Adm nistrator.

1.2 Al material to be used in construction of the Project shal
be stored so as to be protected fromdeteriorating effects of the
el enent s.
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1.3 Al guy strand, suspension strand, aerial cables, and
accessory materials used in the construction of the Project shal
be handled with care. Each reel of aerial cable shall be

i nspected for danmage. Al damage shall be repaired to the
satisfaction of the Engineer and in accordance with the nethods or
ot her instructions described in the appropriate paragraphs of Part
I11. If reel wap is present, the reel wap shall remain intact
on the reel until the cable is ready to be pl aced.

1.4 Deviations fromthe Plans, Specifications and Construction
Sheets shall not be permitted except upon witten perm ssion of
t he Engi neer.

1.5 The latest revision of the National Electrical Safety Code
(NESC) and the National Electrical Code (NEC) shall be followed in
every case except where local regulations are nore stringent, in
whi ch case | ocal regulations shall govern

1.6 The Contractor shall naintain conductor polarity (tip and
ring) identification at the main distributing frane, cable
termnals, wire termnals, termnal blocks, and in the service
entrance, all in accordance with the Specifications and
Construction Sheets (see guide drawi ng 815).

2. PCLE LI NES

2.1 Poles shall be handled carefully. Damaged poles shall not be
used.

2.2 The pole hole shall be of sufficient dianeter to permt the
pole to settle freely to the bottom of the hole w thout trinmm ng
the butt and still have sufficient space between the pole and the
sides of the hole to permt proper tanping of the backfill at
every point around the pole, and throughout the entire depth of

t he hol e.
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2.3 The setting depth, in feet (or neters), for poles of various
| engt hs shall be as follows:

Lengt h of Setting Setting
Pol e in Soil in Solid Rock
20 (6.10) 4.0 (1.22) 3.0 (0.91)
25 (7.62) 5.0 (1.52) 3.5 (1.07)
30 (9.14) 5.5 (1.68) 3.5 (1.07)
35 (10.67) 6.0 (1.83) 4.0 (1.22)
40 (12.19) 6.0 (1.83) 4.0 (1.22)
45 (13.72) 6.5 (1.98) 4.5 (1.37)
50 (15.24) 7.0 (2.13) 4.5 (1.37)
55 (16.76) 7.5 (2.29) 5.0 (1.52)
60 (18.29) 8.0 (2.44) 5.0 (1.52)

2.4 The "Setting in Soil" depth as shown in paragraph 2.3, shal
apply where poles are to be set in soil only; where there is a

| ayer of soil nore than 2 feet (0.61 m in depth over solid rock
or where the pole in solid rock is not substantially vertical or
the dianmeter of the hole at the surface of the rock exceeds
approximately twi ce the dianeter of the pole at the sane |evel.

2.5 The "Setting in Solid Rock™ depth as shown in paragraph 2.3,
shal | apply where solid rock is encountered at the ground |ine and
where the hole is substantially vertical, approximately uniformin
di aneter, and | arge enough to permt the use of tanping bars the
full depth of the hole.

2.6 Were there is a layer of soil 2 feet (0.61 n) or less in
depth over solid rock, the depth of the hole shall be the depth of
the soil in addition to the depth specified in paragraph 2.3 under
"Setting in Solid Rock," provided, however, that such depth shal
not exceed the depth specified under "Setting in Soil."

2.7 On sloping ground the depth of the hole shall be neasured
fromthe low side of the hole. Were a pole is to be set on the
side of a steep grade where soil erosion appears to be a

consi deration, the hole should be one (1) foot (0.305 n) deeper
than specified in paragraph 2.3 under "Setting in Soil."

2.8 \Wen an earth boring machine is enployed for holes for guyed
pol es, the bottomof the hole shall be thoroughly tanped to
conpact any | oose earth that nmay be present.

2.9 Al holes shall be backfilled with soil or small rock and al
pol e holes in rock shall be inspected and approved by the Engi neer
bef ore bei ng backfill ed.
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2.10 Backfill shall be thoroughly tanped the full depth of the
pol e hole. Earth nust be banked around the pole to a m nimum
height of 6 in. [15.24 centineters (cm] above ground |evel.

2.11 Holes in soil for poles at unguyed corners where the pole
will not be keyed shall be one (1) foot (0.305 m deeper than the
"Setting in Soil" depth as shown in paragraph 2.3. For holes in
solid rock the "Setting in Solid Rock" depth will apply.

2.12 The Contractor shall be responsible for setting poles in
al i gnnment according to the staking sheets. |f the Contractor
shoul d find stakes out of alignment, the Engi neer shall, upon
request of the Contractor, realign the stakes according to the
construction sheets.

2.13 Poles shall be set plunb except at corners where they shal
be set and raked against the |load so that the pole top will be in
line after the load is applied. The rake in pole shall not exceed
6 in. (15.24 cm for each 10 feet (3.05 n) of pole length after
the conductors are installed at the required tension. Deadend
shal|l be set so as to be plunb and in line after the load it
appl i ed.

2.14 Pole lightning protection shall be a #6 AWG bare copper wire
installed in accordance with assenbly unit draw ng PML.

3. MOUNTI NG HARDWARE AND GUYS

3.1 Al bolts enployed for the nounting of hardware itens on
pol es shall be I ong enough to fully engage the nut (including

| ocknut, where applicable) but shall not extend nore than 2 in.
(50.8 mm beyond the nut after the nut is tightened. The ends of
bolts shall not be cut.

3.2 The Engineer shall determne all guy |ocations and shal
specify the type of guy. CQuys shall be installed before
conductors or cable suspension strands are pl aced.

4. ANCHORS

4.1 Anchor assenbly units shall be installed at |ocations
desi gnated on the construction sheets.

4.2 Al anchors and rods shall be inline with the | oad and shal
be so installed that the eye of the rod is above grade. Not nore
than 6 in. (152 mm) of rod shall remain out of the ground after
the load is applied.



Bulletin 1753F-152
Page 18

4.3 \Wen an expansion type anchor is used, the anchor shall be
fully expanded and shall be expanded into undisturbed earth before
backfilling the anchor hole.

4.4 Backfill shall be thoroughly tanped the full depth of al
anchor hol es.

4.5 Rock anchors shall be placed in accordance with the detailed
instructions of the Engineer. Were a rock is encountered bel ow
the surface of the ground, instructions fromthe Engi neer shall be
obt ai ned before placing an anchor at that |ocation.

5. SELF SUPPORTI NG FI BER OPTI C CABLE

5.1 Were physical obstructions nmake it necessary to pull cable
along the line froma stationary reel, cable stringing bl ocks
shall be used to support the cable during all placing and

tensi oni ng operations. Ladders, cable cars and ot her equi pnent
shall not be placed on or against the cable.

5.2 Splicing of the optical fibers shall be perfornmed in
accordance with RUS Splicing Standard Bulletin 1753F-401 (PC 2).
Splicing of the support nenber shall be performed in accordance
with the nmethod specified by the Engi neer.

5.3 During installation, maxi mum pulling tension and m ni num
bendi ng radius of the self supporting fiber optic cable shall not
exceed the cabl e manufacturer's recomendati ons.

5.4 Initial stringing tension, maxi mum perm ssi ble span | ength,
and saggi ng shall be in accordance wth the cable manufacturer's
recomendat i ons.

5.5 Self supporting fiber optic cable shall be spiraled in
accordance with the method shown on Construction Gui de Draw ng
250-1. Spiraling of the cable shall be perfornmed within 24 hours
of the tensioning operation.

5.6 The insulation shall not be renoved fromthe support nenber
except at bondi ng and ground points; and at points where ends of
t he support nmenmber are termnated in splicing and deadend devi ces.

5.7 The support nenber of self supporting fiber optic cable shal
be made el ectrically continuous throughout its entire |ength.

5.8 At junctions between self supporting fiber optic cable and
aerial fiber cable, or buried fiber cable, the support nessenger
shal | be bonded to the aerial cable strand or buried cable arnor.
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5.9 The support nenber of self supporting fiber optic cable shal
be grounded at |ocations specified by the Engi neer by connecting
the support wire to a pole ground wire as shown on the
Construction Sheets.

5.10 When specified by the Engi neer, the insulation of the
support nenber at deadend fittings, splices and bridged groundi ng
connections shall be restored in accordance with the nmethod shown
in Construction Guide Drawi ng 360.

5.11 Damaged portions of the self supporting fiber optic cable
shall be cut out and the support nenber spliced in accordance with
t he net hod specified by the Engi neer.

6. SUSPENSI ON STRAND

6.1 The cable shall be installed within a reasonable tine after
the strand is installed and tensioned. |If a delay in installing
cable in excess of 24 hours is encountered, tenporary danpers
shall be installed on the strand.

6.2 When tensioning strand the cabl e suspension clanps shall be
| oose enough to allow free novenent of the strand.

6.3 Suspension strand shall be placed in accordance with the
Construction Sheets and shall be tensioned in accordance with

i nstructions, which shall be furnished, to the Contractor by the
Engi neer.

6.4 The suspension strand shall be placed on the roadside of the
pol e line unless otherw se directed by the Engi neer.

6.5 In tangent construction, the |ip of the suspension strand
clanp shall point toward the pole. At angles in the line, the
suspension strand clanp lip shall point away fromthe | oad.

6.6 In level construction the suspension strand clanp shall be
pl aced in such a manner that it shall hold the strand bel ow the
t hrough-bolt. At points where there is an up-pull on the strand,
the clanp shall be so placed that it shall support the strand
above the through-bolt.

6.7 Wen a thinbleye bolt is used both to nmount the suspension
strand clanp and to make the guy attachnment, the size of the
suspensi on strand clanp shall be governed by the size of the

t hi mbl eye bolt required for the guy.

6.8 The air tenperature at the tinme and place of tensioning the
strand shall be determ ned by neans specified by the Engineer.
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6.9 The suspension strand shall be made el ectrically continuous
t hroughout its entire length as indicated on the Construction
Sheet s.

6. 10 Suspension strands shall be bonded to other bare cable
suspensi on strands, and guys on the sane pole and grounded by
connection to ground | eads at |ocations specified by the Engineer
and in the manner specified by the Engineer. Where the strand is
to be grounded to a nultigrounded neutral on a pole which does not
carry a vertical pole ground wire, a #6 AW bare copper w re shal
be left coiled and taped to permt it to be extended up the pole
and connected to the nultiground neutral by a representative of

t he power conpany.

7. FI LLED AERI AL CABLE

7.1 The Contractor and Engi neer shall jointly inspect all reels
of cable for damage prior to installation.

7.2 Cable ends shall be kept sealed at all tines, i.e., during
transportation, in storage, and during cable placenent to prevent
noi sture entry into the cable core. Acceptable cable end caps
shal | be used for this purpose.

7.3 Cable shall be taken fromthe reel only as it is placed.
Bends of small radii and tw sts shall be avoided in handling
cabl e.

7.4 |If the jacket is deforned in handling the cable, the Engi neer
shall be notified. |If directed by the Engi neer, the deforned
section of the jacket shall be renoved; the insulation and
conductors shall be exam ned and if damaged shall be repaired.

The opening in the jacket shall then be closed by neans of a

sui tabl e encl osure. Repairs so nmade shall be done in accordance
Wi th appropriate specifications.

8. FI LLED AERI AL CABLE PLACEMENT

8.1 During placing operations, copper cables shall not be bent in
a radius less than 10 tinmes the outside dianeter of the cable and
fiber optic cables shall not be bent in a radius |l ess than 20
times the outside dianeter of the cable. Tenporary supports where
necessary, shall be placed sufficiently close together and proper
tensi oning of the cable shall be enployed to prevent bending in
excess of the above requirenents.

8.2 1In those instances where spiraling of cable is involved, the
mounting of closures for purposes of splicing and distribution
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shal | be acconplished after the spiraling operation has been
conpl et ed.

8.3 Cable guards shall be applied over the cable at points of
potential abrasion such as at supports, and in |ocations where
tree trinmng is not permtted.

8.4 Cable shall be lashed with lashing wire to the suspension
strand by neans of a suitable |ashing nachine.

8.5 The pitch of the lashing wire may be from 10 to 15 in.

(254 to 381 mm) but nust be constant for any section of cable of
the sane size and gauge. For cables of 3/4 in. (19 nm or |arger
in dianmeter, the lashing wire shall be placed with a tension of 35
to 40 I bs (156 to 178 N). Cables having a smaller dianeter |ess
than 3/4 in. (19 nmm shall be lashed with a lashing wire tension
of 18 to 25 Ibs (80 to 111 N).

8.6 During the placing operation, precautions shall be taken to
prevent slippage of the cable sheath or jacket over the core.

8.7 The cable shall be snug agai nst the suspension strand

t hroughout the span. It shall be supported in a position directly
bel ow the strand i nsofar as possible, except where spiraling has
been specified. Were nore than one cable is placed on a strand,

t he cabl es shall be arranged as shown on the Construction Sheets
so that the cables are snug agai nst the suspension strand and

agai nst each ot her.

8.8 The lashing wire shall be term nated at each pole and the
cabl e shall be supported and protected at the suspension clanp in
accordance with the Construction Sheets.

8.9 At lashing wire termnating points, the tension placed in the
| ashing wire by the | ashing machi ne shall be maintained. No slack
in the lashing wire shall be permtted to run into the span.

8.10 When lashing wire is spliced in a span, the splice shall be
made by nmeans of a conpression type splicing sleeve. The

conpl eted splice shall be placed on the strand in such a position
that it shall not result in danage to the cable sheath or jacket.

8.11 \Where suspension strand attachnents such as suspensi on
strand cross-over, suspension strand pull-offs, etc., are
encountered in the span, a positive separation shall be provided
bet ween the suspension strand attachnent and the cable, and the
cabl e shall be supported and protected in accordance with the
Constructi on Sheets.
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8.12 At splices where the cable is not cut, no slack shall be
left in the cable. So that no slack can run into the span, the
| ashing wire shall be securely clanped to the strand until the
splice is conpleted, at which tine the lashing wire shall be
term nated in accordance with the Construction Sheets.

8.13 At cut splices in the cable, sufficient overlap shall be
provided to permt splicing wthout piecing out the conductors.

8.14 Spiraling of |ashed cable where specified shall be perforned
in accordance with the nethod shown on the Construction Guide
Drawi ng 250. Spiraling of the cable shall be performed within 48
hours of the tensioning operation.

8.15 Where the new cable is to be |lashed to existing strand and
cabl e(s), the preceding requirenments for placenent of |ashed cable
shal | al so be adhered to, except as nodified and/ or suppl enent ed
as follows:

8.15.1 The cable shall be lashed to the existing strand and
cable(s) so that it and the existing cable(s) shall be as snug
agai nst the existing strand as is practicable.

Note: |If the existing cable is spiraled, the spiraling shal

first be renmoved. The existing cable after unspiraling and the
new cabl e shall then be | ashed, w thout either being spiraled, to
the existing strand in the sanme | ashing operation.

8.15.2 The lashing wire shall be term nated on both sides of al
splices and devices in/on the existing cable where interference
with the |l ashing operation is encountered.

8.15.3 Cabl e spacers and cable straps, as required, shall be used
at all points of lashing wire termnation to maintain proper
separation and support for the new cable.

8.15.4 Spacers shall be added to the existing suspension clanp
nmounti ngs, where required, to maintain proper separation between
the cable and the surface of the pole.

8.15.5 Ready-access closures to be installed on the new cabl e(s)
shal | be equi pped with extension fittings so that they wll be
| ocat ed bel ow and separate fromthe existing cable.

8.16.6 The existing lashing wire, fittings and attachnents shal
be adjusted as necessary to maintain proper security of the new
cable and the existing cable, and to mai ntain adequate separations
and cl earances.
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9. CABLE SPLI CI NG AND TERM NALS

9.1 Splicing for copper cable and fiber optic cable shall be in
accordance with RUS Splicing Standard Bulletin 1753F-401 (PC 2).
9.2 Aerial cable term nals and ready-access cl osures equi pped
with filled term nal blocks shall be installed in accordance with
t he Construction Sheets and connected in accordance with the cable
schematic draw ngs furni shed by the Engineer. Splicing shall be
performed in accordance with RUS Splicing Standard Bulletin 1753F-
401 (PC-2).

10. CLEARI NG RI GHT- OF- VWAY

10.1 In clearing the right-of-way, trees shall be renoved or
trimed and underbrush cleared in accordance with the Construction
Sheets. Trees fronting the side of the right-of-way shall be
trimed symmetrically unless otherw se directed by the Engi neer.

10.2 Dead trees beyond the right-of-way, which would strike the
line in falling, shall be renoved.

10.3 Leaning trees beyond the right-of-way which would strike the
line in falling and which would require topping if not renoved,
may be renoved or topped at the option of the Contractor; however,
the Contractor shall trimand not renove shade, fruit, or
ornanental trees unless otherw se directed by the Engi neer.
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LI ST OF CONSTRUCTI ON DRAW NGS AND PLANS

Assenbly Unit Draw ngs

HR1
HR2

PE1-2, PE1-3, and PE1l-4
PE1-2G PEl-3G and PE1l-4G

PE2-2, PE2-3, and PE2-4
PE2-2G, PE2-3G and PE2-4G

PF1-3, PF1-5, and PF1-7
PF3-3, PF3-5, and PF3-7
PF5-3 and PF5-4

PF6- 3, PF6-4, and PF6-5

Ready- Access Encl osure, Lashed
Cabl e Straight Splice

Ready- Access Encl osure, Lashed
Cabl e Branch Splice

Down Quy
Down GQuy, G ound Connections

Over head Guy
Overhead Guy, G ound Connections

Expandi ng Anchor Assenbly
Screw Anchor Assenbly
Rock Anchor Assenbly
Swanp Anchor Assenbly

PML Pol e Lightning Protection Assenbly
PMR2 Pol e G ound Assenbly
PM2- 1 Auxi liary G ound Rod Assenbly
PM2A Ground Wre Assenbly
PMV4 Cabl e Extensi on Arm Assenbly (Short)
PMAA Cabl e Extension Arm Assenbly (Long)
PNVb Pol e Stepping Assenbly
PM6 and PWZ Pol e Key Assenblies
PMB and PMD Pol e Key Assenblies
PML2 Si dewal k Guy Arm Assenbly
PML4 Push Brace Accessories
PMb2 Pol e Marki ng

Construction Gui de Draw ngs
201 Suspensi on Strand Mounting
201-1 Sel f Supporting Filled Fiber Optic Cable Support
202 Suspensi on Strand Mounting (Pull Away from Pol e)
202-1 Suspension Strand Mounting (Pull Agai nst Pol e)
202-3 Sel f Supporting Filled Fiber Optic Cable Support,

Cor ner
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203 Suspension Strand Mounting (Corners)

203-1 Sel f Supporting Filled Fiber Optic Cable Support,
Cor ner

204 Suspensi on Strand Deadend

206 Branch Suspension Strand

207 Branch Suspension Strand

208 Suspension Strand Pull -O f

209-1 Suspensi on Strand Bondi ng

211 Fal se Deadend

212 Strand Layouts

214 Arrangenment Details of Cables at Pol e Supports

241 Lashed Cabl e Support at Pol e

242 Lashing Wre Term nations

243 Lashing Wre Term nations at Suspension Strand
Crossovers

250 Met hod of Spiraling Aerial Cable

250-1 Met hod of Spiraling Self Supporting Filled Fiber

Optic Cable (Figure 8 Design)

312-1 Aerial Plastic Cable, Details of Wre
Connections to Term nal bl ocks

360 Met hod of Restoring Insulation on
Support Menber of Self Supporting Filled
Fi ber Optic Cable (Figure 8 Design)

812 GQuy Hook, Details of Installation

815 Conductor Polarity (Tip and R ng) D agram
(Aerial Plant)

NOTE: On the Assenbly Unit or Guide Drawi ngs an asterisk (*) in
the I TEM colum indicates itens that are no longer listed in RUS
| P 344-2, "List of Materials Acceptable for Use on

Tel ecomruni cati ons Systens of RUS Borrowers."
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12 in. (305 mm) Max. —

Py

te— |40 in. (10168 mm) Maox. 4—{

Two turns of lashing wire
around strand

1 Ly

Py -
ny—nz
Notes:

©

L Drip Loaop

Select enclosure size for the main cable diameter from 0.4 to 3.0 in.
(10 to 76 mm) and install in accordance with the enclosure

manufacturer's instructions.

©

Lashed cable supports with the proper size cable spacers shall be used
te hold the cable parallel to the strand and clear of the hardware.

HR1
ITEMS MATERIALS NO. REQUIRED
er Enclosure, ready—access 1
*ny Spacers, cable As required
*nz Supports, lashed cable As required
*py Clamps, lashing wire, terminating As required

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES

LASHED CABLE — STRAIGHT SPLICE

READY—ACCESS ENCLOSURE

Scale:

NTS March 2001

HR1




Bulletin 1753F-152
Assembly Unit Drawing
Page 27

12 in. (305 mm) Max.

_l 40 in. (1016 mm) Max. 4—‘
|
T ny—nz

—— Drip Loop

Py

ny—nz

Notes:

@ Select enclosure size for the main cable diameter from 0.4 to 3.0 in.
(10 to 76 mm) and install in accordance with the enclosure

Py

~

manufacturer's instructions.

Lashed cable supports with the proper size cable spacers shall be
used to hold the cable parallel to the strand and clear of the

hardware.

Two turns of lashing
wire around strand

HR2
ITEMS MATERIALS NO. REQUIRED
er Enclosure, ready—access 1
*ny Spacers, cable As required
*nz Supports, lashed cable As required
*py Clamps, lashing wire, terminating As required

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
READY—ACCESS ENCLOSURE
LASHED CABLE — BRANCH SPLICE

Scale:

NTS

March 2001

HR2




Bulletin 1753F-152
Assembly unit drawing

Pouge 28
bk—j D
Notes: d
An equivalent guy terminating device
(mu) rated to develop the strength
of the appropriate gquy strand may
be used in lieu of the 3—bolt quy
clamps listed.
@Where 3—bolt guy clamps are used,
place 1 or 2 clamps depending on
stand size.
For BM sizes of gquy strand, omit 12 u@ond @
items bk and j and substitute a 5"
21/2" x 21/2" x 3/16”, 11/16”
hole curved washer, item d. N NN NN
UL
If a guy hook is used in lieu of a Elevation
thimbleye bolt refer to Guide -
Drawing 812 for installation details.

For converting English units to metric units PE1—?2 PE1—23 PE1—4
use 1 in. = 25.4 mm and 1 ft = 0.3048 m. Y TOM T6M
ITEMS MATERIALS NO. REQ'D|NO. REQ'D|[NO. REQ'D
d Washers, curved, 3" x 3” x 1/4”", 13/16” hole - - 1
d Washaers, curved, 2 1/2" x 2 1/2" x 3/16”, 11/16" hole 2 1 —

] Screws, lag, 1/2" x 4”7 - 2 2
u Clamps, guy, S—balt 2 2 4
y Strand, quy req d Igthlreq'd Igth{req’d Igth
ba Bolts, angle, thimbleye, 3/4" x req’d length - - 1
ba Bolts, angle, thimbleye, 5/8” x req'd length 1 1 -
bk Plates, lift, curved, 7 x 2 1/2" x 5/16” - - 1
bk Plates, lift, curved, 7° x 2 1/2" x 1/4" — 1 —
*dz Clips, quy 2 2 2
RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
DOWN GUY
Scale: NTS March 2001
PE1—2, -3, —4
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d
J ~nq(®
d
me —Staple
ng > me here anly
Staple Plan .
Notes:
An equivalent guy terminating device (mu) rated
to develop the strength of the appropriate guy
strand may be used in lieu of the 3—bolt guy
clamps listed.
@ Where 3—bolt guy clomps are used, place 1 or
Z clamps depending on strand size.
On jint use poles where no vertical pole
@ ground wire is present, leave enough length of — Ground
#6 AWG copper ground wire (item ng) coiled Wire
and taped to enable it te be extended up the
pele and connected to a multigreunded neutral
by a representative of the power company. u @c]nd @
For 6M sizes of guy strand, omit items bk and 5"}
j and substitute a 2 1/2" x 2 1/2" x 3/16",
11/16" hole curved washer, item d. N N NN INI N NS SN N
Ve
If @ quy hook is used in lieu of a thimbleye N\\%\\‘//\\\?{\\\‘//{\\\‘//{\\\%\{{\\\//{\ {\\\//{\\\//{\\\/‘
bolt refer to Guide Drawing 812 for installation Elevation ’
details. —_—
For converting English units to metric units
use 1 in. = 25.4 mm and 1 ft = 0.3048 m. PE1—2G PE1—3G PE1—4G
6M 10M 16M
ITEMS MATERIALS NO. REQ'D|NO. REQ'D|NQ. REQD
d Washers, curved, 3" x 3" x 1/4", 13/16" hole - - 1
d Washers, curved, 2 1/27 x 2 1/2" x 3/16", 11/16" hole 2 1 —
] Screws, lag, 1/2" x 4” - 2 2
u Clamps, guy. 3—bolt 2 2 4
Strand, guy req d Igthlreq’d Igth{req’d Igth
ba Bolts, angle, thimbleye, 3/4" x req’d length - — 1
ba Bolts, angle, thimbleye, 5/8" x req'd length 1 1 -
bk Plates, lift, curved, 7" x 2 1/2" x 5/18” - - 1
bk Plates, lift, curved, 7" x 2 1/2” x 1/4” - 1 -
*dz Clips, guy 2 2 2
me Connector, grounding 2 2 2
*nq Wire, ground, bare #6 AWG copper req%jlgthreq%jlgthreq?jIgth

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
DOWN GUY, GROUND CONNECTIONS

Scale:

NTS

March 2001

PE1-26,

—3G, —4G




@ Where 3—bolt guy clamps are
used, place 1 or 2 clamps
depending on strand size.

Size

governed by size of
thimbleye bolt used for
down guy.

If a guy hook is used in

lieu of a thimbleye boalt
refer to Guide Drawing 812 |

An equivalent %
device (mu) ra
the strength of the appropriate
guy strand may be used in

lieu of 3—bolt guy clamps
listed.

uy terminating
ed to develo
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down guy unit)
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" pn
dz
qb@

}
|

:

. : . AEANANTS N A AN AN OSSN AN >
for installation details. // &Q&g<@@\%m&&%&g<@
@ For converting English units
to metric units use
L s dnmand PE2-2 | PE2-3 | PE2—4
&M 10M 16M
ITEMS MATERIALS NO. REQ'D [NO. REQ'D|NO. REQD
ab Nuts, thimbleye 1 1 1
ao Bolts, thimbleye, 3/4" x reqg'd Igth. - - 1
ao Bolts, thimbleye, 5/8" x req'd Igth. 1 1 -
d Washers, curved, 3" x 3" x 1/4”, 13/16" hole — — 2
d Washers, curved, 2 1/2" x 2 1/2" x 3/16", 11/16" hola > 2 —
*dz Clips, quy 2 2 2
u Clamps, guy, 3—bolt 2 2 4
Strand, guy req’'d Igth | reg'd Igth [ reg’d Igth

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES

AQVERHEAD GUY

Scale:

NTS

Marc

h 2001

PE2-2,

—3, —4
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"pn
!
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|
|
[
I
— me
|
I
Staple :
\ \ Staple here only — |
Plan of Pole "A” Curved washer (furnished CJS/,1I
Notes: part of down guy unit) !
|
An equivalent guy terminating \ . / '
@ device (mu) rated to develo Y Ground Wire :
the strength of the appropriate |
guy strand may be used in !
lieu of 3—bolt guy clamps dz |
listed. s [ L
AR
Where 3—bolt quy clamps are used, place "\\/\/\/\/\,
" dependin : ovgtin  RRRRIR

1 or 2 clamps depending on strand size.

On joint use poles where no vertical pole ground wire is present, leave enough length
of #6 AWG copper ground wire (Item nq) coiled and taped to enable it to be extended
up the pole and connected to a multigrounded neutral by a representative of

the power campany.

Size of thimbleye nut is governed by size of thimbleye bolt used for down guy.

If o guy hook is used in lieu of a thimbleye bolt refer to Guide Drawing 812 for

installation details.

For converting English units to metric units PE2—2G PE2—3C PEZ2—4G
use 1 in. = 254 mm and 1 ft = 0.3048 m. 6M 10M 16M
ITEMS MATERIALS NO. REQ'D [NO. REQ'D [NO. REQD

ab Nuts, thimbleye 1 1 1
ao Bolts, thimbleye, 3/4" x reg'd Igth. - - 1
ao Bolts, thimbleye, 5/8" x req’d Igth. 1 1 -
d Washers, curved, 3" x 3" x 1/47, 13/16” hole - - 2
d Washers, curvad, 2 1/2" x 2 1/2" x 3/16", 11/16" hola 2 P —
*dz Clips, guy 2 2 2
u Clamps, guy, 3—bolt 2 2 4
y Strand, quy req’d Igth | reg’d Igth [ req’d Igth
me Connectors, grounding 2 2 2
*nq Wires, ground, bare #6 AWG copper req’d Igth | req'd Igth [ reg’d Igth

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
OVERHEAD GUY, GROUND CONNECTIONS

Scale:

NTS

March 2001

PEZ2-2G, —-3G, —4G
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Maximum after strain is opplied.@

>N > \
{<\\é\ NN U \<\\\{<\\\{<\\{/\\\{<\\{\\

Notes:

@ Size of hole shall be governed by the diameter of the unexpanded anchor.
@ Expand the blades into undisturbed earth.

@ Eye of ancher rod shall not be below surface of ground.

For converting English units to metric PF1—3 PF1-5 PF1—7
units use 1 in. = 25.4 mm, 6,000 Ibf | 10,000 Ibf | 16,000 Ibf
1 ft = 0.3048 m. and 1 Ibf = 4.448 N. Holding Power|Holding Power|Holding Power
ITEMS MATERIALS NO. REQ'D [NO. REQ'D |NO. REQD
X Rod, anchor, thimbleye type, 5/8" x 7'0" 1 — -
X Rod, anchor, thimbleye type, 3/4” x 80" - 1 -
X Rod, anchar, thimbleye type, 1° x 10'0" - — 1
z Anchor, expanding 1 1 1

RURAL TELECOMMUNICATICNS CONSTRUCTION FRACTICES
EXPANDING ANCHOR ASSEMBLY

Scale: NTS March 2001
PF1—-3, =5, =7
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Turning Bar

/

Down Force

Installing Angle (
/ with guy inclinati

Note:

For converting English units to metric units use 1 in. = 25.4 mm
and 1 Ibf = 4.448 N.

T Installin g Torque

coincident
on)

PF3-3 | PF3-5

PF3—7

6,000 Ibf 10,000 Ibf

Holding Power|Holding Power|Holding Power

16,000 Ibf

ITEMS MATERIALS NO. REQD |NO. REQ’'D |NO. REQ'D
z Anchor, screw — 8" (203 mm) helix dia. 1 - -
z Anchor, screw — 10" {254 mm) helix dia. — 1 —
z Anchor, screw — 127 (305 mm) helix dia. - — 1
RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SCREW ANCHOR ASSEMBLY
Scale:  NTS March 2001
PF3-3, —3, =7
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N\

\\> ,

,/K

N
K
K

X
N
N

74

XL

74

X
4\1

AN
N
N
K

>
5
LK

\\/\

N
%
N

K
K

“Variable

R

N

Note:

Assembly PF5—3

L Saolid Rack

Direction

of quy
strain

T~ Solid Rock

Assembly PF5—4

For converting English units to metric units

PF5—3 PF5—4

use 1 in. = 25.4 mm and 1 Ibf = 4.448 N.
16,000 Ibf 12,000 Ibf
Holding Power Holding Power
ITEMS MATERIALS NO. REQ'D NO. REQ'D
z Anchor, rock, expanding 1 —
z Anchor, rock, split wedge type - 1
*om Thimble, guy _ 1

RURAL TELECOMMUNICATICNS CONSTRUCTION FRACTICES

ROCK ANCGHOR ASSEMBLY

Scale:

NTS March 2001

PF5-3, —4
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Maximum after strain - @
is applied (1)
\
J— J— J— \\.
S _ _—=—— Swamp or sand
N N N . \ N
R Sl /L S Pipe coupling when
AN < N . ISR required
NIRRT SN
NI SOOI
SN SIS S
b RO //\\///\///\///\\// IR ~a———— Firm Soil
p > \//>\\ Y </>\//,/>x//\.\//,\/>x// SASN
T N
LKL K "
SIOHZASS 5'0
NISARA
EAVASANAN NN
\‘ z
Notes:
@ Eve of anchor rod shall not be below surface of ground.
@ Anchor nut is furnished with anchor by manufacturer.
@ For converting English units to metric units use 1 in. = 25.4 mm,
1T ft = 0.3048 m, and
1 lbf = 4.448 N. PF6—3 PF6—4 PF6-5
6,000 Ibf 8,000 Ibf 10,000 Ibf
Holding Power | Holding Power | Holding Power
ITEMS MATERIALS NO. REQUIRED [ NO. REQUIRED [ NO. REQUIRED
z Anchor, swamp, 10" 1 - -
z Anchor, swamp, 12" — 1 -
z Anchor, swamp, 15" - - 1
- Pipe, galvanized, 1 1/2", dia.|length as reg'd - -
- Pipe, galvanized, 2" dia. - length as reg'd|length as req’d
KURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SWAMF ANCHOR ASSEMBLY
Scale: NTS March 2001
PF6—3, —4, —5
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Hr
-

o

nq

al

r Ground Level

I
///\i//\\\\\\//\\%&\\/\
%A\

7R

Leave a sufficient length of wire at the battom of the pole to form
a "butt” ground.

Staples on ground wire should be about 18 in. (457 mm) apart.

Ground wire should clear all hardware by 2 in. (51 mm) minimum
and be stapled to maintain this position.

@

ITEMS MATERIALS NO. REQ'D
*nq Wire, ground, bare, #6 AWG copper as required
*ql Staples, ground wire as required

RURAL TELECOMMUNICATIONS CONSTRUCTION FRACTICES
POLE LIGHTNING PROTECTION ASSEMBLY

Scale: NTS

March 2001

PM1
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6 in. (152 mm) Min. ng

6 in. (152 mm) Min.

Notes:

Ground wire should clear all hardware by 2 in. (51 mm) minimum and
be stapled to maintain this position.

@ Staples on ground wire should be about 18 in. (457 mm) apart.

ITEMS MATERIALS NO. REQ'D
ai Rod, ground, 1/2 in. x 5 ft (13 mm x 1.5 m) 1
aj Clamp, ground rod 1
*nq Wire, ground, bare, #6 AWG copper as required
*al Staples, ground wire us required

RURAL TELECOMMUNICATIONS CONSTRUCTION FRACTICES
POLE GROUND ASSEMBLY

Scale: NTS March 2001
PM2
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& in. Min.

Notes:

Connector may be ommitted if pole ground wire is extended to last

ottt I |

Ground Level ng
_l rﬁ in. Min. T

ground rod.
@ For converting English units to metric units use 1 in. = 23.4 mm and
1 ft = 0.3048 m.
ITEMS MATERIALS NO. REQ'D
ai Rod, ground, 5/8 in. x 8 ft (18 mm x 2.4 m) 1
aj Clamps, ground rod 1
*nq Wire, ground, bare, #6 AWG copper as required
me Connector, grounding, compression type 1

AUXILIARY GRGUND

RURAL TELECOMMUNICATIONS CONSTRUCTION FRACTICES

ROD ASSEMBLY

Scale: NTS

March 2001

PM2-1
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- nq

[*]

CCE

=
Wm A
\me®

Notes:

@ Ground wire (item ng) shall be connected to the _
vertical pole ground wire of the multigrounded
power system neutral or to the pole ground assembly
(PM2 unit). If a multigrounded power system
neutral is present on the pole but there is
no vertical pole ground wire, a sufficient
length of bare #6 AWG copper wire (item ng)
shall be left coiled and taped to permit it
to be extended up the pcle and connected f
to the multigrounded neutral by « 9
representative of the power company.

@ Carefully remove the insulation from the support
wire or the strand to permit connection of the ground
wire to the support wire or the strand by means of a
grounding connector (item me). Where the insulation
is required to be restored, refer to Guide Drawing 360

for restoration details.

Pole Ground Wire

®

)

/ - me@

Pole Ground Wire

/ — me@

Pole Ground Wire

ITEMS MATERIALS NO. REQ'D
me Connectors, grounding 2

*nq Wire, ground, bare, #6 AWG copper as required
*ql Staples, ground wire as required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
GROUND WIRE ASSEMBLY

Scale: NTS

March 2001

PM2A




Bulletin 1753F-152
Assembly Unit Drawing
Page 40

)_, 8 1/2" Adjustment

<\Woshers should be

‘ added or removed
- das necessary to

adjust to fit pole
Plan
Extension from pole

center

VA

Note:

j For converting English units to
metric units use 1 in. = 254 mm.

Elevation

ITEMS

MATERIALS NO. REQD

Cable, extension arms, short 1

Bolts, machine, 5/8” x required length 2

Clamps, cable, suspension 1

Screws, lag, 1/2” x 4° 1

Washers, flat, 2 1/4" x 2 1/4", 11/16" hole 1

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
CABLE EXTENSION ARM ASSEMBLY (SHQRT)

Scale: NTS March 2001
PM4
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—| Washers should be

44 1 /2"
/ —| added or removed
Plan as necessary to
Extension from pole adjust to fit pole
center
nc
/ / o
& A &
T
Y
mz
_____ Note:
For converting English units to
) metric units use 1 in. = 25.4 mm.
J
Elevation
ITEMS MATERIALS NO. REQ'D
*ne Cable, extension arms, long 1
c Bolts, machine, 5/8” x required length 2
mz Clamps, cable, suspension 1
J Screws, lag, 1/2” x 4° 2
d Washers, flat, 2 1/4" x 2 1/4", 11/16" hole 1

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
CABLE EXTENSION ARM ASSEMBLY (LONG)

Scale: NTS

March 2001

PM4A
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Pole lllustrated is 25 ft Pole Set 5 ft in sail

with the Point of Attachment 13 in. from

the Top of the Pole. —l Terminal or

& in. / Enclosure

Notes: ITQ'—;-,!

S R - .

@ Not more than 36 in. and not less 30 in.
than 18 in.

MX —
Place step 1/2 the distance .
. n.
between steps in Note 1.
— - _F

(3) The first pole plate below the 8 ft 18 in.
set of steps is to be placed on the —
same side of the pole as the first
step above the 8 ft set. 18 in.

-

When double steps occur at o point _
where the pole is less than 8 in. in 18 in.
diameter, place one of the steps (-
about 1 in. below the opposite step.

@ Steps should be located in line with @ @
the lead unless otherwise specified
by the Engineer. - et T ,

3/8 in. lead holes about 2 in. deep 7 £t
shall be bored in all species of
poles to accomodate the lag }]
screws used in mounting detachable
step plates.

@ For converting English units to E[ 4 ft &
metric units use 1 in. = 25.4 mm ,
and 1 ft = D.3048 m. pw (Nail also

required)
2 ft
‘@
ITEMS MATERIALS NO. REQ'D
*mx Steps, steel pole, 5/8 in. x 10 in. as required
*pw Steps, detachable pole (pole plate and lag screw only) 3
- Nails, #20d galvanized 2
RURAL TELECOMMUNICATICONS CONSTRUCTION FPRACTICES
POLE STEPFING ASSEMBLY
Scale: NTS March 2001
PMS
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Notes:

@ Wood pole key should be placed 6 in. below the level of the ground.

@ For converting English units to metric units use 1 in. = 25.4 mm and

1 it = 0.3048 m.

Wood Pole Key

'

N

NS

PM6 PM7

ITEMS MATERIALS NO. REQ'D|NO. REQD
¢ Bolts, machine, 5/8" x required length 1 2
d Washers, 2 1/4" x 2 1/& x 3/16", 11/16" hole 2 4
- Key, pole, wood, treated, 3 x 12" x 3 Q" 1 2

RURAL TELECOMMUNICATIONS CONSTRUCTION FRACTICES

POLE KEY ASSEMBLIES

Scale:

NTS

March 2001

FM6, PM7
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N ® o
// G 7
P >
\¢
7 >
\
AP L g %
X
o> A N
7z
N Wood Paole Key § %
N
—d
1)‘ '}
N
N
L nd \\
nd / 7
\ ® *
\/ \/ PMS
w pug (D M —
Notes:
@ Metal pcle key shown in expanded position.
@ Wood pole key should be placed 6 in. below the level of the ground.
@ For converting English units to metric units use
1in. = 25,4 mm and 1 ft = 0.3048 m.
M8 PM9
ITEMS MATERIALS NO. REQ'D|NO. REQ'D
c Bolts, machine, 5/8" x required length 1 2
d Washers, 2 1/4" x 2 1/4" x 3/167, 11/16” hole 2 4
— Key, pole, wood, treated, 3" x 12° x 3 Q7 1 2
*nd Key, pole, metal 1 1
RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
POLE KEY ASSEMBLIES
Scale:  NTS March 2001
PM8, PM9
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Note:

Where two guys are specified, the points of attachment of the two guy
strands to the pole shall be separated by a minimum distance of 12 in.

(305 mm) and the cable support clamp shall be placed on the thimbleye

PE Unit —=

] & to 9 ft

]

] (2.4 to 2.7 m)
]

Sidewalk ————

r——-—

balt for the lower guy.

_—d

ITEMS

MATERIALS

NO. REQ'D

*gf

Fittings, sidewalk gquy arm

2

Screws, lag, 1/2 in. x 3 in. (13 mm x 76 mm)

as required

Pipe, galvanized steel, 2 in. (51 mm) ID, unthreaded, length as specified 1

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
SIDEWALK GUY ARM ASSEMABLY

Scale:

NTS

March 2001

PM12
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c—d j c—d
o
A1
| Thr—————
\ s
" ~
=
Brace L
Pole
Height
Lead —== { Grade
7 ‘ —==z====dh
//// * !

= Pogle

I

/
/ |
VAN O
!/ |
/ I
[
|

r +
T\ I___k
Rock or treated plank foating

Notes:

Do not cut pole. Notch and frame brace to fit.
Brace shall be of same class as pole and is
considered to be a pole unit.

@ Lead to height ratio not to be less than 1/3

@ A prefabricated metal push brace bracket, item gb, installed in accordance with
the moanufacturer’s recommendations may be used in lieu of the method shown.
Depth to be determined by Engineer.

For converting English units to metric units use 1 in. = 25.4 mm and
1 ft = 0.3048 m.

Brace

ITEMS MATERIALS NO. REQ'D
c Bolts, machine, 5/8" x required length 2
d Washers, 2 1/4" x 2 1/4” x 3/16", 11 /16" hole 4

*nd Key, metal, pole 1

- Plank, treated, 3" x 12 x 3" 0” 1

*gb Bracket, push brace See note &)

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
PUSH BRACE ACCESSORIES

Scale: NTS March 2001

PM14
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w/ﬁ Main Cable Route Letter

1% ¢

11/2 in. (38 mm)

5

5% —9#(15m-27m [

to ground / l
Lateral Cable /I V

Route Letter

—— Pole Number

Notes:

@ All numbers and letters shall be installed so that they will face the road.

@ Where other pole numbering schemes are used, the Engineer shall revise

the above labeling.

11/2 in. (38 mm)

ITEM MATERIAL

NO. REQ'D

az

Numbers, pole, 1 1/2 in. (38 mm) high

as required

POLE MARKING

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES

Scale: NTS

March 2001

PM52




Bulletin 1753F-152

Construction Guide Drawing

Puage 48
oM Assembly
c—d
| r |
/Plon
| |
mz
I‘ |
ZZzz7z77 HE@zm LI i D
[ 1:—&'7” [
pX ‘
| |=—Elevation Side Elevation ——\L
N—
T0M and 16M Assembly
‘ — c—d
|
Plan
| \ |
‘ J — (e
|
mz
nb —y= &
/| |
i o | [ e avarers I 5
| [
| S
| —=—— Elevation |
Side Elevation ——==
Notes: \_/L/
@ Use for tangent to 13 degrees construction.
@ For converting English units te metric units
use 1 in. = 25.4 mm. oM 10M | 16M
ITEMS MATERIALS B0 | Ao | DD
¢ Bolts, machine, 5/8” x required length 1 1 1
d Washers, curved, 2 1/2° x 2 1/2" x 3/16”, 11/16" hole| 2 2 2
] Screws, lag, 1/2" x 4" - 1 1
pX Nuts, reqular square, 5/8" 1 1 1
mz Clamps, cable, suspension 1 1 1
nb Straps, suspension clamp, reinforcement - 1 1
RURAL TELECOMMUNICATION CONSTRUCTION FPRACTICES
SUSPENSION STRAND MOUNTING
Scale: NTS March 2001
201
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ek

[+ o 4 | B

wr
c—d
oc—¢

pX

Use for corners from O to 20 degrees.

slitting web.

For converting English units to metric units use 1 in. = 25.4 mm.

@ Place cable in clamp without removing support wire insulation or

ITEMS MATERIALS NO. REQ'D
oC—C Cable, filled, fiber optic, self—supporting (figure 8 design) as required
*wr Clamp, support, self—supporting, cable 1

c Bolt, machine, 5/8" x required length 1

d Washers, 2 1/4" x 2 1/4” x 3/16", 11/16" hole 2

pX Nut, square 1

ek Locknut, 5/8" 1

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
SELF—=SUPPORTING FILLED FIBER OPTIC CABLE SUPPORT

Scale: NTS March 2001
2071-1
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N

1l

-—]—-

Elevation |

-

Notes:
@ Use for corners from 15 to B0 degrees.

See quy assembly drawings for quying,

{

(reinforcing strap

should be

when 6M strand is

used.)

px (Size of nut is
governed by size
of thimbleye bolt
used for guy.)

omitted

materials. Y TOM oM
ITEMS MATERIALS NO. REQ'D [NO. REQ’'D |NO. REQ'D
j Screws, lag, 1/2 In x 4 In. (13 mm x 102 mm) — 1 1
pX Nuts, reqular square 1 1 1
mz Clamps, corner suspension 1 1 1
nb Straps, suspension clamp, reinforcement — 1 1

RURAL TELECOMMUNICATIONS CONSTRUCTION FRACTICES
SUSPENSICN STRAND MOUNTING

(PULL AWAY FROM PQOLE)

Scale:

NTS

March 2001

202
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Plan
/— c—d
pPX 7 mz
LElevation < guy
|
_}_ Reinforcing strap should be
|T_| /_ omitted when 6M strand is
nb—j [ *] used.
==
.uL|_|u.
10 in. [ r Position of guy
-y J( 1
: Notes:
\_L/ @ Use for corners from 15 to 80
degrees.
@ For converting English units to
metric units use 1 in. = 25.4 mm.
6M | 10M | 168M
ITEMS MATERIALS RE@D | REG'D | REYD
c Bolts, machine, 5/8” x required length 1 1 -
d Washers, curved, 2 1/2° x 2 1/2" x 3/16”, 11/16" hole| 1 1 -
PX Nuts, regular square, 5/8" 1 1 —
] Screws, lag, 1/2" x 4" - 1 1
nb Straps, suspension clamp, reinforcement — 1 1
mz Clamps, carner suspension 1 1 1
Bolts, machine, 3/4” x required length - - 1
Washers, curved, 3 x 3 x 1/4”, 13/16" hole — — 2
pX Nuts, regular square, 3/4” - - 1
RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES

SUSPENSICN STRAND MOUNTING
(PULL AGAINST POLE)

Scale: NTS March 2001

202-1
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Notes:

@

AR

Use for corners from 20
to 60 degrees.

For converting English units
to metric units use

1 in. = 25.4 mm.

ITEMS MATERIALS NO. REQD
oc—c Cable, filled, fiber optic, self—supporting (figure 8 design) as required
*wl Support, double deadend 1

*mu Sleeves, splicing (deadending, preformed or automatic type) 2

*ny Spacers, cable 2

*n 7z Supports, lashed cable 2

d Washers, 2 1/4”° x 2 1/4" x 3/16”, 11/16" hole 1

< Bolts, machine, 5/8” x required length 1

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SELF—SUPPORTING FILLED FIBER OPTIC CABLE SUPPORT, CORNER

Scale: NTS March 2001

202-3
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Notes:

@ Use for corners from
60 to 90 degrees.

An equivalent terminating
device (mu) rated to
provide the strength of
the appropriate suspension
strand may be used in
lieu of 3—bolt quy clamps
listed.

A
7772772777777 77777777
(o]

Square nut under eye nut
may be omitted when
length of bolt thread
extending beyond pale is
short enough to permit
turning eye nut down to
curved washer without
interfering with the

placing of strand.

l— 4 in. (102 mm) @

Refer 1o guy assembly

drawings PE1-2, =3, —4;

t@—— 3 in. (76 mm)

s =

dz

PE1—-2G, —3G, —4G; 50 f«— 4 in. (102 mm)
PE2—2, —3, —4; and ‘
PE2—-2G, —3G, —4G for ? Vel
i . Gl
for guying materials. e e
@Size of thimbleye nut is \_’L/Elevotion
governed by size of thimbleye
bolt used for guys.
oM 10M 16M
ITEMS MATERIALS NO. REQ'D [NO. REQ'D |NO. REQD
u Clamps, guy, 3—bolt 1 1 2
ab Nuts, thimbleye 1 1 1
*d 2 Clips, quy 1 1 1
me Connectors, grounding 2 2 2
*al Staples, ground wire as reqd | os req'd | as reg'd
*nq Wire, ground, bare, #6 AWG copper as req'd | os reqd | as req'd

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SUSPENSION STRAND MOUNTING (CORNERS)

NTS

March 2001
203

Scale:
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—  OC—C

Notes:

@ Use for corners from 60 to 90 degrees.

@Size of thimbleye nut is governed by size of thimbleye baolt used faor guy.

ITEMS MATERIALS NO. REQ'D
oc—C Cable, filled, fiber optic, self—supporting (figure 8 design) as required
*mu Sleeves, splicing (deadending, preformed or automatic type) 2
*ny Spacers, cable 2
*nz Supports, lashed cable 2
wg Guard, plastic, cable 1
*nq Wire, ground, bare, #6 AWG copper as required
me Connectors, grounding 2
ah Nuts, thimbleye 2
*ql Staples, ground wire as required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
SELF—SUPPORTING FILLED FIBER OPTIC CABLE SUPPORT, CORNER

Scale: NTS March 2001
2031
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ab(2)and (4)—

N

Notes: !
@ An equivalent terminating

device (mu) rated to
pravide the strength of
the appropriate suspension |
strand may be used in
lieu of 3—bolt guy clamps

listed, | quy(®)

@ Square nut under eye nut may be omitted
when length of bolt threod extending beyond
pole is short enough to permit turning eye
nut down to curved washer without |
interfering with the placing of the strand.

|

@ Refer to guy assembly drawings
PE1—2, —3, —4; PE1—2G, —3G, —4G;
PE2—2, -3, —4; and PE2-2G, —3G, —4G !

for guying materials. \/_\|/\/

Size of thimbleye nut is governed by
the size of the thimbleye bolt used
for the guys.

For converting English units to

metric units use 1 in. = 25.4 mm.
oM 10M 16M
ITEMS MATERIALS NO. REQ'D [NO. REQ'D|NO. REQD
u Clamps, gquy, 3—bolt 1 1 2
ab Nuts, thimbleye 1 1 1
*dz Clips, quy 1 1 1

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
SUSPENSION STRAND DEADEND

Scale: NTS March 2001
204
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Notes:

@ An equivalent terminating

device (mu) rated to
provide the strength of
the appropriate suspension
strand may be used in
lieu of 3—bolt guy clamps
listed.

Refer to guy assembly
drawings PE1-2, —3, —4;
PE1—-2G, —3G, —4G;
PE2—-2, -3, —4; and
PE2—-2G, —3G, —4G for
guying materials.

oo
7777777777777 77777777
oo

@ Size of thimbleye nut is

Plan

uw

governed by the size of the Elevation
thimmbleye bolt used for the gquys.
For converting English units to
metric units use 1 in. = 25.4 mm.
oM 10M 16M
ITEMS MATERIALS NO. REQD |NO. REQ’'D |NO. REQ'D
u Clamps, guy, 3—bolt 1 1 2
ab Nuts, thimbleye 1 1 1
*dz Clips, quy 1 1 1
mz Clamps, suspension, caorner 1 1 1

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES

BRANCH SUSPENSION STRAND

Scale: NTS

March 2001

206
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Guy

Notes:

An equivalent terminating
device (mu) rated to
provide the strength of
the appropriate suspension
strand may be used in
lieu of S—bolt guy clamps
listed.

Refer to guy assembly drawings
PE1-2, -3, —4; PE1-2G, —3G,
PE2-2,
—4G for quying materials.

Size of the thimbleye nut
is governed by the size of
the thimbleye bolt used
for the guys.

Square nut under eye nut may

-3, —4; and PE2-2G, —-3G,

Plan

—4G;

4 1n. (102 mm)

1
|
| T2 | B ey I
|

uw

be omitted when length of boit Elevation
thread extending beyond poale is
short enough to permit turning
eye nut down to curved washer
without interfering with the
placing of strand.
cM 10M 16M
ITEMS MATERIALS NO. REQD |NO. REQ’'D |NO. REQ'D
u Clamps, guy, 3—bolt 1 1 2
ab Nuts, thimbleye 1 1
*dz Clips, quy 1 1 1
mz Clamps, suspension, caorner 1 1 1

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
BRANCH SUSPENSION STRAND

Scale: NTS March 2001
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T
()/u@

il
— O

dz ——H

Plan

Notes:

Assembly unit designations refer to this strand.

An equivalent terminating device (mu) rated to provide the strength of
the appropriate suspension strand may be used in lieu of 3—bolt guy
clamps listed.

© O

6M | 10M | 16M

ITEMS MATERIALS N&sio | Mo | A5
mz Clamps, carner suspension 1 1 1
u Clamps, quy, 3—bolt 1 1 2
*dz Clips, guy - - 1
ao Bolts, thimbleye, 3/4 in. (19 mm) diameter - - 1
ao Bolts, thimbleye, 5/8 in. (16 mm) diameter 1 1 -
PX Nuts, reqular square, 5/8 in. (16 mm) 1 1 -
pX Nuts, reqular square, 3/4 in. (19 mm) - - 1

RURAL TELECOMMUNICATIONS CONSTRUCTION FRACTICES
SUSPENSION STRAND PULL—-OFF

Scale: NTS March 2001
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4 in. (102 mm)

nq

R
al
me
e [ 9]

W [ b

74@1

Naotes:

On pole lines carrying two strand—mounted cable leads and paralleling
each ather, the suspension strands shall be bonded at each end of the
joint section and at approximately 1/4—mile (402 m) intervals as directed

by the Engineer.

Where two cable leads cross each other at a pole, the two strands shall

be bhonded as shown.

ITEMS MATERIALS NO. REQ'D
me Connectors, grounding 2

*nq Wire, ground, bare, #6 AWG copper as required
*ql Staples, ground wire as required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES

SUSPENSION STRAND BONDING

Scale:

NTS March 2001

209-1
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L

Elevation

? /IK ab
|
| i

Guy assembly

Notes:

An equivalent terminating device {mu) rated to pravide the strength of the
appropriate suspension strand may be used in lieu of 3—bolt guy clamps listed.

4]
I L
\-/J\/ Suspension strand

False deadend tail

CIE EIEE

Lo

@ For converting English units to metric units use 1 in. = 25.4 mm.

dz

6M | 10M | 16M

ITEMS MATERIALS REG'D|RED'D | REG'D
u Clamps, guy, 3—bolt 2 2 2
y Strand, as required 6M | 10M | 16M
ab Nuts, thimbleye, for 5/8 in. (16 mm) bolt 1 1 -
ab Nuts, thimbleye, for 3/4 in. (19 mm) bolt - - 1
*dz Clips, guy 2 2 2

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES

FALSE DEADEND

Scale:

NTS

March 2001
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— Strand

24_3 l’ Pole

Direction E

of cable

Strand

Pole
209-1

Direction
of cable

Curb line

204

Note: Circled portion with number refers

to Guide Drawings which illustrates

the particular assembly.

\%J Pole —l
Strand RN a A

Curb line

Direction ;

of cable

Pale
Guy 203 1

Curb line —
Strand ——= Direction
of cable

Slack span

211
/

208

Direction Strand
of cable

RURAL TELECOMMUNICATICNS CONSTRUCTION FRACTICES

STRAND LAYQUTS

Scale: NTS March 2001
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PY

Two turns of

lashing wire .
around strand ’-712 . N

]
=
N

i

R ny—nz(7)
Cable spacer ny—nz
and lashed

cable support

0
[e]
0

— ]

s

=

I

——y
|1
—1 |

1

1/4 in. cable
spacer and
lashed cable
support

Notes:

@ Install cokle spacers and lashed cable supports as needed to hold cable in position.

@ Flace split cable guard around cable at peint of contact with suspension clamp to prevent
abrasion of cable. Secure split cable guard to cable by means of 3 full layers of vinyl tape.

@ For converting English units te metric units 1 in. = 25.4 mm.

ITEMS MATERIALS

*py Clamps, terminating, lashing wire
*ny Spacers, cable, 1/4"

Xz Supports, lashed cable

wg Guards, cable, split

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
ARRANGEMENT DETAILS OF CABLES AT
POLE SUPPORTS

Scale: NTS March 2001
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ny—nz

12 in. Maix.

7 JX 77725777 77X ez
| WA WA WA RV K.

Two turns of lashing
wire around strand

in. Max.

YR TR 77 OR 77727
0 O A A N

————
No Splice at Pole

6" Max.
4” Max.

ny—nz

Two turns of lashing
wire around strand

Two turns of
lashing wire around
strand

ny—nz

R 27X 7777 R 772K

Jzizeznanznz &

Center of splice to pale
center line not to exceed
48 inches if supported in
this manner. Otherwise
treat as a midspan splice.

Nate: (1)

For converting English
units to metric units use

Note: (2)

Splice at Pole

4" Max.

__q—l‘I—— 6" Max.

This method is
suitable for tangent
construction or at
corners where pull
is away from pole.

Note:

1 in. = 25.4 mm.
ITEMS MATERIALS NO. REQ'D
*ny Spacers, cable 2
*nz Supports, lashed cable 2
*py Clamps, terminating, lashing wire 2
wg Guard, cable, plustic 1

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
LASHED CABLE SUPPQORT AT POLE

Scale:

NTS

March 2001
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Two turns of lashing
wire around strand

111111

Underground Cable Riser or Branch Cable

Two turns of lashing
wire around strand

‘_ i
6” Max. i
4" Max. 10 4—{ ’-7

— Branch Cable

To main Cable Splice —

Notes: \,\Lx/

@ For converting English units to metric units use 1 in.

This method of terminating lashing wire should be used at deadend
junction of aerial cable and underground riser, and |

and main cable.

= 25.4 mm.

unction of branch

ITEMS MATERIALS NO. REQ'D
*ny Spacers, cable as required
*n 7 Supports, lashed cable as required
*py Clamps, terminating, lashing wire 1

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
LASHING WIRE TERMINATIONS

Scale: NTS

March 2001

242




Bulletin 1753F-152
Construction Guide Drawing

Puage 65
S
R ny—nz
‘\“\‘\‘\: / y
Branch Cable 3 Py
12 in. Max.
ny—nz py
ny—nmnz
Py /
VRYAANANAV AV Ay ELNL
PY
Main Cable

ny—nz

Branch Cable

Notes:

O

The radius of bend shall not be less than 10 times the outside diameter
for copper cables. THe radius of bend shall not be less than 20 times
the outside diameter for fiber optic cables.

@ For converting English units to metric units use 1 in. = 25.4 mm.

ITEMS MATERIALS NO. REQUIRED
*ny Spacers, cable 5

*nz Supports, lashed cable 5

*py Clamps, terminating, lashing wire 4

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
LASHING WIRE TERMINATIONS AT
SUSPENSION STRAND CROSSOVERS

Scale:

NTS

March 2001
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Spiraling Operation Detail

Step (1) Place split ¢able

: Tempaorary Guards
guards. (plastic)

Step (2) Loosen lashing wire clamps
as required to dllow for
movement of lashing wire.

Step (3) Support and position cable as
necessary for operation, using truck
mounted derrick, block and tackle, or
other means.

Step {4) Remave suspensiaon clamp
from through bolt dllowing
cable and strand to swing
free.

Permanent
Guard

Step (5) Place a bolt in center hole of clamp. Using the bolt as

o lever, twist the cable and strand intraducing spirals 15 ft (3 m) long

in the adjacent spans.

Step (B) In the splraling operation, lashing wire will tighten In the span an ohe side of pole
and locasen on the other. Lashing wire clamps shall be adjusted to allow for this mavement,
After spiraling, the lashing wire shall be adjusted, tapping on the strand as the lashing
wire is pulled up or adjusted and clamps tightened tc hold cable firmly in place.

Step {7) Reattach cable and remove temporary cable guards.

Step (B) A split cable guard shall dlso be instaled on the cable at each tangent pole adjacent to

the pole on which spiraling has been perfermed.

Notes;

@ Spiraling of aerial cable shall be
performed prior to splicing and prior to
mounting of terminals.

@ The spiraling operation shall be performed
on alternate poles in accordance with the
steps shown above.

%

Position of Cable after

Length of Spirals 15 ft (5 m)

Spiraling Operatian

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
METHOD OF SPIRALING AERIAL CABLE

Scale: NTS

March 2001
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Spiraling Operation Detail

Step (1) Support and position
cable with cable placing
blocks. Tension the <¢dble in
accordance with the sag tables

specified.
Step {2) Fasten a suppart clamp to the
support messenger at the pole. Tighten the carriage
bolts to the manufacturer’s specifications.
{

Step (3) Using a lever, on the clamp, spiral direction from which the
previous adjacent spiraling operation was performed. If the adjaocent spans are
unequal, use the shorter span for determining the number of spirals.

N—— Machine Bolt

Step (4) Place the clamp on the machine bolt and tighten nuts to the manufacturer's
specifications.

Position of Cable after
Spiraling Operation

Length of Spirals 20 ft (6§ m)
Note:

@ The spiraling operation shall be perfermed
on alternate poles in accordance with the
steps shown above.

RURAL TELECOMMUNICATIONS CONSTRUCTION FRACTICES
METHOD OF SFPIRALING SELF—SUPPORTING FILLED FIBER
OPTIC CABLE (FIGURE 8 DESIGN)

Scale: NTS March 2001
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-9 e

Make c¢onnection
without cutting
circuit conductor

V)
Z\/
Bridge—tap

Connector

/&ﬁ
.

Aerial Service Wire

Notes:

Where aerial service wire connections are made along aerial plastic cable,
unprotected filled terminal blocks equipped with lead—out wires shall be used.

Conductors of the aerial service wire shall be connected directly to the

binding posts of the filled terminal block.

— Filled Terminal Block

(See Notes(Mand @) )

RURAL TELEGOMMUNICATIONS CONSTRUCTION PRACTICES
AERIAL PLASTIC CABLE DETAILS OF WIRE
CONNECTIONS TQ FILLED TERMINAL BLOCKS

Scale:

NTS

March 2001
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ze \
fe— See Note@
== — [
1/2 in. (13 mm) —» j@——
— e 11/2 in. (38 mm)

1/2 in. (13 mm) —=

- fe—— 1 1/2 in. (38 mm)

Note:

Mold sealing compound with fingers to provide a tight seal and a neat
appearance. Restoration of the insulation on support wire in places other

m

ze

than at deadends shall be accomplished in a similar manner.

ITEM

MATERIAL

NO. REQUIRED

*ze

Compound, sealing

As required

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
METHOD OF RESTORING INSULATION ON SUPPORT MEMBER
QF SELF—SUPPORTING FILLED FIBER OPTIC CABLE

(FIGURE & DESIGN)

Scale:

NTS

March 2001
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Guy strand and /7
deadend fitting
br /
Note:

Place guy hook in position | For converting English
by striking with hammer as | units to metric units
bolt is tightened in order that use 1 in. = 25.4 mm.
it may set evenly on surface
of pole and that pointed

projections are imbedded into
pole. |

N 6M | 10M | 16M

NQO. | NO., | NO.
ITEMS MATERIALS REQ'D|REQ'D|REQ’D

br Hook, guy 1 1 1

Bolts, machine, 5/8” x required length 1 1 -

Washers, curved, 3" x 3" x 1/4", 13/16" hole - —

—_ |

Bolts, machine, 3/4" x required length — —

a|lo(a o

Washers, curved, 2 1/2" x 2 1/2” x 3/16", 11/16" hole| 1 1 -

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
GUY HQOOCK, DETAILS OF INSTALLATION

Scale: NTS March 2001
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Conductor Polarity Diagram For NID Incorporating Fuseless Station Protector

Viewing —@ MDF Vertical
Direction Filled Terminal Block of «
= Ready—Access Enclosure or a Pole
Mount Wire Terminol@

_———_
— §EEEE
NID containing Fuseless
<664 Station Protector
Fuseless Station Protector
/N
7 s o1 [ LI
Ing or ==— RJ11 Jack
=\ |[nogoo

{ Tracer \ )
Multipair Cable@ L—RNT
~\_ Green (Tip)

T ( ) Red (Ring)
Tip
Aerial Service Wire

Station Wire

Conductor Polarity Diagram For Fused Station Protector

Fused Type

Customer provided RJ—11 Jack ———== HHHHHH
g *T Station Protector
/ - l

Red (Ri
ed (Ring) Ring or Tracer

§ii
% {Aerlol Service Wire
3 L W=

-=— Tip

Green (Tip)

Station Wire

Notes:
@ Refer to appropriate cable specifications for tip and ring conductor identification
When facing the cable terminal the positive (tip) is on the left and the
negative (ring) is on the right side of the pair.

@Connections to be made in accordance with the manufacturer's instructions
RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES

CONDUCTOR FPOLARITY (TIP AND RING) DIAGRAM
(AERIAL PLANT)
March 2001

Scale: NTS
815




Attachment D

Disclaimer: The contents of this guidance document does not have the force and effect of law and is
not meant to bind the public in any way. This document is intended only to provide clarity to the
public regarding existing requirements under the law or agency policies.

UNITED STATES DEPARTMENT OF AGRICULTURE
Rural Utilities Service

RUS BULLETIN 1753F-601a
(PE-90a)
RD-GD-2009-61

SUBJECT: MINIMUM PERFORMANCE SPECIFICATION FOR FIBER OPTIC CABLES
(FOR BACKBONE, FEEDER AND DISTRIBUTION PLANT)

TO: All Telecommunications Program Borrowers, Cable Manufacturers and Staff
EFFECTIVE DATE: Date of Approval.

OFFICE OF PRIMARY INTEREST: Technical Support Branch
INSTRUCTIONS: This bulletin replaces RUS Bulletin 1753F-601.

AVAILABILITY: This bulletin can be accessed via the Internet at
http://www.usda.gov/rus/telecom/publications/bulletins.htm

PURPOSE: This bulletin updates the fiber optic cable specifications to meet current industry
standards; includes additional requirements to meet the construction requirements of fiber-to-the-
home construction; clarifies certain existing definitions; and separates the existing bulletin (RUS
Bulletin 1753F-601) into two distinct bulletins. This bulletin covers minimum requirements for
cables intended to be used for backbone, feeder and distribution plant systems (RUS Bulletin
1753F-601a). For service entrance cables, see RUS Bulletin 1753F-601b.

This bulletin is a user friendly guide and a reformat of the text codified in 7 CFR 1755.900,
1755.901, and 1755.902, published at 20560 Federal Register / Vol. 74, No. 85, dated Tuesday,
May 5, 2009. Every effort has been made to ensure the accuracy of this document. However, in
case of discrepancies, the regulations at 7 CFR 1755.900, 1755.901, and 1755.902 are the
authorized sources.

ACKNOWLEDGMENT: The reproduction of copyrighted Insulated Cable Engineers
Association (ICEA) tables is with permission of ICEA and is for information purposes. The
reader is cautioned that the ICEA Standards are under constant revision and is advised to check
ICEA for subsequent changes or modifications. RUS thanks ICEA for granting permission to
reprint many of the tables found in ANSI/ICEA S-87-640-2006, Standard for Optical Fiber
Outside Plant Communications Cable, 4" edition, December 2006. The reproduction of these
tables makes available general information of interest to our borrowers, engineers, and B
contractors.

Q\L /'\A/“— Bee 22, 2009

bnathan Adelstein Date
Adminigfrator
tilities Service
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dB
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ECCS

EIA
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FTTH

Gbps

GE

HDPE

ICEA

Km

LDPE

m

Max.

Mbit

MDPE
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Min.

MFD

nm

N

NA
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ocC

0.D.
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PMD
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ABBREVIATIONS

All dielectric self-supporting

American Society for Testing and Materials
Centigrade temperature scale

Decibel

Central strength member

Decibels per 1 kilometer

Electrolytic chrome coated steel

Electronic Industries Alliance

Electronic Industries Alliance/Telecommunications Industry Association;
Fiber-to-the-Home

Gigabit per second or Gbit/s

General Electric

High density polyethylene

Insulated Cable Engineers Association, Inc.
kilometer(s)

Low density polyethylene

meter(s)

Maximum

Megabits

Medium density polyethylene
Megahertz-kilometer

Minimum

Mode-Field Diameter

Nanometer(s)

Newton(s)

Numerical aperture

National Electrical Safety Code

Optical cable

Outside Diameter

Optical fiber

Occupational Safety and Health Administration
Optical Time Domain Reflectometer
Percent

Picosecond per nanometer times kilometer

Picosecond per nanometer squared times kilometer
Polarization Mode Dispersion

Rural Utilities Service

Seconds(s)

International System (of Units) (From the French Systeme
international d'unités)

Micrometer
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DEFINITIONS

Accept; Acceptance means Agency action of providing the manufacturer of a product with
a letter by mail or facsimile that the Agency has determined that the manufacturer’s
product meets its requirements. For information on how to obtain Agency product
acceptance, refer to the procedures listed at
http://www.usda.gov/rus/telecom/listing_procedures/index_listing procedures.htm, as well
as additional information in RUS Bulletin 345-3, Acceptance of Standards, Specifications,
Equipment Contract Forms, Manual Sections, Drawings, Materials and Equipment for the
Telephone Program, available for download at
http://www.usda.gov/rus/telecom/publications/bulletins.htm.

Agency means the Rural Utilities Service, an Agency of the United States Department of
Agriculture.

Armor means a metal tape installed under the outer jacket of the cable intended to provide
mechanical protection during cable installation and environmental protection against
rodents, termites, etc.

Attenuation means the loss of power as the light travels in the fiber usually expressed in
dB/km.

Bandwidth means the range of signal frequencies that can be transmitted by a
communications channel with defined maximum loss or distortion. Bandwidth indicates
the information-carrying capacity of a channel.

Birefringence means the decomposition of a pulse of light entering the fiber into “two
polarized pulses” traveling at different velocities due to the different refractive indexes in
the polarization axes in which the electric fields oscillate. Different refractive indexes in
the fiber may be caused by an asymmetric fiber core, internal manufacturing stresses, or
through external stresses from cabling and installation of the fiber optic cable, such as
bending and twisting.

Cable cutoff wavelength means the shortest wavelength at which only one mode light can
be transmitted in any of the single mode fibers of an optical fiber cable.

Chromatic Dispersion means the broadening of a light pulse as it travels down the length
of an optical fiber, resulting in different spectral components of the light pulse traveling at
different speeds, due to the fact that the index of refraction of the fiber core is different for
different wavelengths.

Cladding means the outer layer of an optical fiber made of glass or other transparent
material that is fused to the fiber core. The cladding concentrically surrounds the fiber
core. It has a lower refractive index than the core, so light travelling in the fiber is
maintained in the core by internal reflection at the core-cladding interface.
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Core means the central region of an optical waveguide or fiber which has a higher
refractive index than the cladding through which light is transmitted.

Cutoff Wavelength means, in single mode fiber, the shortest wavelength at which only the
fundamental mode of an optical wavelength can propagate.

Dielectric Cable means a cable which has neither metallic members nor other electrically
conductive materials or elements.

Differential Group Delay means the arrival time differential of the two polarized light
components of a light pulse traveling through the optical fiber due to birefringence.

Graded Refractive Index Profile means the refractive index profile of an optical fiber that
varies smoothly with radius from the center of the fiber to the outer boundary of the
cladding.

List of Acceptable Materials means the latest edition of RUS Informational Publication
344-2, *“List of Materials Acceptable for Use on Telecommunications Systems of RUS
Borrowers.” This document contains a convenient listing of products which have been
determined to be acceptable by the Agency. The List of Acceptable Materials is available
on the Internet at http://www.usda.gov/rus/telecom/materials/index_listomat.htm.

Loose Tube Buffer means the protective tube that loosely contains the optical fibers within
the fiber optic cable, often filled with suitable water blocking material.

Matched Cable means fiber optic cable manufactured to meet the requirement of this
section for which the calculated splice loss using the formula below is < 0.06 dB for any
two cabled fibers to be spliced.

LOSS (dB) = -10 LOG [4/(MFD;/MFD, + MFD;MFD;)*],
where subscripts 1 and 2 refer to any two cabled fibers to be spliced.
Mil means a measurement unit of length indicating one thousandth of an inch.

Minimum Bending Diameter means the smallest diameter that must be maintained while
bending a fiber optic cable to avoid degrading cable performance indicated as a multiple of
the cable diameter (Bending Diameter/Cable Diameter).

Mode-Field Diameter means the diameter of the cross-sectional area of an optical fiber
which includes the core and portion of the cladding where the majority of the light travels
in a single mode fiber.

Multimode Fiber means an optical fiber in which light travels in more than one bound
mode. A multimode fiber may either have a graded index or step index refractive index
profile.
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Numerical Aperture (NA) means an optical fiber parameter that indicates the angle of
acceptance of light into a fiber.

Optical Fiber means any fiber made of dielectric material that guides light.

Optical Point Discontinuities means the localized deviations of the optical fiber loss
characteristic which location and magnitude may be determined by appropriate OTDR
measurements of the fiber.

Optical Waveguide means any structure capable of guiding optical power. In optical
communications, the term generally refers to a fiber designed to transmit optical signals.

Polarization Mode Dispersion means, for a particular length of fiber, the average of the
differential group delays of the two polarized components of light pulses traveling in the
fiber, when the light pulses are generated from a sufficient narrow band source. The
differential group delay varies randomly with time and wavelength. The term PMD is used
in the industry in the general sense to indicate the phenomenon of birefringence (polarized
light having different group velocities), and used specifically to refer to the value of time
delay expected in a specific length of fiber.

PMDg means the statistical upper bound for the PMD coefficient of a fiber optic cable link
composed of M number of randomly chosen concatenated fiber optic cable sections of the
same length. The upper bound is defined in terms of a probability level Q, which is the
probability that a concatenated PMD coefficient value exceeds PMDq. ITU G
recommendations for fiber optic cables call for M=20 and Q=0.01%. This PMDg, value is
the one used in the design of fiber optic links.

Ribbon means a planar array of parallel optical fibers.

Shield means a conductive metal tape placed under the cable jacket to provide lightning
protection, bonding, grounding, and electrical shielding.

Single Mode Fiber means an optical fiber in which only one bound mode of light can
propagate at the wavelength of interest.

Step Refractive Index Profile means an index profile characterized by a uniform refractive
index within the core, a sharp decrease in refractive index at the core-cladding interface,
and a uniform refractive index within the cladding.

Tight Tube Buffer means one or more layers of buffer material tightly surrounding a fiber
that is in contact with the coating of the fiber.
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APPENDIX
1 INCORPORATION BY REFERENCE
a The materials listed here are incorporated by reference where noted. These

incorporations by reference were approved by the Director of the Federal Register
in accordance with 5 U.S.C. 552(a) and 1 CFR part 51. These materials are
incorporated as they exist on the date of the approval, and notice of any change in
these materials will be published in the Federal Register. The materials are
available for purchase at the corresponding addresses noted below. All are
available for inspection at the Rural Utilities Service, during normal business
hours at room 2849-S, U.S. Department of Agriculture, Washington, DC 20250.
Telephone (202) 720-0699, and email norberto.esteves@wdc.usda.gov. The
materials are also available for inspection at the National Archives and Records
Administration (NARA). For information on the availability of these materials at
NARA, call (202) 741-6030, or go to:
http://www.archives.gov/federal_register/code_of federal regulations/ibr_locati
ons.html.

(1) The American National Standards Institute/Institute of Electrical and
Electronics Engineers, Inc. ANSI/IEEE C2-2007, The National Electrical
Safety Code, 2007 edition, approved April 20, 2006 (“ANSI/IEEE C2-
2007”), incorporation by reference approved for sections 2a and 2p.
ANSI/IEEE C2-2007 is available for purchase from IEEE Service Center,
445 Hoes Lane, Piscataway, NJ 08854, telephone 1-800-678-4333 or
online at http://standards.ieee.org/nesc/index.html.

(2) The following Insulated Cable Engineers Association standard is available
for purchase from the Insulated Cable Engineers, Inc. (ICEA), P.O. Box
1568, Carrollton, GA 30112 or from Global Engineering Documents, 15
Iverness Way East, Englewood, CO 80112, telephone 1-800-854-7179
(USA and Canada) or 303-792-2181 (International), or online at
http://global.ihs.com: ANSI/ICEA S-87-640-2006, Standard for Optical
Fiber Outside Plant Communications Cable, 4™ edition, December 2006
(“ANSI/ICEA S-87-640”), incorporation by reference approved for
sections 2a, 2b, 2c, 2d, 2e, 21, 21, 2m, 2n, 2p, 2q, 2r and 2u.
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(4)
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The following American Society for Testing and Materials (ASTM)
standards are available for purchase from ASTM International, 100 Barr
Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959.
Telephone (610) 832-9585, Fax (610) 832-9555, by email at
service(@astm.org, or online at http://www.astm.org or from ANSI, 1916
Race Street, Philadelphia, PA 19103, telephone (215) 299-5585, or online
at http://webstore.ansi.org/ansidocstore/default.asp:

(a) ASTM A 640-97, (Reapproved 2002) *!, Standard Specification for
Zinc-Coated Steel Strand for Messenger Support of Figure 8
Cable, approved September 2002 (“ASTM A 640”), incorporation
by reference approved for section 2n;

(b) ASTM B 736-00, Standard Specification for Aluminum, Aluminum
Alloy and Aluminum-Clad Steel Cable Shielding Stock, approved
May 10, 2000 (“ASTM B 736), incorporation by reference
approved for section 2m;

(c) ASTM D 4565-99, Standard Test Methods for Physical and
Environmental Performance Properties of Insulations and Jackets
for Telecommunications Wire and Cable, approved March 10,
1999 (“ASTM D 4565”), incorporation by reference approved for
2¢ and 2m;

(d) ASTM D 4566-98, Standard Test Methods for Electrical
Performance Properties of Insulations and Jackets for
Telecommunications Wire and Cable, approved December 10,
1998 (“ASTM D 4566”), incorporation by reference approved for
sections 2f and 2t; and

(e) ASTM D 4568-99, Standard Test Methods for Evaluating
Compatibility Between Cable Filling and Flooding Compounds
and Polyolefin Wire and Cable Materials, approved April 10, 1999
(“ASTM D 4568”), incorporation by reference approved for
section 2h.

The following Telecommunications Industry Association/Electronics
Industries Association (TIA/EIA) standard is available from Electronics
Industries Association, Engineering Department, 1722 Eye Street, NW,
Washington, DC 20006; or from Global Engineering Documents, 15
Iverness Way East, Englewood, CO 80112, telephone 1-800-854-7179
(USA and Canada) or (303) 792-2181 (International), or online at
http://global.ihs.com; or from TIA, 2500 Wilson Blvd, Suite 300,
Arlington, VA 22201, telephone 1-800-854-7179 or online
http://www.tiaonline.org/standards/catalog: TIA/EIA Standard 455-3A,
FOTP-3, Procedure to Measure Temperature Cycling on Optical Fibers,
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Optical Cable, and Other Passive Fiber Optic Components, approved
May 1989 (“TIA/EIA Standard 455-3A”), incorporation by reference
approved for section 2r.

The following International Telecommunication Union (ITU)
recommendations may be obtained from ITU, Place des Nations, 1211
Geneva 20, Switzerland, telephone +41 22 730 6141 or online at
http://www.itu.int/ITU-T/publications/recs.html:

(a)

(b)

(©)

(d)

(e)

ITU-T Recommendation G.652, Series G: Transmission Systems
and Media, Digital Systems and Networks, Transmission media
characteristics—Optical fibre cables, Characteristics of a single-
mode optical fibre and cable, approved June 2005 (“ITU-T
Recommendation G.652”), incorporation by reference approved
for sections 2b and 2q;

ITU-T Recommendation G.655, Series G: Transmission Systems
and Media, Digital Systems and Networks, Transmission media
characteristics—Optical fibre cables, Characteristics of a non-
zero dispersion-shifted single-mode optical fibre and cable,
approved March 2006 (“ITU-T Recommendation G.655”),
incorporation by reference approved for sections 2b and 2q;

ITU-T Recommendation G.656, Series G: Transmission Systems
and Media, Digital Systems and Networks, Transmission media
characteristics—Optical fibre cables, Characteristics of a fibre
and cable with non-zero dispersion for wideband optical transport,
approved December 2006 (“ITU-T Recommendation G.656”),
incorporation by reference approved for sections 2b and 2q;

ITU-T Recommendation G.657, Series G: Transmission Systems
and Media, Digital Systems and Networks, Transmission media
characteristics—Optical fibre cables, Characteristics of a bending
loss insensitive single mode optical fibre and cable for the access
network, approved December 2006 (“ITU-T Recommendation
G.657”), incorporation by reference approved for sections 2b(2)
and 2q(1); and

ITU-T Recommendation L.58, Series L: Construction, Installation
and Protection of Cables and Other Elements of Outside Plant,
Optical fibre cables: Special Needs for Access Network, approved
March 2004 (“ITU-T Recommendation L.58”), incorporation by
reference approved for 2a.
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2. MINIMUM PERFORMANCE SPECIFICATION FOR FIBER OPTIC CABLES

a

Scope. This section is intended for cable manufacturers, Agency borrowers,
and consulting engineers. It covers the requirements for fiber optic cables
intended for aerial installation either by attachment to a support strand or by
an integrated self-supporting arrangement, for underground application by
placement in a duct, or for buried installations by trenching, direct plowing,
and directional or pneumatic boring.

(1) General

(a)

(b)

(c)

(d)

(e)

&)

(2

(h)

Specification requirements are given in SI units which are the
controlling units in this part. Approximate English equivalent of
units are given for information purposes only.

The optical waveguides are glass fibers having directly-applied
protective coatings, and are called "fibers," herein. These fibers
may be assembled in either loose fiber bundles with a protective
core tube, encased in several protective buffer tubes, in tight buffer
tubes, or ribbon bundles with a protective core tube.

Fillers, strength members, core wraps, and bedding tapes may
complete the cable core.

The core or buffer tubes containing the fibers and the interstices
between the buffer tubes, fillers, and strength members in the core
structure are filled with a suitable material or water swellable
elements to exclude water.

The cable structure is completed by an extruded overall plastic
jacket. A shield or armor or combination thereof may be included
under the jacket. The jacket may have strength members embedded
in it, in some designs.

Buried installation requires armor under the outer jacket.

For self-supporting cable, the outer jacket may be extruded over
the support messenger and cable core.

Cables for mid-span applications for network access must be
designed for easy mid-span access to the fibers. The
manufacturer may use reversing oscillating stranding (SZ)
described in section 6.4 of ITU-T Recommendation L.58,
Construction, Installation and Protection of Cables and
Other Elements of Outside Plant, 2004. The cable end user
is cautioned that installed cable must be properly terminated.
This includes properly securing rigid strength members (i.e.
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central strength member) and clamping the cable and jacket.
It is important that cable components be secured to prevent
movement of the cable or components over the operating
conditions. Central strength member (CSM) clamps must
prevent movement of the CSM; positive stop CSM clamps
are recommended. The CSM must be routed as straight and
as short as practical to prevent bowing or breaking of the
CSM. The cable and jacket retention must be sufficient to
prevent jacket slippage over the operating temperature range.

The normal temperature ranges for cables must meet paragraph 1.1.3 of
ANSI/ICEA S-87-640, Standard for Optical Fiber Outside Plant
Communications Cable. (See reproduced Table 1.1 from ANSI/ICEA S-
87-640 below for temperature ranges.)

Table 1.1 - Cable normal temperature ranges

(C) (CF)
Operation 40 to +70 (-40 to +158)
Storage and Shipping -40 to +70 (-40 to +158)
Installation 30 to +60 (-22 to +140)

Tensile Rating. The standard installation tensile rating for cables is 2670
N (600 1bf), unless installation involves micro type cables that utilize less
stress related methods of installation, i.e. blown micro-fiber cable or
All-Dielectric Self-Supporting (ADSS) cables (see paragraph a(4) of this
section).

ADSS and Other Self-Supporting Cables. Based on the storm loading
districts referenced in Section 25, Loading of Grades B and C, of
ANSI/IEEE C2-2007, National Electrical Safety Code, 2007 and the
maximum span and location of cable installation provided by the end user,
the manufacturer must provide a cable design with sag and tension tables
showing the maximum span and sag information for that particular
installation. The information included must be for Rule B, Ice and Wind
Loading, and when applicable, information on Rule 250C, Extreme Wind
Loading. Additionally, to ensure the proper ground clearance, typically a
minimum of 4.7 m (15.5 feet), the end user should factor in the maximum
sag under loaded conditions, as well as, height of attachment for each
application.
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Minimum Bend Diameter. For cable under loaded and unloaded
conditions, the cable must have the minimum bend diameters indicated in
paragraph 1.1.5, Minimum Bend Diameter, of the ANSI/ICEA S-87-640.
(See table below for ANSI/ICEA S-87-640 bend diameters.) For very
small cables, manufacturers may specify fixed cable minimum bend
diameters that are independent of the outside diameter. For cables having
a non-circular cross-section, the bend diameter is to be determined using
the thickness of the cable associated with the preferential bending axis.

Minimum Bend Diameters
Residual (Installed) 20 x Cable O.D.
Loaded _Cond|t|on (During 40 x Cable O.D.
Installation)

The cable is fully color coded so that each fiber is distinguishable from
every other fiber. A basic color scheme of twelve colors allows individual
fiber identification. Colored tubes, binders, threads, strippings, or
markings provide fiber group identification.

Cables must demonstrate compliance with the qualification testing
requirements of this section to ensure satisfactory end-use performance
characteristics for the intended applications.

Optical cable designs not specifically addressed by this section may
be allowed if accepted by the Agency. Justification for acceptance
of a modified design must be provided to substantiate product utility
and long term stability and endurance. For information on how to
obtain Agency product acceptance, refer to the procedures listed at
http://www.usda.gov/rus/telecom/listing procedures/index_listing p
rocedures.htm, as well as additional information in RUS Bulletin
345-3, Acceptance of Standards, Specifications, Equipment Contract
Forms, Manual Sections, Drawings, Materials and Equipment for
the Telephone Program (hereinafter "RUS Bulletin 345-3"),
available for download at
http://www.usda.gov/rus/telecom/publications/bulletins.htm.

All cables sold to RUS telecommunications borrowers for projects
involving RUS loan funds must be accepted by the Agency's Technical
Standards Committee "A" (Telecommunications). Any design change to
existing acceptable designs must be submitted to the Agency for
acceptance. As stated in paragraph 2a(8) above, refer to the procedures
listed at
http://www.usda.gov/rus/telecom/listing_procedures/index_listing proced
ures.htm as well as RUS Bulletin 345-3.
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(10)  The Agency intends that the optical fibers contained in the cables meeting
the requirements of this section have characteristics that will allow signals

having a range of wavelengths to be carried simultaneously.
Optical Fibers

(1) The solid glass optical fibers must consist of a cylindrical core and
cladding covered by either an ultraviolet-cured acrylate or other suitable
coating. Each fiber must be continuous throughout its length.

(2) Zero-dispersion. Optical fibers must meet the fiber attributes of Table 2,
G.652.B attributes, found in ITU-T Recommendation G.652. However,
when the end user stipulates a low water peak fiber, the optical fibers must
meet the fiber attributes of Table 4, G.652.D attributes, found in ITU-T
Recommendation G.652; or when the end user stipulates a low bending
loss fiber, the optical fibers must meet the fiber attributes of Table 7-1,
G.657 class A attributes, found in the ITU-T Recommendation G.657.

3) Non-zero-dispersion. Optical fibers must meet the fiber attributes of
Table 1, G.656 attributes, found in ITU-T Recommendation G.656.
However, when the end user specifies Recommendation A, B, C, D, or E
of ITU-T Recommendation G.655, the optical fibers must meet the fiber
attributes of ITU-T Recommendation G.655.

(4) Multimode fiber. Optical fibers must meet the requirements of paragraphs
2.1 and 2.3.1 of ANSI/ICEA S-87-640. (See reproduced Table 2.1 from
ANSI/ICEA S-87-640 below for requirements.)

Table 2.1 Multimode optical fiber specification requirements (1)

requirements.

2) 850 nm laser-optimized 50 um fiber.
3) These attributes are defined by the detailed fiber specifications called out above. The values
are subject to change, and are included here for information only. Refer to the latest fiber

specifications for current normative values.

Fiber Type TIA/EIA Specification Reference
Sectional Blank Sectional Blank Sectional Blank
Detail Detail Detail
50 pm 492A000 492AA00 492AAAB
50 um (2) 492A000 492AA00 492AAAC
62.5 ym 492A000 492AA00 492AAAA
Fiber Attributes (Informative) (3)
Fiber Class Diameters (um) .
and ) Numerical
Subclass Core Cladding Aperture
Ia 50 +/- 3.0 125.0+2.0 0.200 +/- 0.015
62.5 +/- 3.0 125.0+2.0 0.275 +/- 0.015
Notes:

1) Fiber specifications listed herein are provided for convenience, but are dynamic and subject
to change. Users should refer to the relevant TIA-492 detailed fiber specification for current
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(5) Matched cable. Unless otherwise specified by the buyer, all single mode
fiber cables delivered to a RUS-financed project must be manufactured to
the same MFD specification. However, notwithstanding the requirements
of paragraphs 2b(2) and 2b(3), the maximum MFD tolerance allowed for
cable meeting the requirements of this section must be of a magnitude
meeting the definition of “matched cable,” as defined in this bulletin.
With the use of cables meeting this definition the user can reasonably
expect the average bi-directional loss of a fusion splice to be < 0.1 dB.

(6) Buyers will normally specify the MFD for the fibers in the cable. When a
buyer does not specify the MFD at 1310 nm, the fibers must be
manufactured to an MFD of 9.2 uym with a maximum tolerance range of =
0.5 pm (362 + 20 microinch), unless the end user agrees to accept cable
with fibers specified to a different MFD. When the end user does specify
a MFD and tolerance conflicting with the MFD maximum tolerance
allowed by paragraph 2b(5), the requirements of paragraph b(5) must
prevail.

(7) Factory splices are not allowed.

() Coating. The optical fiber must be coated with a suitable material to
preserve the intrinsic strength of the glass having an outside diameter of
250 = 15 micrometers (10 + 0.6 mils). Dimensions must be measured per
the methods of paragraph 7.13 of ANSI/ICEA S-87-640. The protective
coverings must be free from holes, splits, blisters, and other imperfections
and must be as smooth and concentric as is consistent with the best
commercial practice. The diameter of the fiber, as the fiber is used in the
cable, includes any coloring thickness or the uncolored coating, as the case
may be. The strip force required to remove 30 + 3 millimeters (1.2 = 0.1
inch) of protective fiber coating must be between 1.0 N (0.2 pound-force)
and 9.0 N (2 pound-force).

9) All optical fibers in any single length of cable must be of the same type,
unless otherwise specified by end user.

(10)  Optical fiber dimensions and data reporting must be as required by
paragraph 7.13.1.1 of ANSI/ICEA S-87-640.

Buffers

(1) The optical fibers contained in a tube buffer (loose tube), an inner jacket
(unit core), a channel, or otherwise loosely packaged must have a
clearance between the fibers and the inside of the container sufficient to
allow for thermal expansions of the tube buffer without constraining the
fibers. The protective container must be manufactured from a material
having a coefficient of friction sufficiently low to allow the fibers free
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movement. The loose tube must contain a suitable water blocking
material. Loose tubes must be removable without damage to the fiber
when following the manufacturer’s recommended procedures.

The tubes for single mode loose tube cables must be designed to allow a
maximum mid-span buffer tube exposure of 6.096 meters (20 feet). The
buyer should be aware that certain housing hardware may require cable
designed for 6.096 meters of buffer tube storage.

Optical fibers covered in near contact with an extrusion (tight tube) must
have an intermediate soft buffer to allow for thermal expansions and
minor pressures. The buffer tube dimension must be established by the
manufacturer to meet the requirement of this section. Tight buffer tubes
must be removable without damage to the fiber when following the
manufacturer’s recommended procedures. The tight buffered fiber must
be strippable per paragraph 7.20 of ANSI/ICEA S-87-640.

Both loose tube and tight tube coverings of each color and other fiber
package types removed from the finished cable must meet the following
shrinkback and cold bend performance requirements. The fibers may be
left in the tube.

(2)

(b)

Shrinkback. Testing must be conducted per paragraph 14.1 of
ASTM D 4565, using a talc bed at a temperature of 95°C (203°F).
Shrinkback must not exceed 5 percent of the original 150
millimeter (6 inches) length of the specimen. The total shrinkage
of the specimen must be measured. (Buffer tube material meeting
this test may not meet the mid-span test in paragraph 2r(16) of this
bulletin).

Cold Bend. Testing must be conducted on at least one tube from
each color in the cable. Stabilize the specimen to -30 + 1°C (-22 +
2°F) for a minimum of four hours. While holding the specimen
and mandrel at the test temperature, wrap the tube in a tight helix
ten times around a mandrel with a diameter to be greater than five
times the tube diameter or 50 mm (2 inches). The tube must show
no evidence of cracking when observed with normal or corrected-
to-normal vision.

Note to paragraph 2c(4)(b): Channel cores and similar slotted
single component core designs do not need to be tested for cold
bend.
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per paragraphs 4.2.1 and 4.3.1 of ANSI/ICEA S-87-640.

For the following items the colors designated for identification within the
cable must comply with paragraphs 4.2.2 and 4.3.2 of ANSI/ICEA S-87-
640: loose buffer tubes, tight tube buffer fibers, individual fibers in multi-
fiber tubes, slots, bundles or units of fibers, and the units in cables with
more than one unit. (See reproduced Table 4.1 from ANSI/ICEA S-87-

640 below for identification colors.)

Table 4.1 - Individual fiber, unit, and group identification

Position number

Base color and tracer

Abbreviation/print legend

1 Blue 1orBL or 1-BL

2 Orange 2 or OR or 2-OR

3 Green 3 or GRor 3-GR

4 Brown 4 or BR or 4-BR

5 Slate 5 or SL or 5-SL

6 White 6 or WH or 6-WH

7 Red 7 or RD or 7-RD

8 Black 8 or BK or 8-BK

9 Yellow 9or YL or 9-YL

10 Violet 10 or VI or 10-VI

11 Rose 11 or RS or 11-RS

12 Aqua 12 or AQ or 12-AQ

13 Blue with Black Tracer 13 or D/BL or 13-D/BL™
14 Orange with Black Tracer 14 or D/OR or 14-D/OR

15 Green with Black Tracer 15 or D/GR or 15-D/GR

16 Brown with Black Tracer 16 or D/BR or 16-D/BR

17 Slate with Black Tracer 17 or D/SL or 17-D/SL

18 White with Black Tracer 18 or D/WH or 18-D/WH
19 Red with Black Tracer 19 or D/RD or 19-D/RD

20 Black with White Tracer 20 or D/BK or 20-D/BK,)
21 Yellow with Black Tracer 21 or D/YL or 21-D/YL

22 Violet with Black Tracer 22 or D/VI or 22-D/VI

23 Rose with Black Tracer 23 or D/RS or 23-D/RS

24 Aqua with Black Tracer 24 or D/AQ or 24-D/AQ

25 Blue with Double Black Tracer 25 or DD/BL or 25-DD/BL(3)
26 Orange with Double Black Tracer 26 or DD/OR or 14-DD/OR
27 Green with Double Black Tracer 27 or DD/GR or 15-DD/GR
28 Brown with Double Black Tracer 28 or DD/BR or 16-DD/BR
29 Slate with Double Black Tracer 29 or DD/SL or 17-DD/SL
30 White with Double Black Tracer 30 or DD/WH or 18-DD/WH
31 Red with Double Black Tracer 31 or DD/RD or 19-DD/RD
32 Black with Double White Tracer 32 or DD/BK or 20-DD/BK(2)
33 Yellow with Double Black Tracer 33 or DD/YL or 21-DD/YL
34 Violet with Double Black Tracer 34 or DD/VI or 22-DD/VI
35 Rose with Double Black Tracer 35 or DD/RS or 23-DD/RS
36 Aqua with Double Black Tracer 36 or DD/AQ or 24-DD/AQ

Notes:

tracer.

1) “D/” denotes a dashed mark or tracer. That is, D/BL is Dash/Blue, meaning Blue with a

2) Pertaining to positions 20 and 32, yellow tracers are also allowed.
3) “DD/” denotes a double dashed mark or tracer. That is, DD/BL is Double Dash/Blue,
meaning Blue with a double tracer.
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Optical Fiber Ribbon

(1

2)

3)

(4)

Each ribbon must be identified per paragraphs 3.4.1 and 3.4.2 of
ANSI/ICEA S-87-640. See table below.

Ribbon fiber count must be specified by the end user, e.g. 2, 4, 6 and 12,
etc.

Ribbon dimensions must be as agreed by the end user and manufacturer
per paragraph 3.4.4.1 of ANSI/ICEA S-87-640.

Ribbons must meet each of the following tests. These tests are included in
the paragraphs of ANSI/ICEA S-87-640, indicated in parenthesis below.

(a) Ribbon Dimensions (ANSI/ICEA S-87-640 paragraphs 7.14
through 7.14.2) — measures ribbon dimension.

(b) Ribbon Twist Test (ANSI/ICEA S-87-640 paragraphs 7.15 through
7.15.2) — evaluates the ability of the ribbon to resist splitting or
other damage while undergoing dynamic cyclically twisting the
ribbon under load.

(c) Ribbon Residual Twist Test (ANSI/ICEA S-87-640 paragraphs
7.16 through 7.16.2) — evaluates the degree of permanent twist in a
cabled optical ribbon.

(d) Ribbon Separability Test (ANSI/ICEA S-87-640 paragraphs 7.17
through 7.17.2) — evaluates the ability to separate fibers.

(e) Ribbons must meet paragraph 3.4.4.6 of ANSI/ICEA S-87-640,
Ribbon Strippability.

Strength Members

(1)

2)
€)

4

Strength members may be an integral part of the cable construction, but
are not considered part of the support messenger for self-supporting
optical cable.

The strength members may be metallic or nonmetallic.

The combined strength of all the strength members must be sufficient to
support the stress of installation and to protect the cable in service.

Strength members may be incorporated into the core as a central support
member or filler, as fillers between the fiber packages, as an annular
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serving over the core, as an annular serving over the intermediate jacket,
embedded in the outer jacket, or as a combination of any of these methods.

The central support member or filler must contain no more than one splice
per kilometer of cable. Individual fillers placed between the fiber
packages and placed as annular servings over the core must contain no
more than one splice per kilometer of cable. Cable sections having central
member or filler splices must meet the same physical requirements as un-
spliced cable sections.

In each length of completed cable having a metallic central member, the
dielectric strength between the shield or armor, when present, and the
metallic center member must withstand at least 15 kilovolts when tested
per ASTM D 4566. The voltage must be applied for 3 seconds minimum;
no failures are allowed.

Cable Core

(1

)

3)

(4)

Protected fibers may be assembled with the optional central support
member, fillers and strength members in such a way as to form a
cylindrical group.

The standard cylindrical group or core designs commonly consist of 4, 6,
12, 18 or 24 fibers. Cylindrical groups or core designs larger than the
sizes shown above must meet all the applicable requirements of this
section.

When threads or tapes are used in cables using water blocking elements as
core binders, they must be a non-hygroscopic and non-wicking dielectric
material or be rendered by the gel or water blocking material produced by
the ingress of water.

When threads or tapes are used as unit binders to define optical fiber units
in loose tube, tight tube, slotted, or bundled cored designs, they must be
non-hygroscopic and non-wicking dielectric material or be rendered by the
filling compound or water blocking material contained in the binder. The
colors of the binders must be per paragraphs 2d(1) and 2d(2) of this
bulletin.
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Core Water Blocking

(1

2)

)

To prevent the ingress of water into the core and water migration, a
suitable filling compound or water blocking elements must be applied into
the interior of the loose fiber tubes and into the interstices of the core.
When a core wrap is used, the filling compound or water blocking
elements, as the case may be, must also be applied to the core wrap, over
the core wrap and between the core wrap and inner jacket when required.

The materials or elements must be homogeneous and uniformly mixed;
free from dirt, metallic particles and other foreign matter; easily removed;
nontoxic and present no dermal hazards. The filling compound and water
blocking elements must contain a suitable antioxidant or be of such
composition as to provide long term stability.

The individual cable manufacturer must satisfy the Agency that the filling
compound or water blocking elements selected for use is suitable for its
intended application by submitting test data showing compliance with
ASTM D 4568. The filling compound and water blocking elements must
be compatible with the cable components when tested per ASTM D 4568
at a temperature of 80°C (176°F). The jacket must retain a minimum of
85% of its un-aged tensile and elongation values.

Water Blocking Material

(1)

2)

)

Sufficient flooding compound or water blocking elements must be applied
between the inner jacket and armor and between the armor and outer
jacket so that voids and air spaces in these areas are minimized. The use
of flooding compound or water blocking elements between the armor and
outer jacket is not required when uniform bonding, paragraph 2m(9), is
achieved between the plastic-clad armor and the outer jacket.

The flooding compound or water blocking elements must be compatible
with the jacket when tested per paragraphs 7.19 and 7.19.1 of
ANSI/ICEA S-87-640. The aged jacket must retain a minimum of 85% of
its un-aged tensile strength and elongation values when tested per
paragraph 7.19.2.3. The flooding compound must exhibit adhesive
properties sufficient to prevent jacket slip when tested per paragraph
7.30.1 of ANSI/ICEA S-87-640 and meets paragraph 7.30.2 of
ANSI/ICEA S-87-640 for minimum sheath adherence of 14 N/mm for
armored cables.

The individual cable manufacturer must satisfy the Agency by submitting
test data showing compliance with the appropriate cable performance
testing requirements of this section that the flooding compound or water
blocking elements selected for use is acceptable for the application.
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Core Wrap

(1

2)

At the option of the manufacturer, one or more layers of dielectric material
may be applied over the core.

The core wrap(s) can be used to provide a heat barrier to prevent
deformation or adhesion between the fiber tubes or can be used to contain
the core.

Inner Jackets

(1)

)

3)

(4)

For designs with more than one jacket, the inner jackets must be applied
directly over the core or over the strength members when required by the
end user. The jacket must be free from holes, splits, blisters, or other
imperfections and must be as smooth and concentric as is consistent with
the best commercial practice. The inner jacket must not adhere to other
cable components such as fibers, buffer tubes, etc.

For armored and unarmored cable, an inner jacket is optional. The inner
jacket may absorb stresses in the cable core that may be introduced by
armor application or by armored cable installation.

The inner jacket material and test requirements must be the same as the
outer jacket material, except that either black or natural polyethylene may
be used and the thickness requirements are included in paragraph 2k(4) of
this bulletin. In the case of natural polyethylene, the requirements for
absorption coefficient and the inclusion of furnace black are waived.

The inner jacket thickness must be determined by the manufacturer, but
must be no less than a nominal jacket thickness of 0.5 mm (0.02 inch) with
a minimum jacket thickness of 0.35 mm (0.01 inch).

Outer Jacket

(1)

2

The outer jacket must provide the cable with a tough, flexible, protective
covering which can withstand exposure to sunlight, to atmosphere
temperatures, and to stresses reasonably expected in normal installation
and service.

The jacket must be free from holes, splits, blisters, or other imperfections
and must be as smooth and concentric as is consistent with the best
commercial practice.



RUS BULLETIN 1753F-601a
Page 21 of 44

3) The jacket must contain an antioxidant to provide long term stabilization
and must contain a minimum of 2.35 percent concentration of furnace
black to provide ultraviolet shielding measures as required by paragraph
5.4.2 of ANSI/ICEA S-87-640, except that the concentration of furnace
black does not necessarily need to be initially contained in the raw
material and may be added later during the jacket making process.

(4) The raw material used for the outer jacket must be one of the types listed
below.

(a) Type L1. Low density, polyethylene (LDPE) must conform to the
requirements of paragraph 5.4.2 of ANSI/ICEA S-87-640.

(b) Type L2. Linear low density, polyethylene (LLDPE) must
conform to the requirements of paragraph 5.4.2 of
ANSI/ICEA S-87-640.

(©) Type M. Medium density polyethylene (MDPE) must conform to
the requirements of A paragraph 5.4.2 of ANSI/ICEA S-87-640.

(d) Type H. High density polyethylene (HDPE) must conform to the
requirements of paragraph 5.4.2 of ANSI/ICEA S-87-640.

(%) Particle size of the carbon selected for use must not average greater than
20 nm.

(6) The outer jacketing material removed from or tested on the cable must be
capable of meeting the performance requirements of Table 5.1 found in
ANSI/ICEA S-87-640. (See reproduced Table 5.1 from ANSI/ICEA S-87-
640 on next page for jacket requirements.)
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Table 5.1 - Requirements for jackets removed from completed cable @

Polyethylene Material PHYSICAL PERFORMANCE BY
JACKET TYPE
@ Test
PROPERTY Method L1 L2 M H
Density(3) - g/cm3
- Minimum 7.7 0.920 0.925 0.940 0.952
- Maximum 0.940 0.945 0.955 0.973
Ultimate Elongation 78
- Unaged % Minimum ) 400 400 400 300
Yield Strength 78 6.9 8.3 11.0 19.3
- Mpa (psi) Minimum ' (1000) (1200) (1600) (2800)
Absorption Coefficient ™ 79
- ABS/mm Minimum ) 400 400 400 400
Environmental Stress
Crack Resistance ©
- Hours — Minimum 7.10 48 48 48 48
- Failures Allowed 2/10 2/10 2/10 2/10
- ASTM D 1693 Cond A A B B
Environmental Stress
Crack Resistance © 210
(small diameter cables) ’
- Failures Allowed 01 0N 01 0N
Jacket Shrinkback
- Oven Temp. - °C 711 100 £ 1 100 + 1 115 +1 115+ 1
- Test Time — hours ’ 4 4 4 4
- Shrinkback % Maximum 5 5 5 5

Notes:

1) Jackets shall be removed from bonded sheath constructions in accordance with one of the two
procedures provided under the "Jacket Notch Test" of ASTM D 4565.

2) Test methods designating "clean sample" require that any residual flooding or bonding compounds
be removed from the surface of the sample by other than chemical means. Those not so designated
shall include these materials if they cling to the jacket.

For jackets with embedded strength members, all tests except Environmental Stress Crack Resistance
are for the material without the strength members.

3) The material densities are listed in terms of the as-received resin. The density of the natural resin is
characteristically lower by some amount, due to the addition of carbon black and other additives. As a
rule-of-thumb, the density of the natural resin is 0.012 g/cm3 lower when using the nominal
concentration of carbon black (2.6% by weight).

4) Requirements for Absorption Coefficient of the raw material may be substituted for tests on
completed cable.

5) This Stress Crack Resistance requirement applies only to cables having an outside diameter of 30
mm (1.2 in) or greater.

6) For cables with outside diameters less than 30 mm (1.2 in), Stress Crack Resistance requirements
shall be accomplished by testing the cable as a whole in accordance with 7.10.2.
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(7) Testing Procedures. The procedures for testing the jacket specimens for
compliance with paragraph 21(6) of this bulletin must be as follows:

(a) Jacket Material density Measurement. Test per paragraphs 7.7.1
and 7.7.2 of ANSI/ICEA S-87-640.

(b) Tensile Strength, Yield Strength, and Ultimate Elongation. Test
per paragraphs 7.8.1 and 7.8.2 of ANSI/ICEA S-87-640.

(c) Jacket Material Absorption Coefficient Test. Test per paragraphs
7.9.1 and 7.9.2 of ANSI/ICEA S-87-640.

(d) Environmental Stress Crack Resistance Test. For large cables
(outside diameter > 30 mm (1.2 inch), test per paragraphs 7.10.1
through 7.10.1.2 of ANSI/ICEA S-87-640. For small cables
(Diameter < 30 mm (1.2 inch)), test per paragraphs 7.10.2 through
and 7.10.2.2 of ANSI/ICEA S-87-640. A crack or split in the
jacket constitutes failure.

(e) Jacket Shrinkage Test. Test per paragraphs 7.11.1 and 7.11.2 of
ANSI/ICEA S-87-640.

(8) Jacket Thickness. The outer jacket must meet the requirements of
paragraphs 5.4.5.1 and 5.4.5.2 of ANSI/ICEA S-87-640. (See reproduced
Table 5.2 from ANSI/ICEA S-87-640 below jacket thickness.)

Table 5.2 - Jacket thickness requirements
Attribute Construction Measured Value
Inner jacket, multiple-jacket cables | Per manufacturers
specification
Minimum Jacket Thickness _ Outer jacket, multiple-jacket cables 0.8 mm (0.031 in.)
at any point Single jacket, no armor 0.9 mm (0.035in.)
Single jacket, armor 1.0 mm (0.039 in.)
Embedded strength members 0.5 mm (0.020 in.)
Maximum Eccentricity All types 40%

9) Jacket Repairs. Repairs are allowed per paragraph 5.5 of ANSI/ICEA S-
87-640.
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A steel armor, plastic coated on both sides, is required for direct buried
cable manufactured under this section. Armor is optional for duct and
aerial cable, as required by the end user. The plastic coated steel armor
must be applied longitudinally directly over the core wrap or the
intermediate jacket and have a minimum overlap of 3.0 millimeters (118
mils), except for small diameter cables with diameters of less than 10 mm
(394 mils) for which the minimum overlap must be 2 mm (79 mils).
When a cable has a shield, the armor should normally be applied over the
shielding tape.

The uncoated steel tape must be electrolytic chrome coated steel (ECCS)
and must meet the requirements of paragraph B.2.4 of ANSI/ICEA S-87-
640. (See reproduced Table B.7 from ANSI/ICEA S-87-640 below for
tape thickness.)

Table B.7 - Thickness of steel tapes
, Specification | Tape Thickness - mm (in
Material P pe mm (in)
Number Nominal Minimum
Carbon Steel ASTM A 625 0.15 (0.006) 0.14 (0.0055
Black plate steel ASTM A 308 0.15 (0.006) 0.14 (0.0055
Terne coated steel ASTM A 624 0.15 (0.006) 0.14 (0.0055
(EE'%ng')V“C chrome coated steel, ASTM A 657 0.15 (0.006) | 0.14 (0.0055
Tin-plated electrolytic chrome coated ASTM A 624 &
steel, (ECCS) ASTM A 657 0.15(0.006) | 0.14(0.0055

The reduction in thickness of the armoring material due to the corrugating
or application process must be kept to a minimum and must not exceed 10
percent at any spot.

The armor of each length of cable must be electrically continuous with no
more than one joint or splice allowed in any length of one kilometer of
cable. This requirement does not apply to a joint or splice made in the raw
material by the raw material manufacturer.

The breaking strength of any section of an armor tape, containing a factory
splice joint, must not be less than 80 percent of the breaking strength of an
adjacent section of the armor of equal length without a joint.
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For cables containing no flooding compound over the armor, the overlap
portions of the armor tape must be bonded in cables having a flat, non-
corrugated armor to meet the mechanical requirements of paragraphs 2r(1)
through 2r(16)(b). If the tape is corrugated, the overlap portions of the
armor must be sufficiently bonded and the corrugations must be
sufficiently in register to meet the requirements of paragraphs 2r(1)
through 2r(16)(b).

The armor tape must be so applied as to enable the cable to pass the Cable
Low (-30°C (-22°F)) and High (60°C (140°F)) Temperatures Bend Test,
as required by paragraph 2r(3).

The protective coating on the steel armor must meet the Bonding-to-
Metal, Heat Sealability, Lap-Shear and Moisture Resistance requirements
of Type I, Class 2 coated metals per ASTM B 736.

When the jacket is bonded to the plastic coated armor, the bond between
the plastic coated armor and the outer jacket must not be less than 525
Newtons per meter (36 pound-force) over at least 90 percent of the cable
circumference when tested per ASTM D 4565. For cables with strength
members embedded in the jacket, and residing directly over the armor, the
area of the armor directly under the strength member is excluded from the
90 percent calculation.

Figure 8 Aerial Cables

(1)

When self-supporting aerial cable containing an integrated support
messenger is supplied, the support messenger must comply with the
requirements specified in paragraphs D.2.1 through D.2.4 of ANSI/ICEA
S-87-640, with exceptions and additional provisions as follows:

(a) Any section of a completed strand containing a joint must have
minimum tensile strength and elongation of 29,500 Newtons
(6,632 pound-force) and 3.5 percent, respectively, when tested per
the procedures specified in ASTM A 640.

(b) The individual wires from a completed strand which contain joints
must not fracture when tested per the "Ductility of Steel"
procedures specified in ASTM A 640, except that the mandrel
diameter must be equal to 5 times the nominal diameter of the
individual wires.
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The support strand must be completely covered with a flooding
compound that offers corrosion protection. The flooding
compound must be homogeneous and uniformly mixed.

The flooding compound must be nontoxic and present no dermal
hazard.

The flooding compound must be free from dirt, metallic particles,
and other foreign matter that may interfere with the performance of
the cable.

Other methods of providing self-supporting cable specifically not
addressed in this section may be allowed if accepted. Justification for
acceptance of a modified design must be provided to substantiate product
utility and long term stability and endurance. To obtain the Agency's
acceptance of a modified design, refer to the product acceptance
procedures available at
http://www.usda.gov/rus/telecom/listing_procedures/index listing proced
ures.htm, as well as RUS Bulletin 345-3.

Jacket Thickness Requirements. Jackets applied over an integral
messenger must meet the following requirements:

(2)

The minimum jacket thickness at any point over the support
messenger must meet the requirements of paragraph D.3 of
ANSI/ICEA S-87-640. (See reproduced Table D.1 from
ANSI/ICEA S-87-640 below for jacket thickness over messenger.)

Table D.1 - Outer jacket thickness requirements for figure-8
messenger cables

Acceptable Thickness Calculated
Calculated Average Diameter (D) Average - mm (in.)
Under Jacket Minimum Minimum
Average
Jacket Over The Core(1) 1.02 (0.040) 0.86 (0.034)
Jacket Over The Messenger 1.37 (0.054) 1.14 (0.045)

Note (1) Jackets are also subject to a maximum eccentricity requirement of 50% for
bonded sheaths and 40% for all other sheaths, with eccentricity calculated as

required by ASTM D 4565.
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(b) The web dimension for self-supporting aerial cable must meet the
requirements of paragraph D.3 of ANSI/ICEA S-87-640. (See
reproduced Table D.2 from ANSI/ICEA S-87-640 below for web
dimensions.)

Table D.2 - Dimension requirements for messenger webs

Web Dimensions and Tolerances - mm (inch)

Thickness of Web Height of Web
1.562 +0.51/-0.25 2.29+0.76
(0.060 + 0.020/-0.010) (0.090 * 0.030)

Sheath Slitting Cord

(1
)

3)

A sheath slitting cord or ripcord is optional.

When a sheath slitting cord is used it must be capable of slitting the jacket
or jacket and armor, at least one meter (3.3 feet) length without breaking
the cord at a temperature of 23 = 5°C (73 £+ 9°F).

The sheath slitting cord must meet the sheath slitting cord test described in
paragraph 2r(1).

ldentification Markers

(1)

2)

©)

Each length of cable must be permanently identified. The method of
marking must be by means of suitable surface markings producing a clear
distinguishable contrasting marking meeting paragraph 6.1.1 of
ANSI/ICEA S-87-640, and must meet the durability requirements of
paragraphs 7.5.2 through 7.5.2.2 of ANSI/ICEA S-87-640.

The color of the initial marking must be white or silver. If the initial
marking fails to meet the requirements of the preceding paragraphs, it will
be permissible to either remove the defective marking and re-mark with
the white or silver color or leave the defective marking on the cable and
re-mark with yellow. No further re-marking is permitted. Any re-marking
must be done on a different portion of the cables circumference where the
existing marking is found and have a numbering sequence differing from
any other marking by at least 3,000. Any reel of cable that contains more
than one set of sequential markings must be labeled to indicate the color
and sequence of marking to be used. The labeling must be applied to the
reel and also to the cable.

Each length of cable must be permanently labeled OPTICAL CABLE,
OC, OPTICAL FIBER CABLE, or OF on the outer jacket and identified
as to manufacturer and year of manufacture.
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Each length of cable intended for direct burial installation must be marked
with a telephone handset in compliance with requirements of the Rule
350G of the ANSI/IEEE C2-2007.

Each length of cable must be identified as to the manufacturer and year of
manufacturing. The manufacturer and year of manufacturing may also be
indicated by other means as indicated in paragraphs 6.1.2 through 6.1.4 of
ANSI/ICEA S-87-640.

The number of fibers on the jacket must be marked on the jacket.

The completed cable must have sequentially numbered length markers in
METERS or FEET at regular intervals of not more than 2 feet or not more
than 1 meter along the outside of the jacket. Continuous sequential
numbering must be employed in a single length of cable. The numbers
must be dimensioned and spaced to produce good legibility and must be
approximately 3 millimeters (118 mils) in height. An occasional illegible
marking is permissible when it is located within 2 meters of a legible
making for cables marked in meters or 4 feet for cables marked in feet.

Agreement between the actual length of the cable and the length marking
on the cable jacket must be within the limits of +1 percent and -0 percent.

Jacket Print Test. Cables must meet the Jacket Print Test described in
paragraphs 7.5.2.1 and 7.5.2.2 of ANSI/ICEA S-87-640.
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q Performance of a Finished Cable

(1

Zero Dispersion Optical Fiber Cable. Unless otherwise specified by the
end user, the optical performance of a finished cable must comply with the
attributes of Table 2, G.652.B attributes, found in ITU Recommendation
G.652. However, when the end user stipulates a low water peak fiber the
finished cable must meet the attributes of Table 4, G.652.D attributes,
found in ITU-T Recommendation G.652; or when the end user stipulates a
low bending loss fiber, the finished cable must meet the attributes of
Table 7-1, G.657 class A attributes, found in ITU-T Recommendation
G.657.

(a) The attenuation methods must be per Table 8.4, Optical
attenuation measurement methods, of ANSI/ICEA S-87-640 (See
reproduced Table 8.4 from ANSI/ICEA S-87-640 below for
measurement methods.)

Table 8.4 - Optical attenuation measurement methods

Fibers Measurement Method
Multimode, Graded FOTP-78

Index only

Single-mode, FOTP-78

Dispersion Unshifted

Single-mode only,

Non-zero Dispersion-shifted FOTP-78

(b) The cable must have a maximum attenuation of 0.1 dB at a point of
discontinuity (a localized deviation of the optical fiber loss). (See
reproduced Table 8.3 from ANSI/ICEA S-87-640 for acceptance
criteria for points of discontinuity.) Per paragraphs 8.4 and 8.4.1
of ANSI/ICEA S-87-640, measurements must be conducted at
1310 and 1550 nm, and at 1625 nm when specified by the end
user.

Table 8.3 - Point discontinuity acceptance criteria
(dB)requirements (dB/km)methods

Maximum Attenuation at Specified

Fiber Type Operating Wavelengths

Multimode (all) 0.2

Single-mode (Class IVa) 0.1®

Single-mode (Class 1Vd) 0.1®

Notes:

1) The operational wavelengths for Multimode fibers are 850 and 1300 nm.

2) The operational wavelengths for Class 1Va fibers are 1310 and 1550 nm, but may also
include 1383 nm and 1625 nm as agreed upon between manufacturer and end-user.

3) The operational wavelengths for Class 1Vd fibers is 1550 nm, but may also include
1625 nm as agreed upon between manufacturer and end-user.
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The cable cutoff wavelength (y..) must be reported per paragraph
8.5.1 of ANSI/ICEA S-87-640.

Nonzero Dispersion Optical Fiber Cable. Unless otherwise specified by
the end user, the optical performance of the finished cable must comply
with the attributes of Table 1, G.656 attributes, found in ITU-T
Recommendation G.656. When the buyer specifies Recommendation A,
B, C, D or E of ITU-T Recommendation G.655, the finished cable must
comply with the attributes of ITU-T Recommendation G.655.

(a)

(b)

The attenuation methods must be per Table 8.4, Optical
attenuation measurement methods of ANSI/ICEA S-87-640. (See
reproduced Table 8.4 from ANSI/ICEA S-87-640 below for
attenuation methods.)

Table 8.4 - Optical attenuation measurement methods
Fibers Measurement Method
Multimode, Graded FOTP-78

Index only

Single-mode,

Dispersion Unshifted FOTP-78

Single-mode only,

Non-zero Dispersion-shifted FOTP-78

The cable must have a maximum attenuation of 0.1 dB at a point of
discontinuity (a localized deviation of the optical fiber loss). (See
reproduced Table 8.3 from ANSI/ICEA S-87-640 for acceptance
criteria for points of discontinuity.) Per paragraphs 8.4 and 8.4.1
of ANSI/ICEA S-87-640, measurements must be conducted at
1310 and 1550 nm, and at 1625 nm when specified by the end

user.

Table 8.3 - Points discontinuity acceptance criteria (db)
(dB)requirements (dB/km)methods

Maximum Attenuation at Specified

Fiber Type Operating Wavelengths
Multimode (all) 0.2
Single-mode (Class IVa) 0.1@
Single-mode (Class IVd) 0.1®

Notes:

1) The operational wavelengths for Multimode fibers are 850 and 1300 nm.

2) The operational wavelengths for Class IVa fibers are 1310 and 1550 nm, but may also
include 1383 nm and 1625 nm as agreed upon between manufacturer and end-user.

3) The operational wavelengths for Class IVd fibers is 1550 nm, but may also include
1625 nm as agreed upon between manufacturer and end-user.
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(c) The cable cutoff wavelength (y..) must be reported per paragraph
8.5.1 of ANSI/ICEA S-87-640.

Multimode Optical Fiber Cable. Unless otherwise specified by the end
user, the optical performance of the fibers in a finished cable must comply
with Table 8.1, Attenuation coefficient performance requirement (dB/k),
Table 8.2, Multimode bandwidth coefficient performance requirements
(MHz-km) and Table 8.3, Points discontinuity acceptance criteria (dB), of
ANSI/ICEA S-87-640. (See reproduced Table 8.1 and 8.3 from
ANSI/ICEA S-87-640 below for attenuation and acceptance criteria for
points of discontinuity, respectively.)

Table 8.1 - Attenuation coefficient performance requirements

(dB/km)methods
Fiber Type Maximum Attenuation
Multimode (50/125 (m) — Al 3.5/1.0 @ 850/1300 nm
Multimode (62.5/125 um) 3.5/1.0 @ 850/1300 nm
Single-mode (Class IVa) 0.4/0.3 @ 1310/1550 nm'"
NZDS Single-mode (Class IVd) 0.3 @ 1550 nm?

Notes:

1) The attenuation coefficient for Class IVa fibers may also be specified at 1383 nm and
1625 nm as agreed upon between manufacturer and end-user.

2) The attenuation coefficient for Class 1Vd fibers may also be specified at 1625 nm as
agreed upon between manufacturer and end-user.

Table 8.3 - Points discontinuity acceptance criteria
(dBYreauirements (dB/kmYmethods

e o
Multimode (all) 0.2
Single-mode (Class IVa) 0.1®
Single-mode (Class 1Vd) 0.1®

Notes:

1) The operational wavelengths for Multimode fibers are 850 and 1300 nm.

2) The operational wavelengths for Class 1Va fibers are 1310 and 1550 nm, but may also
include 1383 nm and 1625 nm as agreed upon between manufacturer and end-user.

3) The operational wavelengths for Class 1Vd fibers is 1550 nm, but may also include
1625 nm as agreed upon between manufacturer and end-user.

Because the accuracy of attenuation measurements for single mode fibers
becomes questionable when measured on short cable lengths, attenuation
measurements are to be made utilizing characterization cable lengths.
Master Cable reels must be tested and the attenuation values measured
will be used for shorter ship lengths of cable.
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Because the accuracy of attenuation measurements for multimode fibers
becomes questionable when measured on short cable lengths, attenuation
measurements are to be made utilizing characterization cable lengths. If
the ship length of cable is less than one kilometer, the attenuation values
measured on longer lengths of cable (characterization length of cable)
before cutting to the ship lengths of cable may be applied to the ship
lengths.

Attenuation must be measured per Table 8.4, Optical Attenuation
Measurement Methods, of ANSI/ICEA S-87-640. (See reproduced Table
8.4 from ANSI/ICEA S-87-640 below for measurement method.)

Table 8.4 - Optical attenuation measurement methods

Fibers Measurement Method
Multimode, Graded FOTP-78

Index only

Single-mode, FOTP-78

Dispersion Unshifted
Single-mode only,
Non-zero Dispersion-shifted

FOTP-78

The bandwidth of multimode fibers in a finished cable must be no less
than the values specified in ANSI/ICEA S-87-640, Table 8.2 per
paragraphs 8.3.1 and 8.3.2. (See reproduced Table 8.2 from ANSI/ICEA
S-87-640 below for bandwidth of multimode fibers.)

Table 8.2 - Multimode bandwidth coefficient performance
requirements (MHzekm)

Minimum Modal Bandwidth

Source 50/125 62.5/125
Conditions
492AAAB 492AAAC
OFL _ 850nm 500 1500 160
1300 nm 500 500 500
EMB 850 nm NA 2000 NA
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Mechanical Requirements.

Fiber optic cables manufactured under the requirements of this section must be
tested by the manufacturer to determine compliance with such requirements.
Unless otherwise specified, testing must be performed at the standard conditions
defined in paragraph 7.3.1 of ANSI/ICEA S-87-640. (See table below for testing
conditions.) The standard optical test wavelengths to be used are 1550 nm single
mode and 1300 nm multi-mode, unless otherwise specified in the individual test.

Standard Conditions for Testing per TIA/EIA-455
Condition Standard Ambient
Temperature 23+5°C
Relative Humidity 20t0 70 %
Atmospheric Pressure Site Ambient
(1) Sheath Slitting Cord Test. All cables manufactured under the

)

©)

4

)

(6)

requirements of this section must meet the Ripcord Functional Test
described in paragraphs 7.18.1 and 7.18.2 of ANSI/ICEA S-87-
640.

Material Compatibility and Cable Aging Test. All cables
manufactured under the requirements of this section must meet the
Material Compatibility and Cable Aging Test described in
paragraphs 7.19 through 7.19.2.4 of ANSI/ICEA S-87-640.

Cable Low and High Bend Test. Cables manufactured under the
requirements of this section must meet the Cable Low (-30°C (-
22°F)) and High (60°C (140°F)) Temperatures Bend Test per
paragraphs 7.21 and 7.21.2 of ANSI/ICEA S-87-640.

Compound Flow Test. All cables manufactured under the

requirements of this section must meet the test described in
paragraphs 7.23, 7.23.1, and 7.23.2 of ANSI/ICEA S-87-640.

Cyclic Flexing Test. All cables manufactured under the

requirements of this section must meet the Flex Test described in
paragraphs 7.27 through 7.27.2 of the ANSI/ICEA S-87-640.

Water Penetration Test. All cables manufactured under the

requirements of this section must meet paragraphs 7.28 through
7.28.2 of ANSI/ICEA S-87-640.
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Cable Impact Test. All cables manufactured under the
requirements of this section must meet the Cable Impact Test
described in paragraphs 7.29.1 and 7.29.2 of ANSI/ICEA S-87-
640.

Cable Tensile Loading and Fiber Strain Test. Cables
manufactured under the requirements of this section must meet the
Cable Loading and Fiber Strain Test described in paragraphs 7.30
through 7.30.2 of ANSI/ICEA S-87-640. This test does not apply
to aerial self-supporting cables.

Cable Compression Test. All cables manufactured under
requirements of this section must meet the Cable Compressive
Loading Test described in paragraphs 7.31 through 7.31.2 of
ANSI/ICEA S-87-640.

Cable Twist Test. All cables manufactured under the requirements
of this section must meet the Cable Twist Test described in
paragraphs 7.32 through 7.32.2 of ANSI/ICEA S-87-640.

Cable Lighting Damage Susceptibility Test. Cables manufactured
under the requirements of this section must meet the Cable
Lighting Damage Susceptibility Test described in paragraphs 7.33
and 7.33.1 of ANSI/ICEA S-87-640.

Cable External Freezing Test. All cables manufactured under the
requirements of this section must meet the Cable External Freezing
Test described in paragraphs 7.22 and 7.22.1 of ANSI/ICEA S-87-
640.

Cable Temperature Cycling Test. All cables manufactured under
the requirements of this section must meet the Cable Temperature
Cycling Test described in paragraph 7.24.1 of ANSI/ICEA S-87-

640.

Cable Sheath Adherence Test. All cables manufactured under the
requirements of this section must meet the Cable Sheath
Adherence Test described in paragraphs 7.26.1 and 7.26.2 of
ANSI/ICEA S-87-640.
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Mid-Span Test. This test is applicable only to cables of a loose
tube design specified for mid-span applications with tube storage.
Cable of specialty design may be exempted from this requirement
when this requirement is not applicable to such design. All buried
and underground loose tube single mode cables manufactured per
the requirements in this section and intended for mid-span
applications with tube storage must meet the following mid-span
test without exhibiting an increase in fiber attenuation greater than
0.1 dB and a maximum average increase over all fibers of 0.05 dB.

(a)

(b)

(©)

(d)

The specimen must be installed in a commercially available
pedestal or closure or in a device that mimics their
performance, as follows: A length of cable sheath, equal to
the mid-span length, must be removed from the middle of
the test specimen so as to allow access to the buffer tubes.
All binders, tapes, strength members, etc. must be removed.
The buffer tubes must be left intact. The cable ends
defining the ends of the mid-span length must be properly
secured in the closure to the more stringent of the cable or
hardware manufacturer's recommendations. Strength
members must be secured with an end stop type clamp and
the outer jacket must be clamped to prevent slippage. A
minimum of 6.096 meters (20 feet) of cable must extend
from the entry and exit ports of the closure for the purpose
of making optical measurements. If a device that mimics
the performance of pedestals or closures is used, the buffer
tubes must be wound in a coil with a minimum width of 3
inches and minimum length of 12 inches.

The expressed buffer tubes must be loosely constrained
during the test.

The enclosure, with installed cable, must be placed in an
environmental chamber for temperature cycling. It is
acceptable for some or all of the two 20 feet (6.096 meters)
cable segments to extend outside the environmental
chamber.

Lids, pedestal enclosures, or closure covers must be
removed if possible to allow for temperature equilibrium of
the buffer tubes. If this is not possible, the manufacture
must demonstrate that the buffer tubes are at temperature
equilibrium prior to beginning the soak time.
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Measure the attenuation of single mode fibers at 1550 + 10
nm. The supplier must certify the performance of lower
specified wavelengths comply with the mid-span
performance requirements.

After measuring the attenuation of the optical fibers, test
the cable sample per TIA/EIA Standard 455-3A.
Temperature cycling, measurements, and data reporting
must conform to TIA/EIA Standard 455-3A. The test must
be conducted for at least five complete cycles. The
following detailed test conditions must apply:

A

TIA/EIA Standard 455-3A, Section 4.1 — Loose
tube single mode optical cable sample must be
tested.

TIA/EIA Standard 455-3A, Section 4.2 — An
Agency accepted 8 to 12 inch diameter optical
buried distribution pedestal or a device that mimics
their performance must be tested.

Mid-span opening for installation of loose tube
single mode optical cable in pedestal must be 6.096
meters (20 feet).

TIA/EIA Standard 455-3A, Section 5.1 — 3 hours
soak time.

TIA/EIA Standard 455-3A, Section 5.2 — Test
Condition C-2, minimum —40°C (-40°F) and
maximum 70° Celsius (158°F).

TIA/EIA Standard 455-3A, Section 5.7.2 — A
statistically representative amount of transmitting
fibers in all express buffer tubes passing through the
pedestal and stored must be measured.

The buffer tubes in the closure or pedestal must not
be handled or moved during temperature cycling or
attenuation measurements.
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Fiber cable attenuation measured through the express
buffer tubes during the last cycle at -40°C (-40°F) and
+70°C (158°F) must not exceed a maximum increase of 0.1
dB and must not exceed a 0.05 dB average across all tested
fibers from the initial baseline measurements. At the
conclusion of the temperature cycling, the maximum
attenuation increase at 23°C from the initial baseline
measurement must not exceed 0.05 dB which allows for
measurement noise that may be encountered during the
test. The cable must also be inspected at room temperature
at the conclusion of all measurements; the cable must not
show visible evidence of fracture of the buffer tubes nor
show any degradation of all exposed cable assemblies.

(16)  Aerial Self-Supporting Cables. The following tests apply to aerial
cables only:

(a) Static Tensile Testing of Aerial Self-Supporting Cables.
Aerial self-supporting cable must meet the test described in
paragraphs D.4.1.1 through D.4.1.5 of ANSI/ICEA S-87-
640.

(b) Cable Galloping Test. Aerial self-supporting cable made to
the requirements of this section must meet the test
described in paragraphs D.4.2 through D.4.2.3 of
ANSI/ICEA S-87-640.

s Pre-connectorized Cable
(1) At the option of the manufacturer and upon request by the end user, the
cable may be factory terminated with connectors.
(2) All connectors must be accepted by the Agency prior to their use. To

obtain the Agency's acceptance of connectors, refer to product acceptance
procedures available at
http://www.usda.gov/rus/telecom/listing_procedures/index_listing proced
ures.htm as well as RUS Bulletin 345-3.
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t Acceptance Testing

(1

)

The tests described in the Appendix to this section are intended for
acceptance of cable designs and major modifications of accepted designs.
What constitutes a major modification is at the discretion of the Agency.
These tests are intended to show the inherent capability of the
manufacturer to produce cable products that have satisfactory performance
characteristics, long life, and long-term optical stability but are not
intended as field tests. After initial RUS product acceptance is granted,
the manufacturer will need to apply for continued product acceptance in
January of the third year after the year of initial acceptance. For
information on Agency acceptance, refer to the product acceptance
procedures available at
http://www.usda.gov/rus/telecom/listing_procedures/index listing proced
ures.htm, as well as RUS Bulletin 345-3.

Acceptance. For initial acceptance, the manufacturer must submit:

(a) An original signature certification that the product fully complies
with each paragraph of this section;

(b) Qualification Test Data, per the Appendix to this section;
(©) A set of instructions for handling the cable;

(d) OSHA Material Safety Data Sheets for all components;
(e) Agree to periodic plant inspections;

6y} A certification stating whether the cable, as sold to RUS
Telecommunications borrowers, complies with the following two
provisions:

(1) Final assembly or manufacture of the product, as the
product would be used by an RUS Telecommunications
borrower, is completed in the United States or eligible
countries (currently, Mexico, Canada and Israel); and

(2) The cost of United States and eligible countries'
components (in any combination) within the product is
more than 50 percent of the total cost of all components
utilized in the product. The cost of non-domestic
components (components not manufactured within the
United States or eligible countries) which are included in
the finished product must include all duties, taxes, and
delivery charges to the point of assembly or manufacture;
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(2) Written user testimonials concerning performance of the product;
and

(h) Other nonproprietary data deemed necessary.

Re-qualification acceptance. For submission of a request for continued
product acceptance after the initial acceptance, follow paragraph 2t(1) and
then, in January every three years, the manufacturer must submit an
original signature certification stating that the product fully complies with
each paragraph of this bulletin, excluding the qualification sections
(paragraphs 2t(2), 2t(3) and (2t(4)), and a certification that the products
sold to RUS Telecommunications borrowers comply with paragraphs
2t(2)(f) through 2t(2)(f)(B) of this bulletin The tests of the Appendix to
this section must be conducted and records kept for at least three years and
the data must be made available to the Agency on request. The required
data must have been gathered within 90 days of the submission. A
certification must be submitted to the Agency stating that the cable
manufactured to the requirements of this section has been tested per the
Appendix of this section and that the cable meets the test requirements.

Initial and re-qualification acceptance requests should be addressed to:
Chairman, Technical Standards Committee "A" (Telecommunications),
STOP 1550, Rural Utilities Service, Advanced Services Division,
Telecommunications Program, Washington, DC 20250-1500.

Tests on 100 Percent of Completed Cable.

(a) The armor for each length of cable must be tested for continuity
using the procedures of ASTM D 4566.

(b) Attenuation for each optical fiber in the cable must be measured.

() Optical discontinuities greater than 0.1 dB must be isolated and
their location and amplitude recorded.

Capability Tests. The manufacturer must establish a quality assurance
system. Tests on a quality assurance basis must be made as frequently as
is required for each manufacturer to determine and maintain compliance
with all the mechanical requirements and the fiber and cable attributes
required by this section, including:

(a) Numerical aperture and bandwidth of multimode fibers;

(b) Cut off wavelength of single mode fibers;
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() Dispersion of single mode fibers;

(d) Shrinkback and cold testing of loose tube and tight tube buffers,
and mid-span testing of cables of a loose tube design with tube
storage;

(e) Adhesion properties of the protective fiber coating;

® Dielectric strength between the armor and the metallic central
member;

(2) Performance requirements for the fibers;

(h) Performance requirements for the inner and outer jacketing

materials;
(1) Performance requirements for the filling and flooding compounds;
() Bonding properties of the coated armoring material;

(k) Sequential marking and lettering; and

Q) Mechanical tests described in paragraphs 2r(1) through 2r(16)(b)
of this bulletin.

Records Tests

(1

2)

Each manufacturer must maintain suitable summary records for a period
of at least 3 years of all optical and physical tests required on completed
cable by section as set forth in paragraphs 2t(5) and 2t(6) of this bulletin.
The test data for a particular reel must be in a form that it may be readily
available to the Agency upon request. The optical data must be furnished
to the end user on a suitable and easily readable form.

Measurements and computed values must be rounded off to the number of
places or figures specified for the requirement per paragraph 1.3 of
ANSI/ICEA S-87-640.

Manufacturing Irregularities

(1)

2

Under this section, repairs to the armor, when present, are not permitted in
cable supplied to the end user.

Minor defects in the inner and outer jacket (defects having a dimension of
3 millimeter or less in any direction) may be repaired by means of heat
fusing per good commercial practices utilizing sheath grade compounds.
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w Packaging and Preparation for Shipment

(1

2)

The cable must be shipped on reels containing one continuous length of
cable. The diameter of the drum must be large enough to prevent damage
to the cable from reeling and unreeling. The diameter must be at least
equal to the minimum bending diameter of the cable. The reels must be
substantial and so constructed as to prevent damage during shipment and
handling.

A circumferential thermal wrap or other means of protection must be
secured between the outer edges of the reel flange to protect the cable
against damage during storage and shipment. The thermal wrap must
meet the requirements included in the Thermal Reel Wrap Test, described
below. This test procedure is for qualification of initial and subsequent
changes in thermal reel wraps.

(a) Sample Selection. All testing must be performed on two 450
millimeter (18 inches) lengths of cable removed sequentially from
the same fiber jacketed cable. This cable must not have been
exposed to temperatures in excess of 38°C (100°F) since its initial
cool down after sheathing.

(b) Test Procedure:

(1) Place the two samples on an insulating material such as
wood.

(2) Tape thermocouples to the jackets of each sample to
measure the jacket temperature.

3) Cover one sample with the thermal reel wrap.

4) Expose the samples to a radiant heat source capable of
heating the uncovered sample to a minimum of 71°C (160
°F). A GE 600 watt photoflood lamp or an equivalent lamp
having the light spectrum approximately that of the sun
must be used.

(5) The height of the lamp above the jacket must be 380
millimeters (15 inches) or an equivalent height that
produces the 71°C (160 °F) jacket temperature on the
unwrapped sample must be used.
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(6) After the samples have stabilized at the temperature, the
jacket temperatures of the samples must be recorded after
one hour of exposure to the heat source.

(7) Compute the temperature difference between jackets.

(8) The temperature difference between the jacket with the
thermal reel wrap and the jacket without the reel wrap must
be greater than or equal to 17°C (63 °F).

Cables must be sealed at the ends to prevent entrance of moisture.

The end-of-pull (outer end) of the cable must be securely fastened to
prevent the cable from coming loose during transit. The start-of-pull
(inner end) of the cable must project through a slot in the flange of the
reel, around an inner riser, or into a recess on the flange near the drum and
fastened in such a way to prevent the cable from becoming loose during
installation.

Spikes, staples or other fastening devices must be used in a manner which
will not result in penetration of the cable.

The arbor hole must admit a spindle 63.5 millimeters (2.5 inches) in
diameter without binding.

Each reel must be plainly marked to indicate the direction in which it
should be rolled to prevent loosening of the cable on the reel.

Each reel must be stenciled or lettered with the name of the manufacturer.
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9) The following information must be either stenciled on the reel or on a tag
firmly attached to the reel:

OPTICAL CABLE
Type and Number of Fibers
Armored or Non-armored
Year of Manufacture
Name of Cable Manufacturer
Length of Cable
Reel Number
7 CFR 1755.902
Minimum Bending Diameter for both Residual
and Loaded Condition during installation
Example:
OPTICAL CABLE
G.657 class A, 4 fibers
Armored
XYZ Company
1050 meters
Reel Number 3
7 CFR 1755.902
Minimum Bending Diameter:

Residual (Installed): 20 times Cable O.D
Loaded Condition: 40 times Cable O.D
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APPENDIX TO RUS Bulletin 1753F-601a
FIBER OPTIC CABLES

Bulletin 1753F-601a (PE-90) Qualifications Test Data

Initial qualification and three year re-qualification test data required for
TELECOMMUNICATIONS PROGRAM product acceptance. Please note that some
tests may apply only to a particular cable design.
Initial 3 Year
Paragraph Test Qualification Re-qualification
2c(4)(a) Shrinkback X
2¢(4)(b) Cold Bend X
2r(1) Sheath Slitting Cord X
2r(2) Material Compatibility X
2r(3) Cable Low & High Bend X X
2r(4) Compound Flow X
2r(5) Cyclic Flexing X X
2r(6) Water Penetration X X
2r(7) Cable Impact X X
2r(8) gab!e Tensile Loading & Fiber X X
train
2r(9) Cable Compression X
2r(10) Cable Twist X X
Cable Lighting Damage
2r(11) Susceptik?)ilityg ) X
2r(12) Cable External Freezing X
2r(13) Cable Temperature Cycling X X
2r(14) Cable Sheath Adherence X
2r(15) Mid-Span X X
Static Tensile Testing of Aerial
2r(16)(a) Self-Supporting Cablges X X
2r(16)(b) Cable Galloping X
2y(2) Thermal Reel Wrap X
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1. SCOPE

1.1 This standard descri bes approved nethods for splicing
pl astic insul ated copper and fiber optic cables. Typical
applications of these nethods include aerial, buried, and
under ground spli ces.

1.2 Copies of the Anerican National Standard Institute/ National
Fire Protection Association (ANSI/NFPA) 70, National Electrical
Code (NEC), referenced in this standard, can be obtained from
NFPA, Batterymarch Park, Quincy, Massachusetts 02269, tel ephone
nunmber 1 (800) 344-3555.

1.3 Copies of the American National Standard Institute/lnstitute
of Electrical and Electronics Engineers, Inc. (ANSI/IEEE),
National Electrical Safety Code (NESC), referenced in this
standard, can be obtained from | EEE Service Center, 455 Hoes
Lane, Piscataway, New Jersey 08854, tel ephone nunber 1 (800)
678-4333.

2. GENERAL

2.1 Only Rural Uilities Service (RUS) accepted filled cable and
splicing materials shall be used on outside plant projects
fi nanced by RUS.

2.2 The installation instructions provided by the manufacturer
of splicing materials shall be followed except where those
instructions conflict wwth the procedures specified in this

st andar d.

2.3 Precautions shall be taken to prevent the ingress of

noi sture and ot her contam nants during all phases of the splicing
installation. Wen an unconpl eted splice nust be |eft

unattended, it shall be sealed to prevent the ingress of noisture
and ot her contam nants.

2.4 Mnor sheath damage during construction may be repaired if
the repair is conpleted imedi ately and is approved by the
borrower's resident project representative. M nor damage is
typically repaired by:

2.4.1 Scuffing the cable sheath associated with the damaged
ar ea;

2.4.2 Applying several layers of DR tape over the scuffed and
damaged ar ea;

2.4.3 Applying several layers of plastic tape over the DR tape;
and
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2.4.4 |f damage is severe enough to rupture the cable shield, a
splice closure shall be installed.

2.5 Al splice cases installed on RUS toll trunk and feeder
cables shall be filled, whether aerial, buried, or underground.

3. SPLICING CONSIDERATIONS FOR COPPER CABLES

3.1 Preconstruction Testing: It is desirable that each reel of
cabl e be tested for grounds, opens, shorts, crosses, and shield
continuity before the cable is installed. However, manufacturer
supplied test results are acceptable. All cable pairs shall be
free fromelectrical defects.

3.2 Handling Precautions: The cable manufacturer's instructions
concerning pulling tension and bendi ng radius shall be observed.
Unl ess the cable manufacturer's recommendation is nore stringent,
t he m ni num bendi ng radius shall be 10 tines the cable dianeter
for copper cables and 20 tines the cable dianeter for fiber optic
cabl es.

3.3 Cable Sheath Removal:

3.3.1 The length of cable sheath to be renoved shall be
governed by the type of splicing hardware used. Follow the
splice case manufacturer's recommendations. For pedestals or

| arge pair count splice housings, consider renoving enough cable
sheath to allow the conductors to extend to the top of the
pedestal and then hang downward to approximately 15 centineters
(cm (6 inches (in.)) above the basepl ate.

3.3.2 Caution shall be exercised to avoid damagi ng the conduct or
i nsul ati on when cutting through the cable shield and renoving the
shield. Sharp edges and burrs shall be renoved fromthe cut end

of the shield.

3.4 Shield Bonding and Grounding: For personnel safety, the
shields of the cables to be spliced shall be bonded together and
grounded before splicing activities are started. (See Paragraphs
7.2, and 7.5.1 through 7.5.3 of this standard for final bonding
and groundi ng provisions.)

3.5 Binder Group ldentification:

3.5.1 Color coded plastic tie waps shall be placed | oosely
around each bi nder group of the cables before splicing operations
are attenpted. The tie waps shall be installed as near the
cabl e sheath as practicable and shall conformto the sanme col or
designations as the binder ribbons. Twi sted wire pigtails shal
not be used to identify binder groups due to potenti al
transm ssi on degradati on.
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3.5.2 The standard insulation color code used to identify
i ndi vidual cable pairs within 25-pair binder groups shall be as
shown in Table 1:

TABLE 1
Cable Pair ldentification Wthin Bi nder G oups
Col or
Pai r No. Tip R ng
1 White Bl ue
2 Wi te Orange
3 Wi te G een
4 White Br own
5 Wi te Slate
6 Red Bl ue
7 Red Orange
8 Red G een
9 Red Br own
10 Red Slate
11 Bl ack Bl ue
12 Bl ack Orange
13 Bl ack G een
14 Bl ack Br own
15 Bl ack Slate
16 Yel | ow Bl ue
17 Yel | ow Orange
18 Yel | ow G een
19 Yel | ow Br own
20 Yel | ow Slate
21 Vi ol et Bl ue
22 Vi ol et Orange
23 Vi ol et G een
24 Vi ol et Br own
25 Vi ol et Slate

3.5.3 The standard bi nder ribbon color code used to designate
25-pair binder groups within 600-pair super units shall be as
shown in Table 2:
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3.5.5 Service pairs in screened cabl es shal
accordance with Table 4:

Page 10
TABLE 2
Cabl e Bi nder Goup ldentification
G oup No. Col or of Bindi ngs G oup Pair Count
1 Whi t e- Bl ue 1-25
2 Wi t e- Or ange 26-50
3 Wi t e- G een 51-75
4 Whi t e- Br own 76-100
5 Whi te-Sl ate 101-125
6 Red- Bl ue 126- 150
7 Red- Or ange 151-175
8 Red- G een 176- 200
9 Red- Br own 201- 225
10 Red- Sl at e 226- 250
11 Bl ack- Bl ue 251- 275
12 Bl ack- Orange 276- 300
13 Bl ack- G- een 301- 325
14 Bl ack- Br own 326- 350
15 Bl ack- Sl at e 351- 375
16 Yel | ow Bl ue 376-400
17 Yel | ow Or ange 401- 425
18 Yel | ow- G een 426- 450
19 Yel | ow Br own 451- 475
20 Yel | ow Sl at e 476- 500
21 Vi ol et - Bl ue 501-525
22 Vi ol et - Or ange 526- 550
23 Vi ol et - G een 551-575
24 Vi ol et - Br own 576- 600
3.5.4 Super unit binder groups shall be identified in accordance
wth Table 3:
TABLE 3
Super-Unit Bi nder Colors
Pai r Numbers Bi nder Col or
1- 600 Wi te
601- 1200 Red
1201- 1800 Bl ack
1801- 2400 Yel | ow
2401- 3000 Vi ol et
3001- 3600 Bl ue
3601-4200 Orange
4201- 4800 G een
4801- 5400 Br own
5401- 6000 Slate

be identified in
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TABLE 4
Screened Cable Service Pair ldentification
Col or
Service Pair No. Tip Ri ng
1 Wi te Red
2 Wi te Bl ack
3 Wi te Yel | ow
4 Wi te Vi ol et
5 Red Bl ack
6 Red Yel | ow
7 Red Vi ol et
8 Bl ack Yel | ow
9 Bl ack Vi ol et
3.6 Cleaning Conductors: It is not necessary to renove the
filling conpound Trom cabl e conductors before splicing. However,

it is permssible to wi pe individual conductors with clean paper
towels or clean cloth rags. No cleaning chemcals, etc., shal

be used. Caution shall be exercised to maintain individual cable
pair and binder group identity. Binder group identity shall be
mai nt ai ned by using color coded plastic tie waps. |ndividual
pair identification shall be maintained by carefully tw sting

t oget her the two conductors of each pair.

3.7 Expanded Plastic Insulated Conductor (PIC) Precautions:
Solid PIC and expanded (foam or toamskin) PIC are spliced in the
same manner, using the sane tools and materials and, in general,
shoul d be treated the sanme. However, the insulation on expanded
PICis much nore fragile than solid PIC. Tw sting or form ng
expanded PIC into extrenely conpact splice bundles and applying
excessi ve anounts of tension when tightening tie waps causes
shiners and, thus shall be avoi ded.

3.8 Splice Connectors:

3.8.1 Only RUS accepted filled splice connectors shall be used
on outside plant projects financed by RUS.

3.8.2 Specialized connectors are available for splicing
operations such as butt splices, in line splices, bridge taps,

cl earing and capping, and nmultiple pair splicing operations. The
splice connector manufacturer's reconmendati ons shall be foll owed
concerni ng connector selection and use.

3.8.3 Caution shall be exercised to maintain conductor and pair
associ ation both during and after splicing operations.
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3.8.4 Splicing operations that involve pairs containing working
services shall utilize splice connectors that permt splicing
Wi thout the interruption of service.

3.9 Piecing Out Conductors: Conductors may be pieced-out to
provi de additional slack or to repair damaged conductors.
However, the conductors shall be pieced-out with conductors
havi ng the same gauge and type and col or of insulation. The
conductors used for piecing-out shall be from cabl es having
RUS accept ance.

3.10 Splice Organization: Spliced pair bundles shall be
arranged 1n firmlay-ups with m ni num conductor tension in
accordance with the hardware manufacturer's instructions.

3.11 Binder Tape: Perforated nonhygroscopi c and nonw cki ng
bi nder tape should be applied to splices housed in filled splice

cases. The binder tape allows the flow of filling conmpound while
hol ding the splice bundles near the center of the splice case to
al | ow adequate coverage of filling conpound.

3.12 Cable Ta?s: Cabl es shall be identified by a tag indicating
t he cabl e manufacturer’'s nanme, cable size, date of placenent, and

generic route information. Information susceptible to changes
caused by future cable throws and rearrangenents should not be
i ncluded. Tags on load coil stubs shall include the serial

nunber of the coil case, the manufacturer's name, and the
i nduct ance val ue.

3.13 Screened Cable: Screened PIC cable is spliced in the sanme
manner as nonscreened PIC cable. However, special considerations
are necessary due to differences in the cable design. The
transmt and receive bundl es of the cable shall be separated and
one of the bundles shall be wapped with shielding material in
accordance wth the cable manufacturer's recommendati ons. \When
acceptable to the cable manufacturer, it is permssible to use
either the scrap screening tape renoved fromthe cable during the
sheat h openi ng process provided the screening tape is edge coated
or new pressure sensitive alumnumfoil tape over polyethyl ene

t ape.

3.14 Service Wire Connections:

3.14.1 Buried service wires may be spliced directly to cable
conductors inside pedestals using the sane techni ques required
for branch cables. Buried service wires nay al so be term nated
on term nal bl ocks inside pedestals in areas where high service
order activity or fixed count cable adm nistration policies
require termnal bl ocks. However, only RUS accepted term nal

bl ock equi pped with grease or gel filled term nations to provide
noi sture and corrosion resistance shall be used.
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3.14.2 Only filled term nal bl ocks having RUS acceptance shal
be used on aerial service wire connections.

3.15 Copper Cable Testing: Copper cable testing shall be
performed 1 n accordance wth RUS Bulletin 345-63, RUS Standard
for Acceptance Tests and Measurenents of Tel ephone Pl ant, PC- 4.

3.16 Cable Acceptance: Installed cable shall be tested and pass
the inventory and acceptance testing specified in the Tel ephone
System Construction Contract (Labor and Materials), RUS Form 515.
The tests and inspections shall be w tnessed by the borrower's
resident project representative. Al conductors shall be free
from grounds, shorts, crosses, splits, and opens.

4. SPLICE ARRANGEMENTS FOR COPPER CABLES

4.1 Service Distribution Closures:

4.1.1 Ready access closures permt cable splicing activities and
the installation of filled termnnal blocks for service wire
connections in the sane closure. Ready access designs shal

al l ow service technicians direct access to the cable core as well
as the term nal bl ock

4.1.2 Fixed count termnals shall restrict service technician
access to the cable core. Predeterm ned cable pairs shall be
spliced to the termnal |eads or stub cable in advance of service
assi gnnents.

4.2 Aerial Splices: Aerial splice cases accommbdate straight
splices, branch splices, load coils, and service distribution
termnals. Aerial splicing arrangenents having nore than 4
cables spliced in the sane splice case are not recommended. Stub
cabling to a second splice case to avoid a congested splice is
accept abl e.

4.3 Buried Splices:

4.3.1 Direct buried splice cases accommpdate straight splices,
branch splices, and load coils. D rect buried splices shall be
filled and shall be used only when above ground splicing inside
pedestal s is not practicable.

4.3.2 A treated plank or equivalent shall be placed 15 cm

(6 in.) above the buried splice case to prevent damage to the
splice case fromfuture digging. Were a firmbase for burying
the splice cannot be obtained, a treated plank or equival ent
shal | be placed beneath the splice case.

4.3.3 Each buried splice shall be identified for future
| ocating. One nmethod of marking the splice point is the use of a
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war ni ng sign. Another nmethod is the burying of an electronic
| ocati ng devi ce.

4.4 BD-Type Pedestals:

4.4.1 BDtype pedestals are housings primarily intended to
house, organize, and protect cable term nations incorporating
splice connectors, ground lugs, and |load coils. Activities
typically performed in pedestals are cable splicing, shield
bondi ng and groundi ng, |oading, and connection of subscri ber
service drops.

4.4.2 Recommended splice capacities for BD-type pedestals are
shown in Table 5. However, |arger size pedestals are perm ssible
if service requirenents dictate their usefulness. Table 5 is as
fol | ows:

TABLE 5
Splice Capacities for BD Type Pedestals

Maxi mum Load Splice
Maxi mum Strai ght Splice Pair Pair Capacity Using
Capacity Using Single Pair Single Pair Connectors
Pedest al Connectors or Miultiple Pair or Multiple Pair Splice

Type Spl i ce Modul es Modul es (See Note 1)
BD3, BD3A 100 Pair 50 Pair
BD4, BD4A 200 Pair 100 Pair
BD5, BD5A 600 Pair 300 Pair
BD7 1200 Pair 600 Pair
BD14, BD14A 100 Pair 50 Pair
BD15, BD15A 400 Pair 200 Pair
BD16, BDI16A 600 Pair 300 Pair

Note 1: This table refers to load coil cases that are to be

direct buried with stub cables extending into the pedestal for
splicing. Requirenments involving individual coil arrangenents
i nsi de the pedestal nust be engi neered on a case-by-case basis.

4.4.3 Special distribution pedestals having a divider plate for
mounting filled termnal blocks are available. D stribution
pedestal s are al so equi pped with service wire channels for
installation of buried service wires without disturbing the
cabling and gravel inside the base of the pedestal. Distribution
pedestal s are recommended in | ocations where the connection of
service wires is required.

4.5 Large Pair Count Splice Housings: Large pair count splice
housi ngs are recomrended Tor areas not suitable for manhol es.
The reconmmended capacities are shown in Table 6:
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TABLE 6
Splice Capacities for Large Pair Count Housi ngs

Maxi mum Load Splice
Pair Capacity Using
Maxi mum Strai ght Splice Pair Single Pair Connectors
Capacity Using Single Pair or Multiple Pair
Housi ng Connectors or Multiple Pair Spl i ce Modul es

Type Spl i ce Modul es (See Note 1)
BD 6000 6, 000 Pair 3,000 Pair
BD 8000 8,000 Pair 4,000 Pair
BD 10000 10, 000 Pair 5,000 Pair

4.6 Pedestal Restricted Access Inserts: Restricted access
inserts may be used to protect splices susceptible to unnecessary
handl i ng where subsequent work activities are required or
expected to occur after splices have been conpleted. Restricted
access inserts also provide noisture protection in areas
susceptible to tenporary flooding. A typical restricted access
insert is shown in Figure 1

4.7 Serving Area Interface (SAl) Systems: SAl systens provide
the cross-connect pol nt between feeder and distribution cables.
Connection of feeder to distribution pairs is acconplished by
pl aci ng junpers between connecting blocks. Only RUS accepted
connecting bl ocks having grease or gel filled termnations to
provi de noi sture and corrosion resistance shall be used.

4.8 Buried Cable Splicing Arrangements: Typical buried cable
splicing arrangenents are 1llustrated in Figures 2 through 5.

4.9 Underground Splices (Manholes): Underground splice cases
accommodat e stralght splices, branch splices, and | oad coils.
Under ground splices shall be filled.

4.10 Central Office Tip Cable Splices:

4.10.1 Filled cable or filled splices are not recomrended for
use in central offices, except in cable vault |ocations. Qutside
pl ant cabl e sheath and cable filling conpound are susceptible to
fire and wll support conbustion. Fire, snoke, and gases
generated by these materials during burning are detrinental to

t el ephone swi tchi ng equi pnment.

4.10.2 Tip cables should be spliced in a cable vault. However,
as a last resort, tip cables may be spliced inside a central
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office if flame retardant splice cases or a nonconbusti bl e
central office splice housing is used to contain the splice.

4.10.3 Splices inside the central office shall be nmade as cl ose
as practical to the point where the outside plant cables enter
the building. Except in cable vault |ocations, outside plant
cables within the central office shall be wapped with fireproof
tape or enclosed in nonconbustible conduit.

5. SPICING CONSIDERATIONS FOR FIBER OPTIC CABLES

5.1 Connection Characteristics: Splicing efficiency between
optical tibers 1s a function of light |oss across the fiber
junctions neasured in decibels (dB). A loss of 0.2 dBin a
splice corresponds to a light transm ssion efficiency of
approxi mately 95.5 percent.

5.2 Fiber Core Alignment: Fiber splicing techniques shall be
conducted 1 n such a manner that the cores of the fibers to be
spliced will be aligned as perfectly as possible to all ow nmaxi mum
light transm ssion fromone fiber to the next. Wthout proper

alignment, light will leave the fiber core and travel through the
fiber cladding. Light outside the fiber core is not a usable
light signal. Core msalignnent is illustrated in Figure 6.

5.3 Splice Loss:

5.3.1 Splice |loss can also be caused by fiber defects such as
noni dentical core dianeters, cores not in center of the fiber,
and noncircul ar cores. Such defects are depicted in Figure 7.

5.3.2 Undesirable splice |osses are caused by poor splicing
techni ques including splicing irregularities such as inproper
cleaves and dirty splices. Typical cleave problens are
illustrated in Figure 8.

5.4 Handling Precautions: The follow ng precautions shall be
observed:

5.4.1 Avoid damagi ng the cable during handling operations prior
to splicing. Mnor damage nmay change the transm ssion
characteristics of the fibers to the extent that the cable
section will have to be repl aced;

5.4.2 The cable manufacturer's recomendati ons concer ni ng
pulling tension shall be observed. The maxi mum pulling tension
for nost fiber optic cable is 2669 new ons (600 pound-force);

5.4.3 The cable manufacturer's reconmendati ons concer ni ng
bendi ng radi us shall be observed. Unless the cable
manuf acturer's recomendation is nore stringent, the m nimum
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bendi ng radius for fiber optic cable shall be 20 tines the cable
di anet er;

5.4.4 The cable manufacturer's reconmmendati ons concerni ng buffer

t ube bendi ng radius shall be observed. Unless the cable

manuf acturer's recomendation is nore stringent, the m nimum

bendi ng radius for buffer tubes is usually between 38 mllineters
(1.5in.) and 76 Mmm (3.0 in.). The bending Iimtations on

buffer tubes are intended to prevent kinking. Buffer tube

ki nki ng may cause excessive optical |oss or fiber breakage; and

5.4.5 Handle unprotected glass fibers carefully to avoid
i ntroducing flaws such as scratched or broken fibers.

5.5 Personnel Safety: The follow ng safety precautions shall be
observed:

5.5.1 Safety glasses shall be worn when handling gl ass fibers;

5.5.2 Never view open-ended fibers with the naked eye or a
magni fyi ng device. Inproper viewng of a fiber end that is
transmtting light may cause irreparabl e eye damage; and

5.5.3 Dispose of bare scrap fibers by using the sticky side of a
pi ece of tape to pick up and discard | oose fiber ends. Fiber
scraps easily penetrate the skin and are difficult to renove.

5.6 Equipment Requirements:

5.6.1 Fiber optic splices shall be nade in areas where
tenperature, humdity, and cleanliness can be controlled. Both
fusi on and nmechani cal splicing techniques may require a splicing
vehicl e equipped with a work station that will allow

envi ronnental control.

5.6.2 Both fusion and nechanical splicing techniques are
permtted on RUS financed projects. Wen using the mechani cal
splicing technique, only RUS accepted nechanical fiber optic
splice connectors can be used.

5.6.3 Fusion splicing machines shall be kept in proper working
condition. Regular maintenance in accordance with the nachine
manuf acturer's recomendati ons shall be observed.

5.6.4 Mechanical splicing tools shall be in conformance wth the
t ool manufacturer's recomendati ons.

5.6.5 An optical tine donmain reflectoneter (OIDR) shall be used
for testing splices. The OIDR shall be stationed at the centra
of fice or launch point for testing individual splices as they are
made and for end-to-end signature tests for the fiber optic |ink.
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5.6.6 An optical power neter shall be used for end-to-end cable
acceptance tests.

5.6.7 A prerequisite for the successful conpletion of a fiber
optic splicing endeavor is the presence of a talk circuit between
the splicing technician in the splicing vehicle and the operator
of the OTDR in the central office. The splicing technician and

t he OTDR operator shall have access to conmunications with each
other to informeach other as to:

a. \Wich splices neet the | oss objectives;

b. The sequence in which buffer tubes and fibers are to be
sel ected for subsequent splicing operations; and

c. The timng required for the performance of OIDR testing
to prevent making an OIDR test at the sanme tinme a splice
i s being fused.

5.7 Cable Preparation:

5.7.1 The engineering work prints shall prescribe the cable

sl ack needed at splice points to reach the work station inside
the splicing vehicle. Consideration should be given to the sl ack
required for future maintenance activity as well as initial
construction activities. The required slack may be different for
each splice point, depending on the site logistics. However, the
required slack is seldomless than 15 neters (50 feet). The
anmount of slack actually used shall be recorded for each splice
point to assist future maintenance and restoration efforts.

5.7.2 The splice case manufacturer's recommendati ons concer ni ng
t he amount of cable sheath to be renoved shall be followed to
facilitate splicing operations. The length of the sheath opening
shall be identified wwth a wap of plastic tape.

5.7.3 If the cable contains a rip cord, the cable jacket shal
be ring cut approximately 15 cm (6 in.) fromthe end and the

15 cm (6 in.) of cable jacket shall be renoved to expose the rip
cord. The rip cord shall be used to slit the jacket to the tape
mar K.

5.7.4 |1f the cable does not contain rip cord, the cable jacket
shall be slit using a sheath splitter. No cuts shall be nade
into the cable core nor shall the buffer tubes be damaged.

5.7.5 If the cable contains an arnor sheath, the outer jacket
shal |l be opened along the slit and the jacket shall be renoved
exposing the arnor sheath. The arnor shall be separated at the
seam and pulled fromthe cable exposing the inner jacket. The
arnor shall be renoved nmaking all owances for a shield bond
connector. The inner sheath shall be slit using a sheath



Bulletin 1753F-401(PC-2)
Page 19

splitter or rip cord. The cable core shall not be damaged nor
shall there be any danmage to the buffer tubes. The jacket shal
be peel ed back and cut at the end of the slit. The exposed

buf fer tubes shall not be cut, kinked, or bent.

5.7.6 After the cable sheath has been renoved, the binder tape
shall be renoved fromthe cable. The cable shall not be crushed
or def or ned.

5.7.7 The buffer tubes shall be unstranded one at a time. The
buf fer tubes shall not be kinked.

5.7.8 If the cable is equipped with a strength nenber, the
strength nenber shall be cut to the I ength recomended by the
splice case manufacturer

5.7.9 Each buffer tube shall be inspected for kinks, cuts, and
flat spots. |If damage is detected, an additional |ength of cable
j acket shall be renoved and all of the buffer tubes shall be cut
of f at the point of damage.

5.7.10 The cable preparation sequence shall be repeated for the
ot her cabl e end.

5.8 Shield Bonding and Grounding: For personnel safety, the
shields and netallic strength nenbers of the cables to be spliced
shal | be bonded together and grounded before splicing activities
are started. (See Paragraphs 7.4, and 7.5.1 through 7.5.3 of
this standard for final bonding and groundi ng provisions.)

5.9 Fiber Optic Color Code: The standard fiber optic color code
for butfter tubes and i1 ndividual fibers shall be as shown in
Tabl e 7.

TABLE 7
Fi ber and Buffer Tube ldentification

Buf f er Tube
and Fi ber No. Col or

Bl ue
Orange
G een
Br own
Slate
White
Red

Bl ack
Yel | ow
10 Vi ol et
11 Rose
12 Aqua
13 Bl ue/ Bl ack Tracer

OCO~NOUITRAWNPE
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14 Orange/ Bl ack Tracer
15 G een/ Bl ack Tracer
16 Brown/ Bl ack Tracer
17 Sl at e/ Bl ack Tracer
18 VWhi t e/ Bl ack Tracer
19 Red/ Bl ack Tracer
20 Bl ack/ Yel | ow Tr acer
21 Yel | ow Bl ack Tracer
22 Vi ol et/ Bl ack Tracer
23 Rose/ Bl ack Tracer
24 Aqua/ Bl ack Tracer

5.10 Buffer Tube Removal:

5.10.1 The splice case manufacturer's recomendation shall be
foll owed concerning the total |length of buffer tube to be
removed. ldentify the length to be renoved with plastic tape.

5.10.2 Experinent with a scrap buffer tube to determ ne the
cutting tool adjustnent required to ring cut a buffer tube
wi t hout damagi ng the fibers.

5.10.3 Buffer tubes shall be renoved by carefully ring cutting
and renoving approximately 15 to 46 cm (6 to 18 in.) of buffer
tube at a tinme. The process shall be repeated until the required
| ength of buffer tube has been renoved, including the tape
identification marker.

5.11 Coated Fiber Cleaning:

5.11.1 Each coated fiber shall be cleaned. The cable

manuf acturer's recomendati ons shall be followed concerning the
solvent required to clean the coated fibers. Reagent grade

i sopropyl alcohol is a comonly used cl eani ng sol vent.

5.11.2 A tissue or cotton ball shall be soaked in the
recommended cl eani ng solvent and the coated fibers shall be
carefully wi ped one at a tine using a clean tissue or cotton bal
for each coated fiber. Caution shall be exercised to avoid
removi ng the col oring agent fromthe fiber coating.

5.12 Fiber Coating Removal:

5.12.1 Fiber coatings shall be renoved. |In accordance with the
splicing method used, the splice case manufacturer's
recommendati on shall be followed concerning the I ength of fiber
coating to be renoved.

5.12.2 The recommended | ength of fiber coating shall be renoved
only on the two fibers to be spliced. Fiber coating renoval
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shall be perfornmed on a one-fiber-at-a-tine basis as each splice
IS prepared.

5.13 Bare Fiber Cleaning: After the fiber coating has been
removed, the bare fibers shall be cleaned prior to splicing.
Each fiber shall be wiped with a clean tissue or cotton bal
soaked with the cl eaning solvent reconmended by the cable

manuf acturer. The bare fiber shall be w ped one tine to mnim ze
fi ber damage. Aggressive w ping of bare fiber shall be avoid as
it lowers the fiber tensile strength.

5.14 Fiber Cleaving: Ceaving tools shall be clean and have
sharp cutting edges to mnimze fiber scratches and inproper

cl eave angles. Ceaving tools that are recomended by the

manuf acturer of the splicing systemshall be used.

5.15 Cleaved Fiber Handling: The cl eaved and cl eaned fi ber
shall not be allowed to touch other objects and shall be inserted
into the splicing device.

5.16 Completion of the Splice:

5.16.1 1In accordance with the nethod of splicing selected by the
borrower, the splice shall be conpleted by either fusing the
splice or by applying the nechani cal connector.

5.16.2 Each spliced fiber shall be routed through the organizer
tray one at a time as splices are conpleted. The fibers shall be
organi zed one at a tinme to prevent tangled spliced fibers. The
splice case manufacturer's recommendati on shall be foll owed
concerning the splice tray sel ection

5.17 Fiber Optic Testing: Fiber optic testing shall be
performed 1 n accordance with RUS Bulletin 345-63, RUS Standard
For Acceptance Tests and Measurenents of Tel ephone Plant, PC- 4.

5.18 Cable Acceptance: Installed cable shall be tested and pass
the inventory and acceptance testing specified in the Tel ephone
System Construction Contract (Labor and Materials), RUS Form 515.
The tests and inspections shall be w tnessed by the borrower's
resi dent project representative.

6. SPLICE ARRANGEMENTS FOR FIBER OPTIC CABLES

6.1 Aerial Splices: Cable slack at aerial splices shall be
stored elther on the nessenger strand, on the pole, or inside a
pedestal at the base of the pole. A typical arrangenent for the
storage of cable slack at aerial splices is shown in Figure 9.

6.2 Buried Splices: Buried splices shall be installed in
handhol es to accommodate the splice case and the required
splicing slack. An alternative to the handhole is a pedestal
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specifically designed for fiber optic splice cases. Typical
arrangenents for buried cable splices are shown in Figures 10
and 11.

6.3 Underground Manhole Splices: Underground splices shall be
stored 1 n nanhol es on cabl e hooks and racks fastened to the
manhol e wall. The cable slack shall be stored on cabl e hooks and
racks as shown in Figure 12.

6.4 Central Office Cable Entrance:

6.4.1 Filled cable or filled splices are not recomended for use
inside the central offices except in cable vault |ocations.
Qutside plant cable sheath and cable filling conpound are
susceptible to fire and wll support conbustion. Fire, snoke,
and gases generated by these materials during burning are
detrinmental to tel ephone sw tching equipment.

6.4.2 As a first choice, the outside plant fiber optic cable
shall be spliced to an all-dielectric fire retardant cable in a
cable vault with the all-dielectric cable extending into the
central office and termnated inside a fiber patch panel

6.4.3 As a second choice, the outside plant cable nmay be spliced
inside the central office if a flane retardant fiber optic splice
case or a nonconbustible central office splice housing equipped
Wi th organizer trays is used to contain the splice.

6.4.4 In cases referenced in Paragraphs 6.4.2 and 6.4.3 of this
standard, as a mninumthe fire retardant all-dielectric cable
used to provide the connection between the cable entrance splice
and the fiber patch panel shall be |listed as Communi cation Riser
Cable (Type CWR) in accordance with Sections 800-50 and 800-51(b)
of the 1993 National Electrical Code.

6.4.5 Splices inside the central office shall be nmade as cl ose
as practicable to the point where the outside plant cables enter
the building. Except in cable vault |ocations, outside plant
cables within the central office shall be wapped with fireproof
tape or enclosed in nonconbustible conduit.

7. BONDING AND GROUNDING FIBER OPTIC CABLE, COPPER CABLE, AND
COPPER SERVICE WIRE

7.1 Bonding: Bonding is electrically connecting two or nore
metallic 1tenms of tel ephone hardware to maintain a conmon

el ectrical potential. Bonding may involve connections to another
utility.



Bulletin 1753F-401(PC-2)
Page 23

7.2 Copper Cable Shield Bond Connections:

7.2.1 Cable shields shall be bonded at each splice |ocation.
Only RUS accepted cable shield bond connectors shall be used to
provi de bondi ng and groundi ng connections to netallic cable
shields. The shield bond connector manufacturer's instructions
shall be followed concerning installation and use.

7.2.2 Shield bonding conductors shall be either stranded or

brai ded tinned copper wire equivalent to a mninmum No. 6 Anerican
Wre Gauge (AW and shall be RUS accepted. The conductor
connections shall be tinned or of a conpatible binetallic design
to avoid corrosion problens associated with dissimlar netals.
The nunber of shield bond connectors required per pair size and
gauge shall be as shown in Table 8:

TABLE 8
Shi el d Bond Connectors Per Pair Size and Gauge

Pair Size and Gauge No. of Shield

19 AWG 22 AWG 24 AWG 26 AWG Bond Connectors
0- 25 0-100 0- 150 0- 200 1
50- 100 150- 300 200- 400 300- 600 2
150- 200 400- 600 600- 900 900- 1500 3
300- 600 900- 1200 1200- 2100 1800- 3600 4

7.2.3 It is permssible to strap across the shield bond
connectors of several cables with a single I ength of braided
wire. However, both ends of the braid shall be term nated on the
pedestal ground bracket to provide a bonding |oop. Shield bond
connection nmethods for individual cables are shown in Figures 13
t hrough 15, and the bondi ng of several cables inside a pedestal
usi ng the bonding loop is shown in Figure 16.

7.3 Buried Service Wire Shield Bond Connections: Buried service
wire shields shall be connected to the pedestal bondi ng and
groundi ng system Typical buried service wire installations are
shown in Figures 17 and 18. 1In addition to the nethods
referenced in Figures 17 and 18, the shields of buried service
wires may al so be connected to the pedestal bondi ng and groundi ng
system usi ng buried service wire bonding harnesses |listed on Page
3.3.1, Item"gs-b," of RUS Bulletin 17551-100. RUS Bulletin
17551 -100 may be purchased fromthe Superintendent of Docunents,
U S. Governnent Printing O fice, Washington, DC 20402. \When

t hose harnesses are used they shall be installed in accordance
with the manufacturer's instructions.

7.4 Fiber Optic Cable Bond Connections:
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7.4.1 The cable shield and netallic strength nenbers shall be
bonded at each splice location. Only RUS accepted fiber optic
cabl e shield bond connectors shall be used to provide bondi ng
connections to the netallic cable shields. The shield bond
connector manufacturer's instructions shall be foll owed
concerning installation and use.

7.4.2 Shield bonding conductors shall be either stranded or

brai ded tinned copper wire equivalent to a mnimum No. 6 AWG and

shal | be RUS accepted. The conductor connections shall be tinned
or of a conpatible binetallic design to avoid corrosion problens

associated with dissimlar netals.

7.5 Grounding:

7.5.1 Gounding is electrically connecting netallic tel ephone
hardware to a National Electrical Safety Code (NESC) acceptable
groundi ng el ectrode. Acceptable grounding el ectrodes are defined
in the Rul e 99A of the NESC.

7.5.2 The conductor used for grounding netallic tel ephone
hardware shall be a m nimum No. 6 AWG solid, bare copper
conduct or.

7.5.3 For copper and fiber optic cable plant, all cable shields,
all nmetallic strength nmenbers, and all netallic hardware shal
be:

7.5.3.1 Gounded at each splice location to a driven groundi ng
el ectrode (ground rod) of:

a. At least 1.5 neters (5 feet) in length where the | ocal
frost level is normally less than 0.30 neters (1 foot)
deep; or

b. At least 2.44 neters (8 feet) in I ength where the |ocal
frost level is normally 0.30 neters (1 foot) or deeper;
and

7.5.3.2 Bonded to a nmulti-grounded power system neutral when the
splice is within 1.8 neters (6 feet) of access to the grounding
system of the nulti-grounded neutral system Bonding to the

mul ti-grounded neutral of a parallel power line may help to

m nimze tel ephone interference on | ong exposures wth copper
cable plant. Consideration, thus, should be given to conpleting
such bonds, at least four (4) tinmes each mle, when splices are
greater than 1.8 neters (6 feet) but less than 4.6 neters

(15 feet) fromaccess to the nulti-grounded neutral.

7.6 Bonding and Grounding Splice Cases:
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7.6.1 Splice cases are equi pped with bondi ng and groundi ng
devices to ensure that cable shields and netallic strength
menbers maintain electrical continuity during and after cable
splicing operations. The splice case manufacturer's
recommendati ons shall be foll owed concerning the bondi ng and
groundi ng procedures. Conductors used for bonding shall be
ei ther stranded or braided tinned copper wire equivalent to 6
AWG.  Conductors used for grounding shall be a solid, bare,
copper wire equivalent to mnimm No. 6 AWG

7.6.2 Buried splice cases installed in either handhol es or
pedestal s shall be grounded such that the cable shield grounds
are attached to a common ground connection that wll allow the
lifting of a ground on the cable shield in either direction to
permt efficient cable |locating procedures. As a first choice,
buri ed groundi ng conductor(s) shall be bare. However, if two or
nmore groundi ng conductors are buried in the sane trench, they
shall be insulated to avoid shorts when a locating tone is
appl i ed.

7.6.3 A typical bonding and grounding nmethod for fiber optic
splices is shown in Figure 19.

7.7 Bonding and Grounding Central Office Cable Entrances: The
RUS Tel ecomruni cat1 ons Engi neering and Construction Mnual

(TE&CM Section 810 provides bondi ng and groundi ng gui dance for
central office cable entrances. Splicing operations shall not be
attenpted before all netallic cable shield and strength nenbers
are bonded and grounded.




Bulletin 1753F-401(PC—2)

FIGURES

FIGURE 1
PEDESTAL RESTRICTED ACCESS INSERT
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FIGURE 2
SERVICE WIRE CONNECTION TO BURIED CABLE

| __—— Wire Connectors for
Splicing Drop

ﬁ \\

|

i

”

Plastic Tie
Wraps

- Cable Sheath Removed

Service Wire

Cable | ~— Pedestal

Note: See Figures 13 through 16 for cable tags, tie wraps,
and bonding and grounding details.
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FIGURE 3
TYPICAL SPLICE USING SINGLE PAIR CONNECTORS

4 )

- Splice Support
Bar

Splice Bundles

Splice Housing —=t

Single Pair Splice
Connectors

Note: Cable tags, bonding and grounding details, and plastic
tie wraps have been omitted for clarity. See Figures
15 through 16 for cable tags, tie wraps, and bonding
and grounding details.
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FIGURE 4
LARGE SPLICE USING MULTIPLE PAIR CONNECTORS

Splice Bundles —

\Splice

Support Bar

Multiple Pair

Splice ——==
Connectors

Housing

Note: Cable tags, bonding and grounding details, and plastic
tie wraps have been omitted for clarity. See Figures
135 through 16 for cable tags, tie wraps, and bonding
and grounding details.
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FIGURE 5

LARGE SPLICE USING MULTIPLE PAIR CONNECTORS
MOUNTED ON ORGANIZER RACKS
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Note: Cable tags, bonding and grounding details, and plastic
tie wraps have been omitted for clarity. See Figures 13
through 16 for cable tags, tie wraps, and bonding and
and grounding details.
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FIGURE 6
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FIGURE 7
SPLICE LOSS CAUSED BY FIBER MANUFACTURE

Different Core Diameters
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FIGURE 8
IMPROPER CLEAVES VERSUS PROPER CLEAVE
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FIGURE 9
AERIAL SPLICE STORED INSIDE PEDESTAL

-

\(\ Fiber Optic
Cable
U—-Guard —+
Pedestal
Splice Case

Fiber Optic Cable Slack

Note: See Figure 11 for details concerning storage of splice
case inside pedestal.
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FIGURE 10
BURIED SPLICE STORED INSIDE HANDHOLE

Handhole

Splice Case

Note: Ground wires omitted for clarity. See Figure 19 for
bonding and grounding details.
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FIGURE 11
BURIED SPLICE STORED INSIDE PEDESTAL HOUSING
4 N
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6 AWG Bare Copper Conductor To Electric Power MGN Or
Telco Grounding Electrode
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FIGURE 12
MANHOLE SPLICE STORAGE
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FIGURE 13
BONDING AND GROUNDING CABLES INSIDE PEDESTALS

—— Shield Bond Connector
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/ /m 1—6 AWG Tinned Bonding
Harness Or Wire Braid

tTop Of Ground Line Cover Plate

| | 6 AWG Ground Wire -
Tie To Telco Ground Rod
Wrap — Cable Tag Or Electric Power MGN
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FIGURE 14

BONDING AND GROUNDING OF LARGE CABLES INSIDE PEDESTALS
USING MULTIPLE SHIELD BOND CONNECTORS AND HARNESS WIRES

— Shield Bond Connector

L 0.6 cm (0.25 in.
S [ ( )

—
T s Three Half—Lapped Layers
* |7 Of Vinyl Tape
B cm
(2.5 in.)
Vinyl Tape
x Or Tie Wrap rHousing Ground Bracket
/ See Note
12.7 cm
. o| lool |o

- 06 AWG Tinned
Bonding Harness Wire

7 6 AWG Ground
Wire To Telco Ground
Rod Or Electric
/ t Power MGN
Tie

Top Of Ground Line Cover Plate
Wrap

Cable
Tag

Note: The maximum number of harness wires that can be installed on each stud of
the ground bracket shuall be in accordance with the muanufacturer’s instructions.
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FIGURE 15

ALTERNATIVE METHOD OF BONDING AND GROUNDING LARGE CABLES
IN PEDESTALS USING MULTIPLE SHIELD BOND CONNECTORS AND
6 AWG WIRE BRAID

Shield Bond Connector
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FIGURE 16

ALTERNATIVE METHOD OF BONDING AND GROUNDING SEVERAL
CABLES IN PEDESTALS USING SHIELD BOND CONNECTORS
AND 6 AWG WIRE BRAID LOOP
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FIGURE 17
CROUNDING SERVICE WIRE SHIELDS USING SERVICE WIRE CLAMP

rService Wire Conductors

\\\ \\ / rHousing Ground Bracket

O O O

11 ] In Holes And Slot For
Mounting Additional

| Service Wire Clamp
| O] 10O

.‘t\\\\\___

Copper Service Wire Shield

Service —

Wire Clamp
— Service Wire Outer Sheath

Note: Provide a loop in service drops to allow for movement
of the drops without damage to the grounding
connection.
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ALTERNATIVE METHOD OF GROUNDING BURIED
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SERVICE WIRES INSIDE PEDESTALS
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FIGURE 19
BONDING AND GROUNDING BURIED FIBER OFPTIC SPLICES
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UNI TED STATES DEPARTMENT OF AGRI CULTURE
Rural Uilities Service

BULLETI N 1753F- 151

SUBJECT: Specifications and Drawi ngs for Construction of
Under ground Pl ant, RUS Form 515b

Incorporated by reference in 7 CFR 1755.97

TO. Al Tel ecommuni cati ons Borrowers

RUS Tel ecommuni cati ons Staff
EFFECTI VE DATE: Septenber 17, 2001
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Tel ecommuni cati ons St andards Di vi si on.

AVAI LABI LI TY: This bulletin supersedes RUS Bulletin 345-151,
Speci fications and Draw ngs for Conduit and Manhol e Constructi on,
RUS Form 515c, issued May 25, 1989; and RUS Bul |l etin 345-152,
Speci fications and Drawi ngs for Underground Cable Installation,
RUS Form 515d, issued May 25, 1989.

This bulletin can be accessed via the Internet at

http://ww. usda. gov/rus/tel econf publications/bulletins.htm

PURPOSE: This specification provides Contractors, Engineers, and
RUS Borrowers with assenbly unit descriptions, materials,
construction and installation, and drawi ngs for underground pl ant
associated with RUS Form 515, Tel ecomruni cati ons System
Construction Contract.

Roberta D. Purcell 8/ 21/ 01

Roberta D. Purcell Dat e
Assi stant Adm ni strator
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LI ST OF CHANGES
Conbi nati on of RUS Form 515¢ and RUS Form 515d.

Modi fication of Section HC to provide conpensation on a
single pair basis.

Modi fication of Section HO to provide conpensation for
testing a fiber.

Modi fication of Section PMas follows:
(a) Redefined PM21 to a nore generalized description;
(b) Added PM22 unit.

Eli m nati on of Section U.

Modi fication of Section UD by elimnation of suffix "P" and
the addi ng of suffix “V’ to allow placenent of innerducts in
new or existing conduit systens.

Modi fication of the UF and UO units to provi de conpensati on
on a per foot basis.

Eli m nati on of Section UG

Modi fi cation of Section UHto allow for installation in
areas of vehicular traffic.

Modi fication of Section UMto indicate precast manhol es as
the default type.

In part 111, section 2, added requirenent that poured in

pl ace manhol es are now to be constructed as specified by the
Engineer. Qher references to poured in place manhol es were
el i m nat ed.

In part 111, section 4, added requirenent that when bl ow ng
of underground cable is specified, the installation shall be
in accordance with the manufacturer of the bl ow ng
instal |l ati on equi pnent.

For editorial or other mnor technical changes, refer to the body
of the docunent.
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Part | - DESCRI PTI ON OF ASSEMBLY UNI TS AND PROPOSAL AND
CONTRACT SECTI ONS

The Contractor’s Proposal formis divided into sections and the
sections approved for construction shall be listed in the
Construction Agreenent by the Owmer. The sections are as follows:

Section HC - Copper Splicing Assenbly Units

Section HO - Fiber Optic Splicing Assenbly Units

Section HU - Underground Splice C osure Assenbly Units

Section PM - M scell aneous Assenbly Units

Section UD - Underground Conduit Assenbly Units

Section UF - Underground Filled Copper Cable Assenbly
Units

Section UH - Underground Handhol e Assenbly Units

Section UM - Precast Manhole Assenbly Units

Section UO - Underground Filled Fiber Optic Cable

Assenbly Units

Each assenbly unit includes only the nmaterials listed on the
corresponding Installation and Construction Guide Draw ngs or
description of unit where no drawi ng exi sts. The various
installation and construction units, which are included in this
Proposal and upon which quotations are required, are defined by
the foll owm ng descriptions:

Section HC — COPPER SPLI CI NG ASSEMBLY UNI TS

HC1 Consi sts of the | abor and material necessary in the wre
wor k and splicing of one (1) cable pair in any cable,
i ncl udi ng any non-working pair in an existing cable in
accordance with RUS Splicing Standard Bulletin 1753F-401
(PG 2) using individual nmechanical splicing connectors.
The splice may be straight, bridged, or pieced out and
bridged. Pairs that are to be tested, capped, or tested
and capped, when specified by the Engi neer are consi dered
to be part of this unit. Only those pairs on which
splicing, testing, and/or capping operations are
performed are counted and each pair is counted only once
at each location. On aerial inserts, each end of the
fuse link is considered as a splice.

HC3 Consi sts of the | abor and material necessary in the wre
wor k and splicing of one (1) cable pair in any cable,
i ncl udi ng any non-working pair in an existing cable in
accordance with RUS Splicing Standard Bulletin 1753F-401
(PC-2) using splicing nodules. The splice may be
straight, bridged or pieced out and bridged. Pairs that
are to be tested, capped, or tested and capped, when
specified by the Engi neer are considered to be part of
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this unit. Only those pairs on which splicing, testing,
and/ or cappi ng operations are perforned are counted and
each pair is counted only once at each location. On
aerial inserts, each end of the fuse link is considered
as a splice.

Section HO - FIBER OPTIC SPLI CI NG ASSEMBLY UNI TS

Consists of all |abor and materi al necessary to splice and/or
test one (1) glass fiber in any cable in accordance with RUS
Splicing Standard Bulletin 1753F-401(PC-2). The | abor shal
include initial neasurenment, mnimzing the attenuation, splicing
and stowing the spliced fiber in a fiber organizer. The |abor
and material for the fiber organizer is part of the appropriate
splice closure unit.

Suffix Descri ption
HOL Fusion Splice
HO2 Mechani cal Splice
HC3 Connector Splice

Section HU - UNDERGROUND SPLI CE CLOSURE ASSEMBLY UNI TS

Consi sts of an underground splice closure and the closure

manuf acturer’s provi ded encapsulating material if required,
installed in place and the | abor and material for setting up in
preparation for installing the closure, such as, opening the
sheath or jacket of the cable, bonding of the cable shields,

filling the closure if required, closing the closure, and, when
applicable, pressure testing, all in accordance with the
manufacturer's instructions. It also includes all necessary

hardware itens to support the closure and the cable adjacent to
the closure on the cable racks in the manhole. Cable splicing
shal | be conpensated under the appropriate splicing units.

The assenbly units are defined as foll ows:

HUF( ) Underground Filled Cosure - Afilled splice closure
with pair count and gauge for each cable to be spliced.

HUO( ) Underground Filled Fiber Optic Cosure - A fiber optic
cl osure and organizer with the nunber of fibers to be
housed in the organizer.
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HUP( ) Under ground Pressurized Closure - A pressurized splice
closure with pair count and gauge for each cable to be
spliced.
The followng illustrations indicate the nethod of designating the
mat eri al required.
HUF( 100- 24) Underground filled closure enclosing two

cabl e ends sanme pair count and gauge.

HUP( 200- 24) ( 100- 24) Under ground pressurized closure
encl osing two cable ends with different
pair counts.

HUF( 600- 24) ( 200- 24) Underground filled cl osure encl osing
(200- 24) (200- 22) four cable ends with pair counts and
gauges as shown.

HUQ( 24) Underground filled fiber optic splice
cl osure and organi zer capabl e of
accommodating a m ni num of 24 fibers.

Section PM - M SCELLANEQUS ASSEMBLY UNI TS

Consists of all |abor and materials to construct and install the
units defined individually below required for the installation and
construction of the underground cable portions of the Project.

PMVR1 Cabl e Entrance — Consists of the necessary | abor and
material to term nate copper and/or fiber optic outside
pl ant cabl es as shown on the detail ed draw ngs as
speci fied by the Engi neer.

PM22 G oundi ng System — Consi sts of the necessary | abor and
material to construct a groundi ng systemas shown on the
detail ed drawi ngs as specified by the Engineer. This unit
shall include all ground el ectrodes, trenching,
backfilling, bonding the auxiliary ground el ectrodes to
each other and to the primary ground el ectrodes, and
bonding to the master ground bar (M3B).

Section UD - UNDERGROUND CONDUI T ASSEMBLY UNI TS

Consi sts of one (1) foot [0.305 neters (n)] of single or multiduct
conduit in place. This unit includes all material and | abor for
the placenment of the conduit to the depth indicated in the

speci fications.
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The assenbly unit is defined as foll ows:

ub () Under gr ound Condui t
The nunber of conduits placed horizontally, and vertically, and
the inside diameter (distance between opposite walls for square
conduit), shall be indicated in the parentheses.

Options designated by the foll ow ng suffixes apply:

Suffix Descri ption

E This unit consists of necessary | abor and materials
to encase the conduit in concrete. (Encasenent
shall consist of a 2 inch (in.)
[51 mIlinmeters (mmM] m ninmum cover over the
conduit(s), a mnimmof 1-1/2 in. (38 mm at
the sides and a mnimumof 2 in. (51 mm for
t he base.)

S This unit consists of the necessary |abor and
materials to encase the conduit in sand or fine
earth. (Encasenent shall consist of a 4 in.

(102 mm cover over the conduit(s), a m ninum of 1-
1/2 in. (38 M) at the sides and a m ni mum of
3in. (76 mm for the base.)

B This unit consists of the necessary |abor and
materials to provide a concrete base for the
conduit assenbly unit as determ ned by the
Engi neer. (Concrete base wll be 3 in. (76 mm
in thickness for the width of the trench.)

C This unit consists of the necessary |abor and
materials to provide a concrete cover for the
conduit assenbly unit as determ ned by the
Engi neer. (The concrete cover shall have a m ni mum
thickness of 3 in. (76 nm and shall be at |east as
wi de as the conduit.)

A This unit consists of the necessary |abor and
materials to renove and restore paved surfaces.
Al'l work shall be perforned as required in
accordance with federal, state and/or | ocal
construction standards in effect at the time of bid
dat e.
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\% This unit consists of the necessary |abor and
materials to place one or nore vacant innerduct(s)
in a conduit. The parentheses for the UD unit
shal |l indicate the nunber of innerducts followed by
the inside dianeter of the innerduct to be pl aced
in new or existing conduit, including rodding and
cl eaning of the conduit if necessary.

A. This unit al so incl udes:

(1) Al labor and material required for conduit jointing,
such as, conduit bends, couplings, adapters, fittings, plugs or
seal s, and spacers.

(2) Al material and | abor required in the repair of
streets, roads, sidewal ks, drives, fences, |awns, shrubbery,
trees, watermains, pipes, pipelines and contents, underground
power and tel ecomrunications facilities, and any other incidental
property damaged during the installation of underground conduit.

(3) Al labor and material for trenching, shoring,
backfilling, tamping, and di sposal of water and excess or unusable
mat eri al .

(4) Al labor required for rodding and cl eaning of conduit
as specified by the Engineer. Wen rodding and cl eaning are not
specified by the Engineer, these actions shall be in accordance
with Part 111, Section 2.10.

B. The I ength of conduit for conpensation purposes is determ ned
by taking the sum of distances paralleling the conduit between
manhol es or between nmanhol es and term nation points as specified
by the Engi neer.

The followng illustrations indicate the nethod of designating the
mat eri al required.

UD(4x4-2) E | ndi cat es concrete encased conduit having four
ducts horizontally by four ducts vertically,
(16 ducts total), with each duct having an
inside dianmeter of 2 in. (51 nmm.

UD(4x3-3-1/2)B I ndi cates a concrete base for a conduit having
4 ducts horizontally by 3 ducts vertically,
(12 ducts total), with each duct having an
i nside dianmeter of 3-1/2 in.

(89 ).
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up(3-1.25)V I ndi cates 3 innerducts of 1.25 in. (31 nm
i nside dianmeter to be placed in a new or
exi sting conduit.

Section UF - UNDERGROUND FI LLED COPPER CABLE ASSEMBLY UNI TS

Consists of 1 foot (0.305 m of underground filled copper cable
installed in underground conduits and manholes. This unit also
consists of setting up the cable wthin the manhol e, providing and
pl aci ng cabl e supports and cabl e rack hooks, pulling-in wres,

duct seals or plugs, cable tags, manhol e cabl e racks and roddi ng
and cl eaning of ducts all as required in accordance with the
detail ed plans and specifications. This unit includes bonding
toget her of all closures, but does not include cable closure
assenblies or cable splicing in manholes. The splicing and
closures will be specified separately. The length of cable for
conpensati on purposes is determ ned by neasuring the distances
paralleling the cable plus the vertical |engths of cable installed
on supporting structures. This unit shall include the cleaning
out and/or punpi ng out of manhol es when specified by the Engineer

i n advance of bi ddi ng.

Options designated by the foll ow ng suffixes apply:

Suffix Descri ption

H Screened cabl e designated for Tl carrier systens.
H1C Screened cabl e designated for T1C carrier systens.

Each underground fill ed copper cable assenbly unit is listed in
accordance with the nunber of pairs and gauge of conductors. Each
unit is prefixed by the letters UF. The following illustration

i ndi cates the nethod of designating the material required.

UF600- 24H1C A 600 pair, 24 gauge underground filled copper
cable with a screen designated for T1C carrier
syst ens.

Section UH — UNDERGROUND HANDHOLE ASSEMBLY UNI TS

Consi sts of |abor and material for one (1) underground handhol e
installed in place, including the base, top cover and nounting
har dware, and pea gravel. The handhol e size, anobunt of pea grave
and the installation shall be as specified by the Engineer. The
handhol e assenbly unit shall be used only in areas of non-
vehicular traffic. Wen required for use in areas

of vehicular traffic, the handhole shall be rated to w thstand
vehi cular traffic. Were specified, vehicular traffic rated
handhol es shall be suffixed with the letter "T".
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The assenbly units are defined as foll ows:

UHC( ) Under gr ound Handhol e for copper systens.
UHF( ) Under gr ound Handhol e for fiber optic systens.

The di nensions of length, wi dth, and depth of the handhol e shal
be indicated in the parentheses in inches (mllinmeters).

Exanpl es:

UHC( 13x24X24) Under ground handhol e for copper systens with
di mensions of 13 x 24 x 24 in. (330 x 610 x
610 nm (approxi nate).

UHF( 17x30x30) T Under gr ound handhol e for fiber optic systens with
di mensions of 17 x 30 x 30 in. (432 x 762
X 762 nm) (approximate) which is rated for
vehi cul ar traffic.

Section UM — PRECAST MANHOLE ASSEMBLY UNI TS

Consi sts of all |abor and material necessary to install a precast
concrete manhole in place. The unit shall include pit excavation,
masonry materials, collar, manhole frane and cover, pulling-in
irons, and other materials necessary to nake an appropriate
installation in accordance with the Construction Sheets. In

addi tion, precast manhol e assenbly units also include all naterial
and |l abor required in the repair and/or replacenent of streets,
roads, drives, fences, |awns, shrubbery, waternmins, pipes,

pi pel i nes and contents, underground power and tel ecommuni cations
facilities, buried sewerage and drainage facilities and any ot her
property damaged during the construction of the manhol e assenbly
unit. Backfilling shall include backfill conpaction, renoval of
excess materials and site clearing. Each manhole is listed as a
separate unit installed in place.

Al'l manhol e unit designations shall begin with the letters UM
followed by a letter to indicate the type of the manhol e and
conduit arrangenents shown in the unit drawings. The letters "A"
L, otTt, "JU, "X', or "Y' indicate rectangul ar manhol es, and the
letter "V' indicates a V-shaped manhol e.

| medi ately following the letter indicating the manhol e type shal
be a fourth letter, which shall indicate the type of frame, and
cover with which the manhole is to be equipped. The letter "R
indicates a light duty frame and cover. The letter "B" indicates
a heavy duty frame and cover. Following the letter indicating
frame and cover type, and encl osed in parentheses shall be the
nom nal dianeter of the franme opening in inches (mllineters).
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Exanpl es:
UM AR( 24) Rect angul ar manhol e equi pped with a 24 in.
(610 mm |ight duty frame and cover.
UM VB( 30) V shaped manhol e equi pped with a 30 in.

(762 mm heavy duty franme and cover.

UO - UNDERGROUND FI LLED FI BER OPTI C CABLE ASSEMBLY UNI TS

Consists of one (1) foot (0.305 m of underground filled fiber
optic cable installed in underground conduit and nmanhol es. This
unit al so consists of setting up the cable within the manhol e,
provi di ng and pl aci ng cabl e supports and cabl e rack hooks,
pulling-in wires, duct seals or plugs, cable tags, manhol e cable
racks, and roddi ng and cl eaning of ducts, all as required in
accordance wth the detailed plans and specifications. This unit
does not include cable closure assenbly or cable splicing. They
will be specified separately. The length of cable for
conpensati on purposes is determ ned by nmeasuring the distances
paralleling the cable plus the vertical |engths of cable installed
on supporting structures. This unit shall include cleaning out
and/ or punpi ng out of manhol es when specified by the Engineer in
advance of bi ddi ng.

Each underground filled fiber optic cable assenbly unit is |listed
i n accordance with the nunber of optical fibers. Each unit is
prefixed by the letters UO The following illustration indicates
the nmethod of designating the material required.

uo24 An underground filled fiber optic cable
with 24 fibers.
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Part |1 - SPECI FI CATI ON FOR MATERI ALS

1. SCOPE

This part of the specification is concerned with the various
materials required for the construction of underground plant of a
rural telecomunications system as shown on the Pl ans,

Speci fications, and Construction Sheets.

2. GENERAL

Al materials used in the construction of the rural

t el ecommuni cati ons system except those |isted in Paragraph 3 bel ow
shall be listed in RUS Informational Publication (IP)

344-2, "List of Materials Acceptable for Use on Tel ecomruni cations
Systens of RUS Borrowers," unless specific witten approval has
been granted by the Adm nistrator.

3. M SCELLANEQUS

|tenms which do not appear in RUS | P 344-2, "List of Materials
Acceptabl e for Use on Tel econmuni cati ons Systens of RUS
Borrowers," shall be of a quality suitable for the application for
whi ch they are intended.

Part 111 - SPECIFI CATI ONS FOR CONSTRUCTI ON AND | NSTALLATI ON

1. GENERAL

1.1 Al construction and installation work shall be done in a
t hor ough and wor kmanl i ke manner in accordance with the Pl ans,
Specifications and Construction Sheets and shall be subject to
acceptance by the Owmer and the Adm nistrator.

1.2 Al material to be used in construction of the Project shal
be stored so as to be protected fromdeteriorating effects of the
el ement s.

1.3 Al underground cables and accessory materials used in the
construction of the Project shall be handled with care. Each reel
of underground cable shall be inspected for damage. Prior to
installation, all damage shall be repaired to the satisfaction of
the Engineer. |If reel wap is present, the reel wap shall remain
intact on the reel until the cable is ready to be pl aced.

1.4 Deviations fromthe Plans, Specifications and Construction
Sheets shall not be permitted except upon witten perm ssion of
t he Engi neer.
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1.5 The latest revision of the National Electrical Safety Code
(NESC) and the National Electrical Code (NEC) shall be followed in
every case except where local regulations are nore stringent, in
whi ch case | ocal regul ations shall govern

2. UNDERGROUND CONDUI T AND MANHOLES

2.1 The underground conduit and manhol e system shall be
constructed in accordance with the instructions given herein
unl ess otherw se specified by the Engi neer or unless state or
| ocal requirenments are nore stringent in which case the latter
requi renents will govern

2.2 The Engi neer shall determne the location of all conduit and
manhol es and shall specify size, type, position, and depth at
which they are to be constructed. The size, type and | ocation of
all main conduit and subsidiary ducts, |ocation of foreign
structures where known; and applicable right-of-way restrictions
shall be shown on the Construction Sheets. The size, type, and

| ocation of all conduit entrances and size and | ocation of the
manhol e frame opening shall be shown on the Construction Sheets.

2.3 Al parties associated with excavations for the conduit and
manhol e system shall follow well-established safety rules and
regul ations to safeguard the public and wor knen.

2.3.1 Testing shall be conducted in excavations and manhol es to
determne if there is an oxygen deficiency or a presence of
harnful gas, in accordance with federal, state, and/or |oca
requi renents.

2.3.2 Gas and oil mains shall be given special attention and
precautions shall be taken to guard against the fire hazards they
present. Excavations in public streets shall always be checked
for gas | eakage, even though gas mains or sewers are not directly
encountered. No flane of any sort shall be permtted around
excavati ons when the odor of gas is detected. Wrknen shall not
be allowed to snoke; and precautions shall be taken to prevent
pedestrians fromthrowing lighted cigars, cigarettes, or burning
mat ches into such excavations. The owni ng conpany shall be
notified when excavation invol ving such structures is undertaken
so that a representative nmay be present if desired.

2.3.3 The Contractor shall provide adequate shoring, warning
signs, lights, no parking signs, barricades, and renoval of excess
wat er and excavated material. Flagnen and guards shall be

provi ded where required to maintain safe conditions for the

wor knmen and the public.
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2.3.4 Blasting shall only be permtted with approval fromstate
or local authorities and with the warning to and protection of
wor knen and the public.

2.3.5 Excavations shall be closed and/or barricaded for public
protection prior to |leaving the job site at night w th warning
i ghts and/ or guards.

2.3.6 Accessibility to fire hydrants, fire al arm boxes, and
private driveways shall be maintained using tenporary bridges over
trenches as required.

2.4 The Contractor shall notify utilities, local authorities,
regul atory bodi es, and ot hers when construction is to comrence.
When conflicts are encountered involving the rel ocation of
manhol es or conduits, the Engineer shall be notified.

2.5 Wiere deviations fromthe Construction Sheets are necessary
or desirable, such construction shall proceed only with prior
approval by the Engineer.

2.6 The depth of the trench shall be sufficient to obtain a cover
of at least 24 in. (610 mm over the conduit formation including
top protection where enployed unl ess ot herw se approved by the
Engi neer.

2.7 The trench route and manhol e | ocations shall be clearly
mar ked by the Engi neer before excavation is started.

2.8 In preparing the trench bed for the conduit installation, the

trench bed shall be leveled to forman even base. |In sonme cases
it may be necessary to provide sand or fine earth to establish an
even base. |f, upon excavation, the trench bed appears to be

i ncapabl e of firmly supporting the conduit, the Engi neer shal
determ ne whether a concrete base is required.

2.9 Backfilling next to the conduit shall be free from stones or
other material which m ght damage the conduit or conduit joints.
Large boul ders shall not be included in any part of the backfill.
In tanping the backfill at the sides of the conduit, extrenme care
shall be used to avoid danage to the joints or shifts in the
conduit structure. Backfilling and tanping al ongside the conduit
shall be done in layers only an inch or two in thickness until the
| evel of the top of the conduit is reached. Backfilling around
conduit joined with nortar bandages shall proceed as soon as the
joints are conpleted. Troweled joints shall be allowed to set at
| east 24 hours before backfilling.
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2.10 Upon conpletion of conduit sections, a test mandrel 1/4 in.
(6.4 mm smaller in dianmeter than the inside dianmeter of the
conduit shall be pulled through all single duct conduit and

t hrough two di agonally opposite ducts in nultiduct conduit
formations to ensure proper alignnment. In addition, all conduits
shal |l be cl eaned of |oose materials such as concrete, nud, dirt,
stones, etc. Pull wire (type as specified by the Engineer) shal
be placed in conduit if so indicated by the Engineer on the
Construction Sheets. The ends of the conduit shall be sealed to
prevent the entrance of foreign matter and to protect agai nst

wat er or gas fromentering manhol es of buildings. Al conduit
entering central offices or other buildings shall be kept plugged
at all tinmes. |If the work extends over several days, the conduits
shal | be plugged at night tenporarily and pernmanently upon

conpl etion of the work.

2.11 \Were sod and/or top soil has been renoved, finish off the
surface of the trench with top soil and/or sod as renpbved. This
wor k shall be done to the satisfaction of the property owner and
authorities.

2.12 Al surplus material and debris shall be pronptly cleared
fromthe job site.

2.13 Al cenent used in underground construction shall be
Portl and cenent and shall conformto the |atest specification for
Portl and cenent of the Anerican Society for Testing and Materi al s.

2.14 Cenent shall be kept dry at all times prior to use in order
to prevent deterioration. No cenent shall be used which contains
[ unmps, which will not pulverize readily in the hand. The presence
of such lunps indicates that the cenent has absorbed noisture and
has deteri orat ed.

2.15 To ensure that concrete used in nmanhole construction wll be
watertight, water shall be prevented fromflow ng through or over
the freshly placed concrete and washing away the cenent paste.

Adm xtures shall not be used for the purpose of producing

wat erti ght concrete.

2.16 Each precast manhol e shall be provided with hardware and
equi pnent as specified bel ow and shown in the Construction Sheets.

2.16.1 Type A L, T, J, and V manhol es shall be provided with
either 37-hole or 18-hole cable racks as shown in the Construction
Sheets. Wen 18-hole racks are used, they shall be attached to
cabl e rack supports with three cable rack supports required for
each set of two 18-hole racks. Type X and Y nmanhol es shall be
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provided with 8-hole racks as shown in the Construction Sheets.
The cabl e racks shall be attached to the supports by neans of 1/2
in. x 1-3/4 in. (12.7 mm x 44.4 mn) gal vani zed machi ne bolts and
nuts. The cable rack supports shall be secured to the nmanhol e

wal l's by neans of 1/2 in. x 2-1/2 in. (12.7 mmx 63.5 nmm)

gal vani zed machine bolts screwed into netal inserts which shall be
cast in the walls when the manhole is constructed.

2.16.2 Rectangul ar manhol es, except Type X and Y, shall be
provided with four cable racks or sets of cable racks as shown in
t he Construction Sheets. Type Y manhol es shall be provided with
two racks and Type X manhol es shall be provided with one rack as
shown on the Construction Sheets.

2.16.3 Type V manhol es shall be provided with six cable racks or
sets of cable racks as shown on the Construction Sheets.

2.16.4 One pulling-in iron shall be cast in the wall opposite
each conduit with which it is associated and shall be installed in
accordance with the Construction Sheets.

2.17 The frame shall be supported on a collar as shown in the
Construction Sheets. The collar shall be of sufficient height to
bring the cover flush with the grade of the street or surrounding
earth.

2.18 The sunp or drain shall be |located directly under the
manhol e cover.

2.19 Pulling-in irons shall be placed so as to extend into the
manhol e far enough to permt a clear opening of approximtely
3in. (76.2 mm in the eye.

2.20 \When poured-in-place manhol es are specified, the
construction and installation of the poured-in-place manhol e shal
be as specified by the Engi neer.

3. UNDERGROUND HANDHOLES

3.1 The underground handhol es shall be installed in accordance
with the instructions given herein unless otherw se specified by

t he Engi neer unless state or |ocal requirenments are nore stringent
in which case the latter requirenents will govern

3.2 The Engi neer shall determ ne the |ocation of the handhol e and
shal | specify type, position and depth of installation.

3.3 A hole shall be dug | arge enough to accommodat e t he handhol e.
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3.4 The handhol e shall be positioned and a suitable backfil
shal | be tanped around the handhol e.

3.5 Pea gravel should be placed inside of the handhole to
m ni m ze condensati on probl ens.

3.6 The Engi neer shall ensure that the dinmensions of the handhol e
shal |l be | arge enough to accommopdate the splice case installation
and when required, cable slack.

4. UNDERGROUND CABLE PLACEMENT

4.1 Prior to entry, testing shall be conducted in excavations and
manhol es to determne if there is an oxygen deficiency or a
presence of harnful gas, in accordance with federal, state, and/or
| ocal requirenents.

4.2 VWien working in manhol es, care shall be taken to prevent
damage to the cables in setting up the pulling apparatus or in

pl acing tools or hardware. Cables shall not be stepped upon when
entering or |eaving the manhol e.

4.3 Cable reels, which are delivered to the work | ocation and are
not set up imediately for placing operations shall be securely
bl ocked or secured to a substantial support to prevent rolling.

4.4 The Contractor and Engi neer shall jointly verify distances
bet ween splice points prior to ordering cable in specific cut
| engt hs.

4.5 The duct assignnent for each individual cable for any conduit
section shall be specified on the Construction Sheets. Cables
shall not be placed in ducts other than those specified on the
Construction Sheets w thout prior approval of the Engineer.

4.6 It shall be the Contractor's responsibility to determ ne
whet her ducts assigned for occupancy shall be rodded and cl eaned.

4.7 Al ducts containing earth, sand or gravel shall be cl eaned.
Ducts, which cannot be cl eaned, shall be reported to the Engi neer.

4.8 Reels shall be rolled in the direction indicated by the
arrows painted on the reel flanges.

4.9 Cable reels shall be set up on the sanme side of the manhol e
as the conduit section in which the cable is to be placed. The
reel shall be |eveled and brought into proper alignnent with the
conduit section so that the cable pays off fromthe top of the
reel in a long snooth bend into the duct w thout tw sting. Under



Bulletin 1753F-151
Page 15

no circunstances shall the cable be payed off fromthe bottom of a
reel.

4.10 The Contractor shall check the equi pnment set up prior to
begi nning the cable pulling to avoid an interruption once pulling
has started.

4.11 A cable feeder guide of suitable dinensions shall be used
between the cable reel and the face of the duct to protect the
cable and guide it into the duct as it is payed off the reel.
Copper cable shall not be bent to a radius of |ess than 10 tines
the diameter of the cable. Fiber optic cable shall not be bent to
a radius of less than 20 tines the dianeter of the cable.

4.12 The mechanical stress placed upon a cable during
installation shall not be such that the cable is tw sted or
stretched. During installation, the Contractor shall not exceed
the maxi mum pulling tension of the cable as specified by the cable
manuf act ur er.

4.13 As the cable is payed off the reel, it shall be carefully

i nspected for jacket defects. |If defects are noticed, the pulling
operations shall be stopped i medi ately and the Engi neer w ||
determ ne what corrective action shall be taken

4.14 As the cables are payed off the reel into the cable feeder
gui de, they shall be sufficiently lubricated with a type of

| ubri cant recomended by the cable manufacturer. \Were the cable
is pulled through a nmanhole it shall also be sufficiently

| ubricated at the internedi ate nmanhol e.

4.15 Cable placenent shall be stopped imediately if the cable on
a reel binds or does not pay off freely. The cause of the binding
must be cleared to the satisfaction of the Engi neer before the

pul l'i ng operation is continued.

4.16 \Wien bl owi ng of underground cable is specified, the
installation shall be in accordance with the manufacturer of the
bl owi ng installation equipnent.

4.17 Sufficient cable shall be provided in each manhole to
properly rack and splice the cables as shown on the Construction
Sheet s.

4.18 Al cable ends, shall be protected at all tines with
accept abl e end caps except during actual splicing. During the
splicing operations, protection shall be available for inmmediate
installation in case water.
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LI ST OF CONSTRUCTI ON DRAW NGS AND PLANS
Construction Gui de Draw ngs
UMA L, T, J Types A, L, T and J Precast Manhol es

Uv Vv Type V Precast Mnhol e

UM X, Y Types X and Y Precast Service Manhol es
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Typical Arrangements of Main Conduit
Entrances in Rectangular Frecast Manholes

Type "L" Precast Manhole

Type "A” Precast Manhole

Type "T° Precast Manhole

Type “J° Precast Manhale

—

[ ]

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
TYFES A, L, T AND J PRECAST MANHOLES

Scale: NTS

March 2001

UM—-A,-L,—-T,—J
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Typical Arrangement of Main Conduit Entrances in Type "V’ Precast Manholes

RURAL TELECOMMUNICATICNS CONSTRUCTION PRACTICES
TYPE V PRECAST MANHOLE

Scale: NTS March 2001
UM-V
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i

jm—————— 48 in.

(1219 mm) — =

fa— 24 in. (610 mm) ——‘—— 24 in. (610 mm) —==

4 in. (102 mm)

T (L] ] [ [}

Head Room

42 in. (1067 mm)

36 in. (914 mm)

Type X Precast Service Manhole

18 Tn. (457 mm)

f

30 in. (762 mm)

18 1n. (457 mm)

4 In. (102 mm)

e

Head Room
48 In. (1219 mm)

36 In. (914 mm)

Note: All dimensions shown are recommended minimum inside dimensions.

86 in.

(1878 mm)

Type Y Precaost Service Manhole

RURAL TELECOMMUNICATIONS CONSTRUCTION PRACTICES
TYPES X AND Y PRECAST SERVICE MANHOLES

Scale:

NTS

March 2001

UM=X,=Y
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