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DEFINITIONS

BFCP: A buried filled cable assenbly unit which inforns the
contractor that the installation in that particular area wll be
much nore difficult than normal because of the presence of
underground facilities or severe rights-of-way restrictions.

Building Entrance Terminal: A building entrance termnal is
conprised of housing containing both primary station protectors
and connector termnals for each conductor pair provided by the

t el ecomruni cati ons conpany and used by the custonmer. The primary
station protectors may be fused or fuseless.

Construction Corridor: A corridor having a m ni mumw dth of

1 rod (5.0 neters) along the designated route for buried cable
and wire placenent, which permts passage and operation of the
construction equi pnment.

Construction Drawings: The draw ngs devel oped through the
construction route planning process and used to guide the
construction of outside plant facilities.

Construction Route Planning Personnel: Representatives of the
engl neer responsible Tor gathering field data and preparing
construction draw ngs.

Loan Design: A conprehensive engi neering plan for the project
used to support a |loan application to RUS.

Network Interface Device: A network interface device is
conprised of a housing suitable for outdoor installation which
contains a conpartnent accessible by only tel ecommuni cations

enpl oyees which includes a primary station protector and neans
for termnating tel ecommuni cations service wire conductors and/ or
metallic shields, and a conpartnent accessible by custoners which
i ncludes a RJ-11 plug and jack of the type specified in Part 68
of FCC regul ati ons.

Reduced Construction Corridor: A construction corridor having a
wdth Iess than the standard " Construction Corridor."

Resident Engineer: The representative of the Engineer who is
del egated tull-tinme "on site" responsibilities for overal

project adm nistration, design, construction route planning, and
construction.

Restricted Construction Corridor: A standard or reduced
construction corridor contalning the presence of existing buried
t el ecommuni cations and/or other utilities facilities, rights-of-
way restrictions, or other factors.




Bulletin 1751F-642
Page 4

Rights-of-Way: The strips of |land over which facilities such as
hi ghways, raillroads, power |lines, other utilities, or
t el ecommuni cation lines are construct ed.

RUS Accepted (Material and Equipment): Material and equi pnent
whi ch RUS has revi ewed and determ ned that:

a. Final assenbly is conducted within the United States,
Mexi co, or Canada or any of their respective territories and the
cost of United States, Mexican, or Canadi an, manufactured
conponents, in any conbination, is nore than 50 percent of the
total cost of all conponents utilized in the material or
equi pnent, and

b. The material or equipnent conplies with pertinent RUS or
i ndustry standards and field experience has denonstrated that the
mat erial or equipnment is suitable for use on systens of RUS
t el ecommuni cati ons borrowers.

RUS Technically Accepted (Material and Equipment): Material and
equi pmrent whi ch RUS has reviewed and determ ned that:

a. Final assenbly is not conducted within the United
States, Mexico, or Canada, or any of their territories, or the
cost of conponents within the material or equi pnent which are
manuf actured within the United States, Mexico, or Canada, or any
of their territories, cost 50 percent or less than the total cost
of all components utilized in the material or equipnment, and

b. The material or equipnent conplies with pertinent RUS or
i ndustry standards and field experience has denonstrated that the
mat erial or equipnment is suitable for use on systens of RUS
t el ecomuni cati ons borrowers.
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1. GENERAL
1.1 Construction route planning is the process of review ng and
assessi ng proposed construction routes and preparing draw ngs and
tabul ati ons to show the | ocations and quantities of construction
units required. It should be consistent with the construction
proposed in the Loan Design (LD). It should be undertaken with
t he objective of constructing buried plant which confornms to
Rural Uilities Service (RUS) standards, is free from hazards,
and is economcal. The information and recommendations in this
bull etin are advisory.

1.2 Personnel performng the construction route planning should
be famliar with and have access to the followi ng material s:

a. The approved LD (including maps) and any revi sions;

b. List of subscribers giving map | ocations and grades of
servi ce;

C. Li st of held service orders;

d. Maps showi ng any avail abl e, executed or planned
rights-of way (RF'W easenents;

e. National Electrical Safety Code (NESC) (latest edition);

f. National Electrical Code (NEC) (latest edition);

g. Existing local and State electrical codes, especially
where they are nore stringent than the NESC and NEC
codes;

h. Construction routing and R ' Wsel ection;

i. Route, pole, and housi ng nunberi ng;

J. Existing construction draw ngs;

k. Capabilities of various types of plow ng and trenching
equi pnent ;

|. Station installation procedures;
m Cl earances according to NEC and NESC Codes;
n. Association of Anmerican Railroads Crossing Standard;

0. Design and construction of joint buried plant (electric
and tel ephone) according to NEC and NESC codes;

p. RUS Form 515, Tel ephone System Construction Contract;
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aa.

bb.

RUS Bul |l eti n 345-150, Specifications and Draw ngs for
Construction of Direct Buried Plant (RUS Form 515a);

RUS Bul |l etin 345-154, Specifications and Draw ngs for
Service Entrance and Station Protector Installation
(RUS Form 515¢q);

RUS Bulletin 380-1, Right-of-Way and Title Procedures;

RUS Bull etin 1751F-626, Staking of Aerial Plant;

RUS Bull etin 1751F- 640, Design of Buried Plant -
Physi cal Consi derati ons;

RUS Bulletin 1751F-641, Construction of Buried Pl ant;

RUS Bulletin 1751F-670, Cutside Plant Corrosion
Consi der ati on;

RUS Bulletin 1751F-801, Electrical Protection
Fundament al s;

RUS Bulletin 1751F-805, Electrical Protection at
Custoner Locati ons;

RUS Bulletin 1751F-815, Electrical Protection of CQutside
Pl ant ;

RUS Bull etin 1753F-401(PC-2), RUS Standard for Splicing
Copper and Fi ber Optic Cables (codified under 7 CFR
1755. 200) ;

The followi ng RUS Tel ecomruni cati ons Engi neeri ng and
Construction Manual (TE&CM Secti ons:

1
2.
3.

116, Pl ant Engi neering and Record System

210, Tel ephone System Design - Sizing Criteri a;
230, General Principles of Feeder - Distribution
Cabl e Engi neering (Serving Area Val ue Engi neering
[ SAVE]) ;

231, Design Techni ques of Feeder-Distribution Cable
Engi neeri ng ( SAVE);

232, Transm ssion Design Cost Considerations of
Feeder-Di stribution Cabl e Engi neeri ng ( SAVE)

424, Design Quideline for Tel econmuni cations
Subscri ber Loop Pl ant;



Bulletin 1751F-642
Page 7

7. 628, Plastic-lnsulated Cable Plant Layout;

8. 629, Cable Plant Layout - Serving Area Val ue
Engi neering (SAVE) for Rural Systens;

9. 648, Serving Area Val ue Engi neeri ng-Physi cal Pl ant;
and

10. 822, Electrical protection of Carrier Equipnent.

1.3 Construction route planning personnel along with
representatives of the borrower should attend the Pre-
Construction Route Pl anni ng Conference and construction route

pl anni ng should conformto the agreenents and requirenents
contained in the Pre-Construction Route Pl anni ng Conference

m nutes. Wen construction is planned to be perfornmed on public
R'W it may be advant ageous to have a Departnent of
Transportation official present at the Pre-Construction Route

Pl anni ng Conf erence.

1.4 Even though it is beneficial for construction route planning
personnel to be famliar with the material listed in Paragraph
1.2 above, construction route planning personnel are not usually
expected to design the buried outside plant. They are expected
to make field neasurenments of cable and wire lengths as well as
m scel | aneous unit lengths, unit |ocations, and | ocate outside
pl ant housi ngs for |oading (when | oaded |ines are determ ned by
RUS to be economcally feasible and the overall system design
conplies with the Mddernization Plan [7 CFR 1751, Subpart B]),
branch splices, subscriber termnations, etc. They also |ocate
obstacl es such as culverts and underground facilities of other
utilities as discussed later. They verify the general route

whi ch has been tentatively selected by the engi neer and shoul d
di scuss any difficulties noted in the proposed routing with the
engi neer before nmaki ng any changes.

1.5 Investigation, coordination, and thorough planning of the
route should be of paranmount inportance to avoid future problens
that the borrower may encounter in the operation and mai nt enance
of the plant. |In the case of buried plant, firm decisions should
be made in the design stage.

1.6 The physical presence of the buried plant facilities,
characteristics of the terrain, and electrical and nechani cal
protection of the buried plant facilities should al so be
considered in determ ning the construction route.

2. PRE-CONSTRUCTION ROUTE PLANNING ACTIVITIES

2.1 Before construction route planning begins, construction
route planning personnel should receive assurances fromthe
borrower that R/'Wagreenents or permts have been obtained. Any
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sui t abl e means, such as easenent strip maps to indicate the RW
conditions, may be used for this purpose. Property owners who
wait until construction route planning is perforned to observe
the route taken before granting an easenent should be noted as
wel |l as the status of easenents on other properties. The RUS
borrower should furnish a qualified representative to acconpany
the construction route planning personnel to negotiate with

| andowners for easenents. Any precautions to be observed during
construction should be noted on the construction draw ngs.

2.2 \Wen service order activities indicate changes in subscriber
estimates, the resident engi neer should be infornmed and if
necessary, action should be taken to revise the initial design to
ensure that construction will be adequate to neet subscri ber
demands. Any design changes should be reflected in the
construction drawi ngs of the project, but 7 CFR 1753.3 requires
that witten approval for significant changes nust be obtai ned
fromthe borrower and RUS.

2.3 Construction route planning personnel should mark only those
lines shown in the approved LD except for m nor changes dictated
by field conditions. The resident engineer should informthe
construction route planning personnel of any routes, |eads, or
servi ce connections which for any reason are not to be
constructed and for those additional routes that are to be
construct ed.

2.4 Careful consideration should be given to the usability of
R/ W obt ai ned on each parcel of |and on which cables and/or wres
are to be constructed. If RRWare not satisfactory froma
construction standpoi nt because of poor routing, hazardous

condi tions, heavy clearing, rock, swanpy soil, |awns,

i nsufficient construction corridor wwdth for the plow train,
etc., the resident engi neer should discuss the conditions with
the borrower so that an attenpt can be made either to procure
additional RFWor to relocate the proposed section of route.

2.5 Wen the borrower is required to submt engineering
information as a prerequisite for procuring a permt, |icense,
franchi se, or authorization from public bodies or private
corporations in connection with proposed construction,
construction route planning personnel should furnish the resident
engi neer with the necessary field data to prepare the required
informati on and drawi ngs for the borrower. Exanples of
situations for which permts may be required are:

a. Plowing or trenching on or adjacent to roads and
hi ghways;

b. Crossing of highways;

c. Bridge attachnents;
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d. Crossing navigable streans or other bodies of water;
e. Crossing railroads;

f. Joint occupancy trenches with another utility;

g. Crossing buried facilities of other utilities;

h. Crossing | and owned or controlled by public bodies;

i. Location of outside plant housings or poles on public
R'W and

J]. Oher sensitive environnental areas.

2.6 The borrower and resident engi neer should agree on the
construction route planning markers (such as stakes, bright
colored paint, etc,), installation tinme of the markers, and
mar ki ng synbols to be used during the construction route planning
operation to identify the proposed construction route. All of

t he above itens should be agreed to at the Pre-Construction Route
Pl anni ng Conference and di scussed at the Pre-Bid Conference.

3. NATIONAL ELECTRICAL SAFETY CODE (NESC)

3.1 It is very inportant that construction route planning

per sonnel know and understand the requirenents set forth in the
NESC for tel econmuni cations system outside plant construction as
well as the requirenments of the local authorities in the
particular locality where construction route planning is to be
per f or med.

3.2 Sone localities (States and/or nunicipalities) have

requi renents for telecommuni cations buried plant which are nore
stringent than those of the |atest edition of the NESC. The
authorities adm nistering these provisions expect that the nore
stringent requirenents be observed. For lTocalities where no
requi renents are established, the provisions of the |atest
edition of the NESC should be foll owed. RUS Loan Contracts and
Mort gages require borrowers to observe all appropriate codes that
may pertain.

3.3 The portions of the NESC that construction route planning
per sonnel should be particularly concerned with are Parts 2 and 3
whi ch deal with the installation and maintenance of overhead and
underground lines. NESC rules are not intended to serve as a
basis for designing or construction route planning of

t el ecommuni cations plant. The rules should be considered as the
m ni mum st andards that should be nmet to help assure the plant is
constructed to withstand the nmechani cal | oads and stresses to
which it will be subjected, be reasonably protected fromthe
possi bl e effects of electrical disturbances, and be relatively
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free fromhazards to the general public and to tel ecomunications
mai nt enance personnel .

4_. NATIONAL ELECTRICAL CODE (NEC)

4.1 The purpose of the NECis the practical safeguarding of
persons and property from hazards arising fromthe use of
electricity. The NEC includes the basic m ni num provisions for
installation of tel ecomunications facilities on subscribers
prem ses.

4.2 Chapter 8, "Communications Systens,"” Article 800,

"Conmmuni cation Crcuits,” of the NEC di scusses m ni num conduct or
i nsul ation requirenents and station grounding. Most authorities
make it mandatory to observe the requirenents set forth in the
NEC unless their local requirenments are nore stringent, in which
case the latter should be observed.

5. OUTSIDE PLANT ASSEMBLY UNITS

5.1 The general buried plant design in the approved LD should be
transl ated by the resident engineer into a specific design in
sufficient detail to enable construction of the plant. To
facilitate the specific design, standard "assenbly units" have
been devi sed for nost major conponents of outside plant.

Det ai | ed descriptions of all standard buried plant assenbly units
are given in RUS Bulletin 345-150, Specifications and Draw ngs
for Construction of Direct Buried Plant (RUS Form 515a).

5.2 Were standard assenbly units are insufficient to provide
for unique construction requirenents, "nonstandard assenbly
units" should be created in detail to neet those requirenents.
RUS 7 CFR 1753.6 requires that the nonstandard assenbly units and
rel ated drawi ngs be RUS approved when RUS | oan funds wll be used
to finance their construction. RUS prefers, however, that the
nunber of "nonstandard assenbly units" be kept to the absol ute

m ni mum and that every effort be nade to utilize RUS "standard
assenbly units" as far as practical.

5.3 The conplete physical outside plant as contenplated in the
LD shoul d be depicted by specifying the appropriate types,
guantities and | ocations of standard and nonstandard assenbly
units on construction draw ngs.

6. CONSTRUCTION ROUTE PLANNING

6.1 Construction route planning personnel should begin
construction route planning by checking the status of R/'Wand
permt easenents, by marking control points on the LD maps, by
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maki ng a reconnai ssance of the proposed construction areas, and
checking and noting the itens |isted bel ow

a.

b.

g.
h.

Terrain;
Locati on of establishments;
Nat ural control points;

Pl owi ng or trenching | ocations as determ ned by fences,
roads, R/ Weasenents, rivers, bridges, etc.;

bstacles for plow trains or trenchers;
Sufficient construction corridor RFWfor plowtrains;
Locations of other buried utilities; and

Locations of existing outside plant housings.

6.2 Control points are those points or areas along a proposed
construction route where circunstances demand speci al

consi deration by construction route planning personnel in

speci fyi ng appropriate construction units. Exanples of control
poi nts are:

a.

b.

Street, alley, and highway intersections;

Ri vers, streans, drainage ditches, and canal s;
Private driveways, field entrances, and fence corners;
Rai |l road RI'W

O her buried facilities;

Junctions between cable and wire;

Junctions with branch cabl es;

Housi ng | ocati ons;

Subscri bers' prem ses;

Tr ees;

Reduced and restricted construction corridor RIW
Qut croppi ng of rock;

Buried splice closures; and
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n. Areas identified in the Borrower Environnental Report,
Envi ronmental Assessnent or Environnental | npact
St at enent .

6.3 Housings should be placed along buried cable or wire | eads
at the follow ng | ocations:

a. At subscriber distribution points within a reasonabl e
service distance to all prospective subscribers;

b. At junctions with lateral runs of cable or wire
i ncl udi ng possi bl e future extensions;

c. At bonding and grounding | ocations for fiber optic
cabl e pl ant;

d. At aerial inserts, if it is necessary to splice the
cable or wire. (Ready-access closures may be used for
splicing to aerial cable inserts);

e. At cable loading points for initial or ultimte |oading
(when | oaded lines are determ ned by RUS to be
econom cally feasible and the overall system design
conplies with the Mddernization Plan [7 CFR 1751,
Subpart B]); and

f. At Serving Area Interface Cabinet (SAIC) and digital
carrier and |ightwave repeater |ocations.

6.4 For buried copper cable or wire plant, direct buried filled
splice cases should be considered in |lieu of outside plant
housi ngs at the follow ng | ocations:

a. Wen above-ground splicing as referenced in
Paragraph 6.3 is not practicable; or

b. At reel end splices.

6.5 For buried fiber optic cable plant, direct buried filled
splice cases installed in handhol es are the preferred nethod of
splicing fiber optic cable plant.

6.6 Data to be shown on construction draw ngs may be recorded in
a notebook or on construction draw ngs as the route is being
traveled in the field. This field data may then be recorded on
construction drawi ngs back at the office. Information that wll
be necessary for construction is recorded on one set of draw ngs.
I nformation pertaining to renoval of existing plant is recorded
on a separate set of draw ngs.

6.7 Information to be included on construction drawi ngs is that
which is necessary to prepare the plans and specifications and to
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construct the outside plant. The construction draw ngs shoul d be
prepared so that they may be used as pernmanent plant records.

6.8 After the subscriber data is brought up-to-date on the
construction drawi ng and the actual construction route is

sel ected, the actual sizing of the cables or wires for the plant

| ayout, line assignnments, and the proper sizes for outside plant
housi ngs or direct buried filled splice cases may be performed in
the engineer's office. The construction drawi ngs containing the
above information should be made available to the interested
parties for discussion at the Pre-Bid Conference.

6.9 Low cost placenent of cable or wire is usually obtainable
when the burial depth of the cable or wire can be maintai ned
within the shoul ders or backsl opes of roads and hi ghways. The
cable or wire route should be selected so as to mnimze property
damage from heavy equi pnent used in the plowtrain. Locations of
t he proposed outside plant housings should be selected to

m ni m ze possi bl e damage from vehicular traffic and to allow for
easy nmai ntenance access. Burying of cable or wire directly in

t he roadbed shoul d al ways be avoided if possible.

6.10 Burying the cable or wire across private RRWin rural areas
having fences or where land is cultivated to extrene depths
generally is not economcal in certain situations and shoul d be
avoi ded. However, the use of private RRWfor placenent of cable
or wire should be considered if placenent would be nore
econom cal than in or along road shoul ders or backsl opes of roads
and hi ghways.

6.11 Wen a private RFRWis chosen as the construction route,
each property owner should be contacted. D scussions should be
held with each property owner to enphasize to the owner the need
to provide protection to cable or wwre. The selection of the
cable or wire route, and cable or wire depth is of utnost

i nportance when using the private RRW The type and pl acenent of
above ground warning and route signs to identify the construction
route should be discussed with each property owner. Each
property owner should al so be provided with a construction
drawi ng show ng the proposed construction route and the proposed
| ocations of all buried facilities, housings, and signs to be

| ocated on the owner's property.

6.12 Perm ssion should be obtained from Departnent of
Transportation authorities at |ocations where public RF'Ware to
be used. Possible highway inprovenents, such as road w deni ng,
shoul d be considered in planning the construction route. Future
road work can result in costly tel ecommunications pl ant
rearrangenents.

6.13 Investigations should also be nade to | ocate other buried
facilities such as water, gas, sewer, power, conmunity antenna
tel evision (CATV), telecomunications and oil lines. The
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| ocation of these facilities should be perfornmed by obtaining
maps fromthe other utilities and by neans of cable |ocators.
Located facilities should be indicated on the construction

drawi ngs to warn the contractor of their presence. Predesignated
Areas shoul d be established on systemdetail maps where in the
judgenent of construction route planning personnel installations
w Il be much nore difficult because of the presence of nunerous
or conplex existing underground facilities or severe RR'W
restrictions. Such systemmap |ocations are possible areas to
note predesignated construction units such as the BFCP units.

The units shoul d appear on the construction drawi ngs in advance
of bidding. A recommended procedure to be followed for show ng
the general location of pipelines is discussed in Paragraph 11.3.

6.14 Cable and wire routes should be marked on construction
drawi ngs by reference to natural or manmade | andmarks to
facilitate the placenent and future | ocation of cable or wre.

6.15 Wiere difficulty may be encountered in finding stakes used
as construction route planning nmarkers at a | ater date, the stake
| ocati ons should be indicated by driving four-foot building |aths
adj acent to the stakes or by providing sone other suitable nethod
of identification. Were stakes are used as construction route
pl anni ng markers on RFRWthat are hidden fromthe road because of
brush, trees, crops, etc., a suitable identification marker (such
as a strip of bright colored cloth or plastic marking tape tied
on a fence or sone other visible roadside |ocation) should be
provided to indicate each stake location fromthe road. Were
permtted by transportation departnent authorities, a col ored
stripe could be painted on the edge of the pavenent to show the
approxi mate |l ocation of the stake. It wll also be helpful to

pl ace appropriate notes on the construction draw ngs.

6.16 Construction route planning personnel should proceed al ong
the route, marking and detailing the follow ng information (sone
of which may be done in the resident engineer's office) on
construction sheets:

a. Cable and wire routes;

b. Footage neasurenents al ong the route;

c. Road nanes, road nunbers, road surfaces, road w dths,
R'W fences, pole lines, etc.;

d. Lakes, ponds, streans, etc.;

e. Approximate |ocations of obstructions that may be
encountered during actual construction of the project,
such as other buried utilities, pipelines, etc.;

f. Locations and types of the outside plant housings and
pol es;
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Locations of direct buried filled splice cases;

The distances in feet or nmeters fromthe plow or trench
line to each outside plant housing or pole;

The distances in feet or neters along the buried
construction route between | ateral trenches to outside
pl ant housings or poles. These distances should be
chain or wheel neasured but under certain conditions
such as flat terrain, cable paralleling road, or highway
R'W a vehicle nounted foot-neter may al so be used for

t he measurenent (See Table 1 and Paragraph 6.18);

Vertical footage neasurenents in feet or neters inside
each outside plant housing;

The |l engths of service wires or cables in feet or neters
from out si de plant housings to subscriber's network
interface devices (NI Ds), building entrance termnals
(BETS), or fused primary station protectors;

CQut si de pl ant housi ng nunbers;

Pair sizes, gauges and types of copper cables or wres;

Nunber of optical fibers and types of fiber optic
cabl es;

Tentative | oad point |ocations (when | oaded lines are
determ ned by RUS to be economcally feasible and the
overall system design conplies with the Mdernization
Plan [7 CFR 1751, Subpart B]);

Tentative digital carrier repeater |ocations;
Tentative |ightwave repeater |ocations;

Types of station protection and groundi ng;

Speci al considerations such as increased depths, mnor
route devi ations, easenent reservations, etc.;

Construction corridor w dths, reduced construction
corridor widths, and restricted construction corridors;

G oundi ng and bondi ng procedures at all splice
| ocati ons;

Al m scel | aneous construction units for the plant
installation such as warning signs, etc.; and

All outside plant assenbly units necessary to construct
the buried plant.
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An exanple of a blank construction drawi ng designed for this
purpose is given in Figure 1. OQher forns of construction
drawi ngs depicting simlar informati on may be used.

6.17 Construction route planning markers should be used to show
the |l ocation of the follow ng:

a. Proposed outside plant housings;
b. Proposed direct buried filled splice cases;
c. Proposed handhol e and manhol e | ocati ons;

d. Proposed control danger points such as underground
utilities, culverts, etc.;

e. Proposed poles and anchors for aerial inserts;

f. Proposed m scellaneous units such as split netal guards
and warni ng signs;

g. Proposed road and/or hi ghway crossing |ocations; and

h. Proposed railroad crossing |ocations.
The applicable cable or wire route nunbers, outside plant housing
nunbers, or pole nunbers should be appropriately nmarked on the
construction route planning nmarkers so as to be legible at the
time of construction.

6.18 Acceptabl e nmeasuring techniques used in construction route
pl anni ng of buried plant are (See Table 1):

a. Chai ning;

b. Vehicle nounted footneter (VFM;

c. Hand-pushed, wheel -type footneter (HFM; or

d. Stadia rod.
6.18.1 Chaining or VFMis the nethod of measurenment generally
used in urban areas. Wuen the chaining nethod is used, caution
shoul d exerci sed used to avoid the foll ow ng nost common errors:

a. Dropping or adding a conplete chain | ength;

b. Reversing the chain so that the wong figure is read,
and

c. Not holding the end of the chain even with the chaining
pi n.
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6.18.2 Chaining, VFM or HFMis the nethod of neasurenent
generally used in rural areas.

6.18.3 Since neasurenents are intended to represent the length
of the tel ecommunications plant, they should be nmade al ong the
contour of the ground surface for buried plant. Wen gullies or
sharp breaks in the terrain are encountered, neasurenents should
be made approximately parallel to the route where the cable or
wre is expected to be install ed.

6.18.4 VFMs or HFMs may be used to check field observed
measurenents. Such checks should result in fewer major
measurenent errors. VFMs or HFMs should be calibrated at | east
once a day over a neasured 1000 foot (304.8 neter) distance.
VFMs shoul d not be used in situations where the vehicle wheels
could slip, such as in nud, snow, |oose gravel, or on steep

sl opes resulting in excessive or erratic VFMrotation

6.18.5 The stadia rod is a relatively accurate and fast nethod
of measuring di stance when there are no obstructions in the |line
of vision and the terrain is flat between the transit and rod.

It may be used to good advantage for neasuring di stances across
bodi es of water, etc.

6.18.6 Measurenents of cable or wire | ength shoul d be nade

tw ce, either by rechecking the distances on existing plant
records or by actually reneasuring the cable or wire routes.
This is particularly inportant for cables or wires ordered to
specified lengths for placing in conduit systens, or between
maj or predeterm ned control points, especially with fiber optic
cabl e pl ant.

6.18.7 Measurement Techniques: Listed in Table 1 are suggested
measur enent techniques tor nost situations:
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TABLE 1

Suggest ed Measurenent Techni ques
(OType of O Measur enment 0 Origi nal 0 Check 0
0 Area [ Si tuations 0 Measur enent 0 Measurement [
(T T
i 0 Conduit Systens [ Chain i Chain i
O T
O O O 0 Chain, VFM O
0 Urban 0O 0 Chain or VFM 0 HFM or 0
0 [0 Cables and Wres [ (See Note 1) [0 existing 0
O 0 0 0 records 0
O O 0 0 (See Note 1) O
(T T
0 OCabl es and Wres 0O O 0
O O O OVFM HFM or 0O
0 U Public RRW 0 Chain or VFM Oexi sting 0
0 0 0 (See Note 1) Orecords 0
O 0 0 0 (See Note 1) [
O O O O O
O O i
O O O OHFM or O
0 0 Private RI'W (0 Chain or HFM [0 exi sting 0
0 0 0 (See note 1) 00 records 0
O Rural 0O 0 0 (See Note 1) [
O T
0 [0 D stance between [J O0VFM HFM or [
0 0l oad points 0 Chain, VFM or [J exi sting 0
0 [0 (See Note 2) 0 HFM (See Note 1) [ records 0
O 0 0 0 (See Note 1) [
O T
0 [0 D stance between [J OVFM HFM or [
0 O digital carrier 0 Chain, VFM or [J exi sting 0
0 0 or lightwave 0 HFM (See Note 1) [ records 0
0 [ repeaters 0 0 (See Note 1) [
(T T
O 0 (0Chain, VFM or HFM O Chain or use [
0 0 [bet ween drop pol es. 0 HFM duri ng 0
0 (0 Drops - Aerial [(HFM from drop pole O fi nal (]
0 0 [t o house. O inventory 0
0 Urban 0O [ See Note 1) 0 (See Note 1) [
g or I
O Rural 0O 0 HFM from buri ed [0 Use sequential O
0 [0 Drops - Buried 0 plant housing to O marking duringld
0 0 00 house O final 0
0 0 [0 (See Note 1) O inventory 0

%

Note (1): VFMs and HFMs shoul d be calibrated frequently and used
in accordance with the manufacturer's recommendati ons.

Note (2): Wen |loaded lines are determ ned by RUS to be
econom cally feasible and the overall system design conplies with
t he Mbderni zation Plan (7 CFR 1751, Subpart B)



Bulletin 1751F-642
Page 19

6.19 OQutside plant housings should be specified within a
reasonabl e service distance from potential subscribers. The
housi ngs shoul d be specified at junction points fromwhich future
extensions may be run even though not required in the initial
construction. The size of the housing should be | arge enough to
accommodat e future branch cables or wires. Future | oading

requi renents (See Note 2 on Page 18) should also be taken into
account in sizing the housings. Pole nounted housings or riser
guards shoul d be specified at junctions of buried plant and
aerial plant. The housings nmounted on stub poles should be
speci fied where additional nechanical strength or protection is
required.

6.20 CQutside plant housings on highway R Wshould be pl aced as
close to the fence line as possible to provide maxi mum protection
to the housings fromtraffic and road and farm equi pnent. |[f
such placenent is not possible due to the absence of fences or
because of planned hi ghway w deni ng prograns, the housing should
be placed in sone other reasonably protected | ocation. The
construction route planning personnel should consider appropriate
met hods of guardi ng agai nst damage if the housing will be exposed
to road or farm machi nery, farmanimls, or other hazards. Such
met hods may i nclude the use of stub poles, orange col ored

housi ngs or buried splices (RUS recomends, however, that buried
splices be used only as a last resort). Long stub poles may be
used in high vegetation areas. Consideration may al so be given
to mounting the housing high on a stub pole with a riser guard to
protect the cable or wire for the desired height. This may be
advant ageous in areas subject to flooding or heavy snow. If this
type of construction is used, the bottom of the housing should be
sealed with a material that will not allow entry of birds,
rodents, or insects into the base of the housings.

6.21 CQutside plant housing and pol e nunbering should be in
accordance wth RUS Tel ecomuni cati ons Engi neering & Construction
Manual (TE&CM Section 116, Plant Engi neering and Record System
or sone other suitable nunbering system All housings should be
marked with the appropriate cable, |oad point (See Note 2 on

Page 18), route, and housi ng nunber.

6.22 Wien the field work has been conpleted by construction
route planning personnel and the necessary entries on the
construction drawi ngs are conpl eted, construction route planning
personnel turn the construction drawi ngs over to the resident

engi neer. The resident engineer inserts other data and prepares
final formconstruction drawi ngs which will be used for preparing
the "Pl ans and Specifications."”

6.23 In conputations nade to | ocate |oad points (See Note 2 on
Page 18), the engineer adds to the in-line plowed | engths, the

| engths which are trenched fromthe plow line to housing or pole,
pl us an anount representing the vertical runs in the housing or
on pol es.
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6.24 To nmeet transm ssion objectives, especially with respect to
mai nt ai ni ng the proper end sections beyond the |ast | oad point
(See Note 2 on Page 18), particular care has to be exercised when
maki ng subscri ber assignnments. A thorough explanation of bridge
taps and excessive end sections and their effect on transm ssion
| oss and frequency response is given in RUS TE&CM Secti on 424,
Design Cuidelines for Tel ecommuni cations Subscri ber Loop Pl ant.

6.25 The locations determ ned for |oad coil housings (See Note 2
on Page 18) following the field construction route planning may

i ndi cate places where a housing for service connections can be
conbined with load coil locations. The reverse (noving the |oad
point) is not desirable because of the precision required in

| ocating | oad coils.

7. OUTSIDE PLANT HOUSING SELECTION

7.1 RUS accepted or technically accepted outside plant housings
shoul d be selected to allow sufficient roomfor splicing, |oading
(See Note 2 on Page 18), carrier equipnent, termnating the
initial cable or wire installation, and future cable or wire
installations as well as for ease of maintenance. All

manuf acturers of housings design their product to contain m nimm
speci fi ed conponents. They are designed for splicing, |oading
(See Note 2 on Page 18), carrier equipnment or |ooping in and out
vari ous size cables and wires but wll not necessarily be |arge
enough to performall four functions for a given size cable or
wire. The recommended capabilities of all housings are specified
in RUS Bulletin 1753F-401(PC-2), RUS Standard for Splicing Copper
and Fiber Optic Cables. This data should be studied to sel ect

t he proper size housing.

7.2 CQutside plant housings also may be used to provi de above-
ground appearances of buried fiber optic cables. RUS accepted or
technically accepted outside plant housings for use on buried
fiber optic plant are available to accommodate the fiber optic
cabl e slack and the fiber optic splice case.

7.3 One objective in the selection of housings is to preserve
the natural beauty of the countryside. There are, however,

i nstances where it may be desirable that facilities be clearly
identified and visible. This may be done by nounting the housing
on tall stub poles or using orange col ored housings.

8. TERMINAL BLOCKS

8.1 Misture collecting on the inside of outside plant housings
shoul d sel dom be a problemif RUS accepted or technically
accepted filled splicing connectors are used for connecting
service wire drops instead of term nal bl ocks.
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8.2 However, in locations where use of filled splicing
connectors is not practical due to high service order activity,
filled term nal bl ocks having RUS acceptance or technical
acceptance may be used to avoid noisture and corrosion probl ens.

8.3 RUS in accordance with RUS Bulletin 1753F-401(PC 2), RUS
Standard for Splicing Copper and Fi ber Optic Cables, does not
all ow the use of nonfilled term nal blocks on RUS financed
construction projects.

9. RAILROAD CROSSINGS

9.1 The NESC specifies mninmmvertical and horizontal

cl earances for aerial and underground railroad crossings, as well
as mnimum strength requirenents for poles, conductors, anchors
and guys, and maxi mum crossi ng spans. The Associ ation of
Anerican Railroads al so publishes requirenments regarding

cl earances, strength of poles, conductors, anchors and guys, and
span lengths titled "Specification For Comruni cation Lines
Crossing the Tracks of Railroads."

9.2 Sone railroads owners as well as States or municipalities
may have specifications which differ fromthe NESC and the

Associ ation of Anmerican Railroads. Therefore, before design and
construction route planning work i s undertaken, railroad and/or
State or municipal officials should be consulted regarding their
crossing requirenents. The nore stringent requirenents should be
fol | oned.

9.3 A drawing showing the detailed crossing layout is often
necessary for subm ssion to railroad and/or State or nunici pal
officials for approval and for inclusion in the crossing
agreenent. This drawi ng should al so be included with the
construction draw ngs.

10. ROAD AND HIGHWAY CROSSINGS

10.1 The nost acceptable nmethod of crossing State and | ocal
roads and hi ghways and the nost acceptable procedures to be used
in both cutting and repairing pavenents should be di scussed and
agreed to with transportation departnent officials at the Pre-
Construction Route Planning Conference. Such cutting and
repairing agreenents should be nade avail able to the bidding
contractors to assist themin preparing their proposals. Any

| ocal regulations concerning the cutting and repair of private
roads, |anes, and driveways should also be called to the
attention of all contractors at the Pre-Bid Conference.

10.2 After discussions with transportation department officials
and visual inspection of the route, construction route planning
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personnel can verify the prelimnary entries of control points on
the LD maps or construction draw ngs.

10.3 The cable or wire route should be planned to cross the road
as necessary to serve subscribers wthout the use of aerial
inserts, if possible. Such crossings could be constructed by
cutting or sawi ng perpendicularly across the road, by trenching
perpendi cul arly across the road, by directional boring under the
road, or by pipe pushing under the road. Since road crossings
are often undesirabl e and expensive, construction route planning
personnel should select the side of the paved road for the nost
general routing of the cable or wire which will result in the
fewest crossings. |If numerous crossings are necessary, burying
the cable or wire on both sides of the road may be the nost
econom cal choi ce.

10.4 Existing conduit under roads and hi ghways, as well as
across bridges, should be used where avail able. Lengths of new
conduit may be placed along with the cable or wire where the road
or highway is opened. This wll facilitate future reinforcenent
or replacenent.

11. PIPELINE CROSSINGS

11.1 Crossing of pipelines and facilities of other utilities
shoul d be done in the nost econom cal and nmutually satisfactory
manner. This would normally involve placing the cable or wire
directly over these facilities. |If sufficient depth cannot be
obtained, it nmay be necessary either to place split cable guards
over the cable or wire at the crossing, to cut and resplice the
cable or wire, or to use directional boring to achieve the
greater depth.

11.2 Sone pipeline conpanies require that telecomrunications
cable or wire be placed a fixed distance bel ow the pipeline.
This may require either cutting the cable or wire, trenching,
splicing and installing a buried splice enclosure or an outside
pl ant housing or the use of the directional boring nethod. This
applies to all crossings of railroads, roads, highways, bridges,
pi pelines, etc. GCenerally, it is the responsibility of the
construction route planning personnel to determ ne the nost
advant ageous and econom cal nethod to use. Generally, it is the
responsibility of the contractor to avoid damaging facilities
whi ch are crossed and to restore themand their contents if
damaged.

11.3 Since a pipeline can only be precisely | ocated by exposing
it to view, construction route planning personnel should nmake
speci al markings on the construction drawi ngs show ng approxi mate
pi peline | ocations and al so shoul d provide appropriate cautionary
notes regarding the facilities to cross. This is especially
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inportant as to the exact |ocation of the pipes. Suggested
correct and incorrect |ocating nmethods are shown in Figure 2.

12. STATION INSTALLATIONS

12.1 Station installations include the construction route
pl anni ng of buried service wire assenbly units, N D assenbly
units, BET assenbly units, or fused protector assenbly units.

12.2 \Were the objectives of safety and el ectrical protection
conflict with the objectives of appearance and econony, the
deci si on shoul d al ways favor safety and protection.

12.3 Construction route planning of the buried service wire or
cabl e should conformwith the NID, BET, or fused station
protector |ocation which will facilitate connections to the
subscriber's inside wiring and which, at the sanme tine, wll
ensure interconnection between the tel ephone, power, and water

pi pe grounds. RUS recomrends that the NID, BET, or fused station
protector location be chosen to be as close as practicable to
where there is easy access to the electric service grounding
system (el ectric service groundi ng conductor, netal conduit
covering the electric service groundi ng conductor, or other neans
of access to the electric service grounding systen)

13. ELECTRICAL PROTECTION

13.1 Construction route planning personnel should be provided
with the detailed protective neasures to be enpl oyed which have
been deci ded upon in the systemdesign. RUS Bulletins 1751F-801,
-802, -805, and -815 include details regardi ng applicable
protection practices.

13.2 In order to mnimze the possibility of conflict with or
interference frompower distribution systens, crossings of power
and communi cation systens should be m nimzed. Where joint
occupancy of power and tel ecommunications facilities is

contenpl ated, the provisions of the NEC and NESC codes and any
nore stringent |ocal codes should be foll owed.

13.3 RUS recommends that joint occupancy construction be limted
to 1/2 mle (800 kiloneters) or less to help mnimze
possibilities for tel ecommuni cations interference caused by power
[ i ne har noni cs.

13.4 Auxiliary protection of buried wire or cable against direct
contact with power conductors is not required. Station instal-

| ati ons connected by buried wire from aerial extensions may
require auxiliary protection as described in appropriate sections
of RUS Bulletin 1751F- 805, Electrical Protection at Custoner
Locat i ons.
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13.5 It is inportant that construction route planning personnel
understand the difference in the objective of station protection
as conpared to plant protection. Plant protection is primrily
concerned wi th bal ancing the cost of maintaining unprotected

pl ant and the val ue of service interruption against the cost of
appl ying and nai ntaining protective devices which will reduce or
elimnate this plant maintenance. Station protection is
concerned with the personal safety of the subscriber and

mai nt enance personnel, protection of the subscriber's prem ses
against fire and protection of the station equi pment and W ring
agai nst danmage and circuit outage. Adequate protection of
persons and prem ses should be provided at all station
Installations.

14. FINAL INVENTORY CONSTRUCTION DRAWINGS

14.1 Final inventory construction draw ngs are usually nmade
after construction conpletion by correcting the initial
construction drawi ngs. Due to design changes during
construction, the initial construction drawi ngs may require sonme
nodi fications, particularly in regard to cable or wre | engths,
| oad points (See Note 2 on Page 18), digital carrier repeater

| ocations, and |ightwave repeater |ocations. The resident

engi neer and contractor should agree on all the quantities and
units appearing on the final inventory construction draw ngs.
The corrected construction drawings are then prepared in final
form as permanent plant records.

14.2 The "as built" or final inventory construction draw ngs
shoul d provide the followng information in conplete detail:

a. An inventory of all outside plant units installed; and
b. The physical location of the buried facilities.

14.3 These construction draw ngs should give a record of the
anount of materials and their locations in the field, and al so
provide the borrower with a basis for a reliable schematic with
which to locate the cable or wire either for troubl e-shooting,
upgradi ng, or coordinating with other utilities and construction
activities that mght occur in the future. An exanple of a final
i nventory construction draw ng, as well as the construction
synbol s used in preparing the draw ngs, are shown in Figures 3
and 4, respectively.

14.4 To facilitate future reinforcenent, the construction
drawi ng shoul d be corrected and marked with reasonabl e accuracy
so future construction crews will know the approximte | ocations
of existing cables or wires and the approxi mate | ocations and
dept hs of any underground facilities. |If a greater than norma
depth has been specified to facilitate future reinforcing, the
resi dent engi neer should make certain that this depth is achieved
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during construction. For instance, a nomnal cable or wire depth
of 36 inches (914 mllineters) may be used with the thought that
additional cable or wire nay be placed at a nom nal depth of

24 inches (610 mllimeters) in the future.

14.5 The outside plant housings, buried splices, cable or wire

| engths, etc., required for cable or wire repairs should be so
designated on the construction drawings to facilitate trouble-
shooting later; however, this repair material information should
not be included in the final inventory for conpensation purposes.



FIGURE 1 Example of Typical Construction Drawing
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FIGURE 2 Methods of Locating

Rt. 68
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High Pressure

FPipeline Co.

Browns Lane
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/Co

Forrest
Road

INCORRECT

The contractor may think that the
pipeline is halfway between the

road intersection and the subscriber.
Since the drawing is not to scale,
this may result in plowing through
the pipeline.

Buried Pipelines
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on Drawings

Rt. 68

Forrest
Road

Browns Lane

CORRECT

DANGER

High Pressure
GCas Line Between
These Points. Do
Not Work In This
Area Without @
High Pressure
Pipeline Co.
Representative
Present.

Call Mr. E. Michaels
at 577—4B18.

The contractor must get a pipeline
representative on the the job site
before entering the danger area.
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FIGURE 3 Example of Final Inventory Construction Drawing
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FIGURE 4 Examples of Buried Plant Construction
Route Planning Symbals

v Existing Outside Plant Housing

v New Qutside Plant Housing

|:| Establishment not taking service

N Establishment taking service

Read or highway

M Culvert or drainage pipe under road

Existing buried copper cable or wire

New buried copper cable or wire

Existing buried fiber optic cable

New buried fiber optic cable

bl

Change in copper cable or fiber
optic cable size

—= 47/ '==— Feet or meters of copper cable

or fiber optic cable between

control points
,15= Feet ar meters of lateral trenching
te outside plant housing

D4K  cable route number
] Outside plant housing nho.

—+ 21 Feet or meters of cable or wire
— ., installed in lateral trench and outside
+21 plant housing and return

empessedmms Pipe, hole or cable guard

Fence

Bridge

—-G-=G

I Railrood

— (G — Gas line

—W—W—W— Water line

—-S—-S5

—0-0
—p—p
~T-T

— S — Sewer line
— (O — Qil line
— P — Power line

— T — Telephene line

—TV=TV=TV— CATV line

b

Pipe or nonpipe crossing under road
or highway

O Existing pole or stub pole

. New pole or stub pole

—C r— Existing buried splice
snfiii=—— Ncw buried splice

AASSEESAN

®

River or stream

Power or foreign pole

Note: To convert feet to meters multiply by 0.3048 meters
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FIGURE 4 Examples of Buried Plant Construction Route
Planning Symbols (Continued)

Guy and anchor
Pocle

] Pavement cutting

Aerial insert

Existing warning sign

New warning sign

m’ New aerial service wire

Ground

_—~——~~ Existing aerial service wire

Optical Repeater
p p

| PCM Carrier Repeater

% FCM Carrier Bidirectional Repeater

+— @ O




