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1. GENERAL
1.1 Staking is the process of |ocating proposed construction
routes and preparing drawi ngs and tabul ations to show t he
| ocations and quantities of construction units required. It
shoul d be consistent with the construction proposed in the
approved Loan Design (LD). It should be undertaken with the
obj ective of constructing plant which conforns to REA standards,
is free fromhazards, and is economcal. The information and
recommendations in this bulletin are advisory.
1.2 A construction drawing is produced in the field by an
engi neer and depicts the proposed construction route froma
t opogr aphi cal survey of the route show ng the foll ow ng:
a. Measurenents al ong the route;

b. Above ground features such as road nanme or nunber, road
wi dt h, danger trees, rights-of-way, etc.;

c. Poles, guys, anchors, etc;

d. Lakes, ponds, streans, etc; and

e. Approximate |ocation of any obstruction that may be
encountered during the actual construction of the
proj ect .

1.3 The engineer performng the staking should be famliar with
and have access to the followi ng material s:

a. The approved Loan Design (LD) (including Maps) and any
revi si ons;

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

C. Li st of held service orders;

d. Maps showi ng avail abl e executed or planned rights-
of -way easenents

e. Reports or maps on environnentally sensitive areas;

f. Details of joint use or joint occupancy agreenents;

g. National Electrical Safety Code (NESC) (latest edition);
h. National Electrical Code (NEC) (latest edition);

i. Existing local and state electrical codes nore stringent
t han the NESC and NEC,
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Rout e and pol e nunberi ng sequences;
Existing as built construction draw ngs;
Station installation procedures;
Cl earances according to NEC and NESC,
Associ ation of Anmerican Railroads Crossing Standard;
Cabl e manufacturer's sag and tension dat a;
REA Form 515, Tel ephone System Construction Contract;
REA Bul |l etin 345-153, Specifications and Draw ngs for
Construction of Pole Lines, Aerial Cables and Wres,
Form 515f (Proposed conversion to REA Bulletin
1753F-011(515f));
REA Bul l etin 345-6, REA Standard For Splicing Plastic
| nsul ated Cable, PC-2 (Proposed conversion to REA
7 CFR 1755. 200) ;

REA Bulletin 1751F-670, Cutside Plant Corrosion
Consi derati ons;

REA Bulletin 380-1, Rights-of-Way and Title Procedures;
and

The foll owi ng REA Tel ecomruni cati ons Engi neeri ng and
Construction Manual (TE&CM Secti ons:

1. 116 Plant Engi neering and Record System (Proposed
conversion to REA Bulletin 1751B-101);

2. 210 Tel ephone System Design - Sizing Criteria
(Proposed conversion to REA Bulletin 1751B-204);

3. 424 Design Cuideline for Tel ecommuni cations
Subscri ber Loop Pl ant (Proposed conversion to REA
Bulletin 1751H 101);

4. 611 Design of Pole Lines (Proposed conversion to
REA Bul letin 1751F-611);

5. 628 Plastic-Insulated Cable Plant Layout (Proposed
conversion to REA Bulletin 1751F-628);

6. 630 Design of Aerial Cable Plant (Proposed
conversion to REA Bulletin 1751F-630);

7. 635 Construction of Aerial Cable Plant (Proposed
conversion to REA Bulletin 1751F-635);
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8. 650 Guys and Anchors on Wre and Cabl e Lines
(Proposed conversion to REA Bulletin 1751F-650);

9. 801 Electrical Protection Fundanentals (Proposed
conversion to REA Bulletin 1751F-801);

10. 805 Electrical Protection at Subscriber Stations
(Proposed conversion to REA Bulletin 1751F-805);

11. 815 Electrical Protection of Aerial Cable (Proposed
conversion to REA Bulletin 1751F-815); and

12. 822 Electrical protection of Carrier Equi pnent
(Proposed conversion to REA Bulletin 1751F-822).

1.4 Staking personnel should attend the Pre-Staking Conference
and staking should conformto the agreenents and requirenents
contained in the Pre-Staking Conference mnutes. When construc-
tion is planned to be performed on public rights-of-way, it also
is reconmended to have a departnent of transportation official at
t he Pre- Staking Conference.

1.5 Even though it is beneficial to the staking engineer to be
famliar with the material listed in Paragraph 1.3 above, staking
personnel are not usually expected to fully design the aeri al
outside plant. They are expected to nake field nmeasurenents of
cable and wire lengths as well as span lengths and | ocate poles,
term nal s, guys, anchors, branch splices, subscriber
termnations, etc. They verify the general route which has been
tentatively selected by the system desi gn engi neer and shoul d

di scuss any difficulties noted in the proposed routing with the
system desi gn engi neer before maki ng any changes.

1.6 In the case of aerial plant, firmdecisions should be nmade
in the design stage and a qualified resident project
representative should be on the project during construction. The
resident project representative should be capabl e of exercising
good engi neering judgenent in maki ng necessary changes during
construction wth full consideration given to all the factors in
t he design of the project.

2. PRE-STAKING ACTIVITIES

2.1 Before staking begins, the staking engineer should receive
assurances that any available rights-of-way (RF'W agreenents or
permts have been obtained. Any suitable neans, such as easenent
strip maps to indicate the RRWconditions, may be used for this
pur pose. Property owners who wait until staking is perforned to
observe the route taken before granting an easenent shoul d be
noted as well as the status of easenents on other properties.

The REA borrower should furnish a qualified person to acconpany
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t he staking personnel to negotiate with | andowners for easenents.
Any special precautions to be observed by the contractor should
be noted on the construction draw ngs.

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

2.3 The staking engineer should conduct the staking operation in
a manner to assure that the installed plant conforns to the

| atest edition of the National Electrical Safety Code (NESC
Nat i onal Electrical Code (NEC), local and state |aws; rules,
regul ati ons, and orders of state regul atory bodi es, whichever are
the nost stringent; and the approved LD

2.4 The staking engineer should stake only those |lines shown in
t he approved LD except for mnor changes dictated by field
conditions. The resident project representative should inform

t he staking engi neer of any routes, |eads or service connections
whi ch for any reason are not to be constructed and for those
additional routes that are to be constructed regardl ess of the
reason.

2.5 Careful consideration should be given to the usability of

R/ W obt ai ned on each parcel of land on which cables are to be
constructed. If the RRWare not satisfactory froma construction
st andpoi nt because of poor routing, hazardous conditions, heavy
cl earing, inadequate guying space, etc., the resident project
representative should discuss the conditions with the borrower so
that an attenpt can be nade either to procure additional R/ Wor
to relocate the proposed section of route.

2.6 Careful consideration should be given to the |ocation of
station equi pnment in staking the main Iine pole |ocations

adj acent to a subscriber's prem ses so that aerial drop and
station ground wiring wll be as short as practicabl e.

2.7 In connection with the staking of proposed joint use or

j oi nt occupancy lines, the staking engineer should prepare and
submt to the resident project representative detailed

i nformati on concerning pol e changes, insert poles, and other
changes or nodifications in existing pole Iines of other
utilities to accormmodate the borrower's facilities. Such

i nformati on should be prepared with the full participation of the
other utility's engineering departnent.
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2.8 The staking engineer should provide detailed instructions on
the construction draw ngs regarding the point of attachnent of
the borrower's facilities on poles for joint use or joint
occupancy.

2.9 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, the

st aki ng engi neer should furnish the resident project
representative with the necessary field data to prepare the
required information and draw ngs for the borrower. Exanples of
situations for which permts may be required are:

a. Trimmng or renoval of trees in public RRW

b. Crossing of highways;

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

e. Joint use or joint occupancy of poles w th another
utility;

f. Crossing aerial facilities of other utilities;

g. Crossing land owned or controlled by public bodies;

h. Location of poles in incorporated cities or towns; and
i. Sensitive environnental areas.

2.10 The borrower and resident project representative should
agree on the type of markers, the nethod and tine of installing
and identification of the markers, and the synbols to be used
during the staking operation. Al of the above itens should be
agreed to at the Pre-Staking Conference and di scussed at the Pre-
Bi d Conference.

3. NATIONAL ELECTRICAL SAFETY CODE

3.1 It is very inportant that the staking engi neer know and
understand the requirenents set forth in the National Electrical
Safety Code (NESC) for tel ecommunications system outside plant
construction as well as the requirenents of the |local authorities
in the particular locality where staking is to be perforned.

3.2 Sonme localities (states and/or nunicipalities) have

requi renents for telecommuni cations pole |line construction 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
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requi renents are established, the provisions of the |atest
edition of the NESC should be foll owed. REA Loan Contracts and
Mort gages require borrowers to observe all appropriate codes that
may pertain.

3.3 The portions of the NESC that the staking engineer should be
particularly concerned with are Parts 2 and 3 which deal with the
installation and mai nt enance of overhead and underground |i nes.
NESC rules are not intended to serve as a basis for designing or
staki ng tel econmuni cations plant. The rules should be considered
as the m ninum standards that should be net to hel p assure the
plant is constructed to withstand the nechanical |oads and
stresses to which it will be subjected, be reasonably protected
fromthe possible effects of electrical disturbances, and be
relatively free fromhazards to the general public and to persons
mai ntaining the facilities.

4. NATIONAL ELECTRICAL CODE

4.1 The purpose of the National Electrical Code (NEC) is the
practical safeguarding of persons and property from hazards
arising fromthe use of electricity. The NEC includes the basic
m ni mum provi sions for installation of telecomrunications
facilities on subscribers' prem ses.

4.2 Chapter 8, "Conmmunications 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 pole line and aerial plant design of the
approved LD should be translated by the resident project
representative into a specific design in sufficient detail to
enabl e construction of the plant. To facilitate this, a standard
"assenbly unit" has been devised for nost nmmj or conponents of the
outside plant. By specifying the appropriate type, quantity and
| ocati on of standard and non-standard assenbly units on the
construction drawi ngs, the design engi neer depicts the conplete
physi cal outside plant as contenplated in the LD. The detail ed
descriptions of all standard pole line and aerial plant assenbly
units are given in REA Bulletin 345-153, REA Form 515f (Pl anned
conversion to REA Bulletin 1753F-011(515f)). Were standard
assenbly units are insufficient to provide for unique
construction requirenents, the design engineer should create
detail ed "nonstandard assenbly units" to neet those requirenents.
The nonstandard assenbly units should be approved by REA
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6. STAKING
6.1 The aerial cable route and outside plant assenbly units are
recorded on the construction draw ngs devel oped by the resident
proj ect representative.
6.2 The staking engineer should begin staking by checking the
status of easenents, by marking control points on the LD maps and
by maki ng a reconnai ssance of the proposed construction areas
checking for the itenms |isted bel ow
a. Terrain;
b. Location of establishnents;
c. Natural control points;
d. Appropriate |ocations of poles, anchors, termnals, etc;
e. Location of the first attachnent on the subscriber's
bui l ding, the station protector and/or network interface
devi ce | ocation and the nost effective ground el ectrode
avai l abl e; and
f. R Wclearing and trimmng units.
6.3 Control points are those points or areas along a proposed
construction route where circunstances demand speci al
consi deration by the staking engineer in specifying appropriate
construction units. Exanples of control points are:
a. Street, alley, and highway intersections;
b. Street, alley, and property lines;
c. Rivers, streans, gullies, drainage ditches, and canals;
d. Ridges and depressions;
e. Angles and corners in highways, streets, and roads;
f. Private driveways, field entrances, and fence corners;
g. Railroad RF'W
h. Pole lines of other utilities;
i. Junctions between cable and wre;
J. Junctions with branch cabl es;

k. Cable term nal |ocations;
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| . Subscribers' prem ses;

m Trees and brush;

n. Restricted RF'W

0. Rock outcropping;

p. Changes in grade; and

g. Areas identified as environnmentally sensitive.

6.4 Aerial enclosures should be placed along aerial cable |eads
at the follow ng | ocations:

a. At subscriber distribution points within a reasonable
di stance to all prospective subscribers;

b. At junctions wth lateral runs of cable; and
c. At cable loading and repeater points.

6.5 The data necessary to be shown on the construction draw ng
may be recorded in a notebook or on a construction drawing as the
route is being traveled. This field data may then be recorded on
the construction drawi ng back at the office. Information that

wi |l be necessary for construction is recorded on one set of
construction drawi ngs. Information pertaining to renoval of
existing plant is recorded on a separate set of construction

dr awi ngs.

6.6 The information to be included on the construction draw ngs
is that which is necessary to prepare the plans and specifi -
cations as well as that which is needed to construct the outside
plant. The construction drawi ngs should be prepared so that they
may be used as pernmanent plant records.

6.7 After the subscriber data is brought up-to-date on the nmap,
the actual construction route is selected and recorded while
considering all physical obstructions that m ght affect the
construction along the route. The actual sizing of the cables
for the cable plant |ayout, |ine assignnents, and the proper size
aerial enclosures may be perforned in the engineer's office from
not es and neasurenents taken during the field staking. The
construction draw ngs containing the above information should be
made available to the interested parties for discussion at the
Pre-Bi d Conference.

6.8 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 staking the plant. Future road work can
result in costly tel ecomruni cation plant rearrangenents.
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The cabl e route should be selected so as to mnimze property
damage. Location of the proposed pol es should be selected to

m ni m ze possi bl e danage fromvehicular traffic and to all ow for
easy mai nt enance access.

6.9 The cable route should be marked on the construction draw ng
by reference to natural or manmade | andmarks so as to facilitate
the placenent and future | ocation of the cable.

6.10 Hi ghway crossings should be discussed with departnent of
transportation authorities and any necessary permts obtained.
The cabl e route should be planned to cross the road only as
necessary to serve subscribers. Since road crossings are often
undesi rabl e and expensive, the staking engi neer should sel ect the
side of the paved road for the nbst general routing of the cable
which will result in the fewest crossings. |f nunmerous crossings
are necessary, placing the cable on both sides of the road may be
t he nost econom cal choi ce.

6.11 Follow ng discussions with departnment of transportation
officials and visual inspection of the route, the staking
engi neer can verify the prelimnary entries of control points on
the LD maps or construction draw ngs.
6.12 The staking engi neer should proceed along the route,
mar ki ng and detailing the following information (sone of which
may be done in the resident project representative's office) on
the plant construction draw ngs:
a. Location and type of the aerial enclosures and pol es;
b. Pol e nunbers;
c. Span lengths and cabl e sag;

d. The lengths of aerial service wires in nmeters (or feet)
fromaerial enclosures to subscriber's prem ses;

e. Pairs, gauge and type of cable or wre;

f. Nunber of optical fibers and type of fiber optic cable;
g. Tentative |oad point and repeater |ocations;

h. Tentative |lightwave repeater |ocations;

i. Type of station protections;

j. Special considerations such as obstructions, mnor route
devi ati ons, easenent reservations, etc;

k. Gounding and bondi ng procedures to observe at speci al
sites; and
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. Al mscellaneous construction units for the plant
installation such as grounds, etc.

6.13 WMarkers should be used to show the | ocation of the
fol | ow ng:

a. Proposed pole and anchor | ocati ons;
b. Proposed m scellaneous units; and
c. Proposed street, road and/or highway crossing |ocations.

The cabl e route and pol e nunber should be marked on the narkers
so as to be legible at the tine of construction.

6.14 Wiere difficulty will be encountered in finding the markers
at a later date, the marker | ocations should be indicated by
driving four-foot building | aths adjacent to the markers or by
provi di ng sone ot her suitable nmethod of identification. Were
markers are | ocated on private RRWthat are hidden fromthe road
because of brush, trees, or crops, a suitable nethod of
identification (such as a strip of bright colored cloth or
plastic marking tape tied on a fence or sone other visible road
side location) should be provided to indicate each marker

| ocation fromthe road. Were permtted by departnent of
transportation authorities, a colored stripe could be painted on
t he edge of the pavenent to show the approximte |ocation of the
marker. It will also be helpful to place appropriate notes on

t he construction draw ngs.

6.15 The staking engi neer should determ ne the control points in
each section of route and stake approximately equal span |engths
as close to the basic span Il ength as practicabl e between those
control points. The span |lengths should be varied fromthe basic
span length to avoid undesirabl e pole |ocations such as
depressions, ditches, etc.

6.16 A transit, preferably wth stadia hair, should be used to
measure the route between control points. The transit should be
set up and | eveled over one of the control points if one point is
visible fromthe other. Taking a "foresight" on the range rod

pl aced vertically at the other control point establishes the
route. A rodperson then proceeds toward the other control point
and the transit person sights the rodperson in at points al ong
the route where the poles are to be located. A marker with the
pol e nunber is then driven at each pole |ocation.

6.16.1 |If conditions exist where neither control point is
visible fromthe other, the transit nay be set up at sone
internedi ate | ocation such as the top of a knoll where the range
rods are visible at each control point. The instrunent is then
set up on a point estimated to be on the route by backsighting on
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one of the control points and reversing the tel escope on its

hori zontal axis as a check to determ ne the extent to which the
transit is out fromthe route. By a "juggling in" procedure and
repetition of the above check one or nore tines, the instrunent
is finally placed on the route. A rodperson then proceeds toward
the transit fromeach control point and the transit person sights
the rodperson in at each pole |ocation.

6.16.2 There may be sone sections of the route between control
points where it is difficult to sight in the range rods because

of brush, trees, crops, or other obstacles. |In such instances it
may be possible to run a parallel route along the edge of a road
where visibility is unobstructed. |If so, a route may be run as

previously described and the pole |ocations determ ned by offset.
If this nethod is used care nust be taken to make certain that
equal offset distances are neasured at right angles to the route
established along the road and in the same plane to assure that
the markers will be located in the route.

6.16.3 When using the transit at control points to sight in

mar kers, the instrunent should al so be used to neasure the angle
of change in the route if there is to be an angle in the route at
the control point. |If there is an angle, the transit should be
used to bisect the angle and establish the route al ong which an
anchor is to be located. A marker should be driven at the anchor
| ocati on.

6.16.4 The transit may be used to determne differences in

el evati on between two points by taking a rod reading at each
point wwth the instrunent |evel and taking the difference in the
two readings to determne the differences in elevation.
Gbtaining this information is valuable in "grading" a route,
determ ning cl earances at hi ghway and power crossings, and in
mar ki ng railroad crossings. The sanme information nmay be obtai ned
but with a | esser degree of accuracy by using a hand level. The
hand |l evel is a sinple device which is held at eye | evel and the
farthernost end raised or lowered until the bubble is in the
center of the tube. Wen this occurs, a point on a rod in line
with the horizontal line is noted and approxinate | evels are
measur ed.

6.17 Ready-access enclosures or fixed count term nals should be
specified within a reasonabl e distance from potenti al
subscri bers.

6.18 The major portion of a aerial plant construction drawing is
devoted to a sketch of the cable to show the route of the aerial
plant, the location of poles and anchors, clearing and trimm ng
instructions, and other related units. D stances and sags

bet ween spans al ong the construction route and all other control
poi nts should be shown. This should include all intersections.
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6.19 In addition to know edge of the outside plant units and the
project area, the staking engineer should be famliar with the
capabilities of suspension strand and pole |ine hardware and

cl asses and hei ght of poles generally used by contractors. This
should aid in the selection of the proper route and construction
units required.

6.20 Pol e nunbering should be in accordance with REA

Tel ecomuni cati ons Engi neering & Construction Manual (TE&CM
Section 116, Plant Engi neering and Record System (Proposed

conversion to REA Bulletin 1751B-101) or sone other suitable
nunberi ng system

6.21 The maxi mum perm ssi bl e span | engths for cabl es depends on
the weight of the cable, the strength of the supporting strand,

t he conductor tenperature, and the |oading conditions to which it
may be subjected. In addition to the above factors, the span

| engths may al so be influenced by other factors. |n urban areas,
the span length may be determ ned by the length of the city

bl ock, the placenent of aerial enclosures, driveways, and
property lines. |In suburban and rural areas factors such as
terrain, ground cl earance, aerial enclosure |ocations, branch
cabl es, corners, control points, and the possibility of joint use
or joint occupancy with other utilities could have an effect on
determ ning the span | ength.

6.22 Uniform spacing of poles for aerial cable is not usually
critical and advantage should be taken of terrain features to
achieve long spans with mninmum | ength poles. Large disparities
in span |l engths should be avoided. No particular concern need be
given to an occasional span shorter than adjacent spans except
froman econony viewpoint. However, it may be necessary to use
an occasi onal span |longer than the average span to avoid

driveways, building entrances, etc. In these cases, the |onger
span shoul d not exceed the average span |length by nore than 15
percent. In sone cases it may be desirable to adjust several

adj acent spans to equalize the load or in line guying may be used
for this purpose.

6.23 For copper cables, REA TE&CM Section 630, Design of Aerial
Cabl e Pl ant (Proposed conversion to REA Bulletin 1751F-630),

gi ves final unloaded sags for cables | ashed to gal vani zed st eel
suspension strand. REA TE&CM Section 635, Construction of Aerial
Cabl e Pl ant (Proposed conversion to REA Bulletin 1751F-635),
gives initial sags and tensions with cable in place and fi nal
sags for ground cl earance for various suspension strand sizes
versus cabl e wei ghts.

6.24 For | ashed and sel f-supported fiber optic cables, the

desi gn engi neer shoul d obtain sag and tension data fromfi ber
optic cable manufacturers which will enable the staking engi neer
to select pole heights to provide the required ground cl earance.
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6.25 The aerial cable term nal poles should be |ocated so as to
provi de the best aerial drop wire distribution within the
termnal wiring limt, wth adjacent spans adjusted. The pole
adj acent to a termnal should be considered a control point.

6.26 To neet transm ssion objectives, especially wwth respect to
mai nt ai ni ng the proper end sections beyond the |ast |oad point or
repeater |ocation, particular care nust be exercised when nmaking
subscri ber assignnents. A thorough explanation of bridge taps
and excessive end sections and their effect on transm ssion | oss
and frequency response is given in REA TE&GCM Secti on 424
(Proposed conversion to REA Bulletin 1751H 101).

6.27 Wen the field work has been conpleted by the staking crews
and the necessary entries on the construction draw ngs are

conpl eted, the staking engineer may turn the construction

drawi ngs over to the design engineer. This is for preparation in
final formand insertion of other data so the construction

drawi ngs can be released for use in the preparation of the "Plans
and Specifications."

7. RIGHTS-OF-WAY (R/W) CLEARING AND TRIMMING

7.1 REA Bulletin 345-153, Specifications and Draw ngs for
Construction of Pole Lines, Aerial Cables and Wres, Form 515f,
(Proposed conversion to REA Bulletin 1753F-011(515f)) defines the
R'Wclearing and trimmng units to be used in aerial plant
construction. The clearing and trimm ng units are descriptions
of limts within which clearing and/or trinmm ng shoul d be
performed to the specified specifications without regard to the
anmount of tinber to be cut or brush to be cleared.

7.2 The mnimum RFWw dths within which clearing should be done
is based on the type of pole line facility to be constructed.

For aerial cable plant the minimum R Ww dth should be 1.5 neters
(5 feet) on each side of the centerline of the pole |line,

however, the staking engi neer may deviate fromthe above

gui del i ne when conditions exist that warrant such a deviation.

7.3 The staking engineer should determ ne the anmount of clearing
and trinmm ng needed in each span and record the applicable units
and | engths on the construction draw ngs.

7.4 The staking engineer should provide explicit instructions
for clearing or trinmng and shaping fruit, shade, and ornanental
trees on the construction draw ngs. The staking engi neer should
al so designate all trees to be renoved or topped.

7.5 The information in Paragraphs 7.3 and 7.4 should be agreed
to at the Pre-Staking Conference and di scussed at the Pre-Bid
Conf er ence.
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8. POLE SELECTION

8.1 The height and class of the pole to be used in the
construction of the aerial plant should be agreed to at the Pre-
St aki ng Conference and di scussed at the Pre-Bid Conference.

8.2 Poles of sufficient height should be specified to maintain
cl earances in accordance with the NESC requirenents where future
aerial drops may be installed to provide service to potenti al
subscri bers.

8.3 Vertical clearances in accordance with at |east the m nimm
NESC requi renents shoul d be mai ntai ned over and al ong public
streets, alleys, roads, driveways, field entrances, etc. The
pol e hei ghts can vary because of needed cl earance, terrain, and
cabl e sag. The staking engi neer should reference the cable

manuf acturer's sag data on the various types of suspension strand
wi th cabl e when determ ning individual pole height requirenents.

9. ANCHORS AND GUYS

9.1 Adequate strength and proper alignnment of the pole line
structure should be achieved. Anchors and guys at corners,
deadends, and other points of strain should be of the proper size
to maintain the | oading conditions on the facilities expected to
be devel oped over a twenty year period.

9.2 Anchors and guys should have a lead to height (L/H) ratio
val ue of at least "1" wherever practicable so that the m ni num
si ze guy and anchor assenblies can be utilized.

9.3 The use of side anchors at corner pole locations in the RIW
may limt the |lead. However, if corner pole |ocations could be
shifted to a driveway line, fence line, line of trees, or
outcropping rock, etc., satisfactory |eads nay be obtained in
many cases w thout objections by the property owner.

9.4 In cases where property owners do not allow installation of
anchors on their property it may be possible to install guy stubs
w th overhead guys at these |ocations at a reasonabl e di stance
back fromthe | ead where a group of trees, drain, or other

physi cal condition may all ow such construction.

9.5 Situations may arise where pol e keys or push braces may be
requi red. These nethods should be used only when physi cal
conditions or RRWrestrictions prevent the use of normal
construction.

9.6 Corners and slight angles should be accunul ated around
curves and the nunmber of guys and anchors should be kept to a
m ni mum
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9.7 Wen an overhead guy is installed and the electric supply

I ine occupies the opposite side of the road, the overhead guy and
down guy should be attached to the electric supply Iine pole when
possible. This not only saves the cost of a guy stub, but allows
grounding of the guy to a nultigrounded neutral, if one exists,
saving the cost of two strain insulators.

9.8 Cuys that are classified as exposed guys are considered to
be an el ectrical hazard to tel ecommuni cati ons personnel and the
public and should be electrically protected. The electrical
protection of an exposed guy can be acconplished by effectively
groundi ng the guy or by insertion of insulators in the guy to
isolate the electrical hazard. \Wherever practicable the guy
shoul d be grounded by bonding the guy to the neutral of the

mul ti grounded supply system or by bonding the guy to a
systematically and effectively grounded cabl e strand.

9.9 Al angles guyed and unguyed shoul d be recorded on the
construction draw ngs.

10. JOINT USE OR JOINT OCCUPANCY PLANT

10.1 Staking of joint use or joint occupancy routes requires
that detailed informati on be nmade avail able to the staking

engi neer prior to when staking actually commences. Details of
joint use or joint occupancy agreenents and details of sections
of route on which joint use or joint occupancy is proposed should
be known to the staking engineer. The practicability of
utilizing joint poles should be based upon pole strength tables,
separation tables, and staking curves. Pole strength tables,
separation tables, and staking curves for joint poles should be
devel oped on the basis that the power conductors shoul d be sagged
in accordance with the power conductor manufacturers' tables.
Experience indicates that quite often the power conductors are
not sagged in accordance with the manufacturers' data and
consequently this introduces a problem of making a new

determ nation of actual sags. This information should al so be
obtained prior to the actual staking of the route. |If the sags
are appreciably different than that outlined in the

manuf acturers' data for power conductors, it may be necessary to
prepare new separation tables.

10.2 The need for strict conpliance with NEC and NESC

requi renments cannot be overenphasi zed. Carel essness in obtaining
correct separation between power conductors could possibly result
in fatal accidents to |ine personnel and expensive damage to the
t el ecommuni cati ons plant and subscriber's prem ses. \Were there
is any question as to the actual sag of the power conductor, a
representative of the power conpany shoul d be contacted to make
actual determ nations of the sag characteristics in the route.

In indicating the separation requirenment on the construction
drawi ng, the staking engineer is required to base this separation
on the distance fromthe bottomof the |owest electrical facility
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fromwhich the neasurenent is nade to the drilling point for the
attachnment of the telecomunications facilities. This distance
shoul d i ncl ude code separation and space for the

tel ecomuni cations facilities above the drilling point.
Separations should be kept as uniformas is practicable and
econom cal

10.3 The poles used in the power |ead should provide adequate
strength for the additional telecommunications facilities. Pole
strength tables provide information for this determ nation.
Where the strength of an existing pole is considered to be
mar gi nal , the staking engineer should consult with the resident
project representative before indicating a changeout. The pole
strength tables were prepared on the basis of five dianeters of
power conductors and 0.6 neters (2 foot) increnental increases in
separation. There should be adequate strength in many cases
where the tables indicate that the strength in the pole is
mar gi nal .

10.4 @uying requirenents for tel ecommunications facilities
attached to joint poles should generally fall at the sane pole
where guying is provided for the power facilities. The staking
engi neer should consult with representatives of the power conpany
to determine if there is adequate strength in the existing power
conpany's anchor assenbly for use by the tel ecomruni cations
facilities. Were strength of the existing anchor assenbly of

t he power conpany is inadequate for use by the tel econmunications
facilities, guying requirenents for the tel ecomrunications
facility should be in accordance with the provisions in REA TE&CM
Section 650, Guys and Anchors on Wre and Cabl e Lines, (Proposed
conversion to REA Bulletin 1751F-650).

10.5 To properly determ ne guying requirenents, it is necessary
to measure the angles in the existing pole line. A transit
cannot be conveniently used for these neasurenents, because to
measure the line angle the transit would have to be placed in the
exact position occupied by the corner pole. An instrunent

called, a "pull finder," provides a nethod for neasuring this
angle. The angle in the line and the distance fromthe pole to

t he anchor to be used should be recorded on the construction

dr awi ngs.

10.6 The factors in staking nonjoint use cable apply also to
joint use or joint occupancy cable plant. 1In addition, the
factors of separation and cl earance should al so be consi der ed.
Where | ong spans are involved, the difference between initial and
final sag as a result of |oading conditions beconmes appreciable
after the cable has reached its final sag. Because of the
necessity of maintaining code cl earances and separations
initially and finally, both the stringing sags and design or

unl oaded sags nust be taken into account when staking joint use
or joint occupancy construction. In sone cases where adequate
ground cl earance cannot be obtained with 6M strand w t hout pole
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changeouts, consideration should be given to the use of 10M
strand which can be placed at higher tension and | ess sag than 6M
strand.

11. TERMINAL BLOCKS

11.1 REA accepted filled term nal bl ocks should be used in
ready- access enclosures and fixed count termnals to avoid
nmoi sture and corrosion probl ens.

12. RAILROAD CROSSINGS

12.1 The NESC specifies mninmumvertical and horizontal

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

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

12.2 Sone railroads as well as states or nunicipalities nay have
specifications which differ fromthe NESC and the Associ ati on of
Anerican Railroads. Therefore, before design and staking work is
undertaken, railroad and/or state or nunicipal officials should
be consulted regarding their crossing requirenments. The nore
stringent requirenments should be foll owed.

12.3 A drawing showi ng the detailed crossing |ayout is often
necessary for subm ssion to railroad and/or state or nunici pal
officials for approval and for inclusion in the crossing

agr eement .

13. STATION INSTALLATIONS

13.1 Station installations include the staking of aerial drop
Wi re assenbly units, station protector assenbly units, and/or
network interface device (NID) assenbly units.

13.2 Where the objectives of safety and el ectrical protection
conflict wwth the objectives of appearance and econony, the
deci si on shoul d al ways favor safety and protection.

13.3 Aerial drop wire should be staked to conformw th the
station protector or NID | ocation which will facilitate
connections to the subscriber's inside wiring and which, at the
sane tinme, will ensure interconnection between the

t el ecommuni cations, power, and water pipe grounds. REA
recommends that the station protector or NID I ocation be chosen
to be as close as practicable to where there is easy access to
the electric service grounding system (electric service groundi ng




Bulletin 1751F-626
Page 21

conductor, metal conduit covering the electric service grounding
conductor, or other neans of access to the electric service
groundi ng system.

13.4 Drop poles, including cable term nal poles, should be

| ocated so as to permt the nost direct drop wire route, free of
tree and foliage interference and intervening pole line and

buil ding structures. Drop wires should not be installed in front
of wi ndows and over doors, and should not be attached to the
structure under roof drainage areas where ice, sSnow, Or excessive
noi sture can affect the drop wre.

13.5 Whiere it is necessary to clear streets, alleys, and

hi ghways with drop wires attached to structures too low to
provi de proper ground cl earance, a service pole should be used.
Wher ever practicable attachnments should be made to the other
conpany's pol e when covered by attachnent, joint use or joint
occupancy agreenents.

13.6 Aerial drop wire sag tables list the m ninmum sags. The
staki ng engi neer's ground cl earance cal cul ati ons shoul d, whenever
practicable, include greater sag if no additional cost is

i nvol ved.

13.7 Wen staking aerial drop wires fromor on joint use or

j oi nt occupancy poles, three primary factors shoul d be
considered: clinbing space; the requirenents of the other joint
user; and the requirenments of the NESC. Attachnments to foreign
pol es should conply with the NESC rul es for separation and

cl earance, and the separation should be shown on the construction
drawi ng for the benefit of the contractor.

14. ELECTRICAL PROTECTION

14.1 The staking engi neer should be provided with the detailed
protective neasures to be enpl oyed whi ch have been deci ded upon
in the systemdesign. REA TE&CM Sections 800 through 825
(Proposed conversion to REA Bulletins 1751F-800 t hrough -825)

i nclude details regarding applicable protection practices.

14.2 In order to mnimze the possibility of conflict with or
interference frompower distribution systens, crossings of power
and comuni cation systens should be mnimzed. Were an
excessi ve nunber of crossings are contenplated, joint use or

j oi nt occupancy construction should be consi dered.

14.3 Joint pole crossings should be used whenever practicable.
In order to keep the cost of such crossings to a m ninmum

exi sting power poles should be used as crossing poles to the
maxi mum practi cabl e extent. Spans adjacent to joint crossing
pol es shoul d be adjusted so that the joint crossing pole can be
used as a tel ecomuni cation support pole, and not just as a

cl earance pole. Wiere a nultigrounded neutral (M3N\) type of
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power conductor is crossed, a joint pole crossing has the
addi ti onal advantage of naking the MG\ avail abl e for groundi ng
cabl e shields, support wire, and power contact protectors. In
many instances the ability to obtain coordinated protection is
dependent upon the availability of an MaN as a ground el ectrode
for tel econmunication protective devices. Were it is not
practicable to use an existing electric power pole as a joint
crossing pole, consideration should be given to having the power
conpany set an additional pole in their route and attach their
conductors to it for the joint pole crossing. Under no

circunst ances should a crossing pole which is too short for
attachnment of the power conductors be set in the power conpany's
line (or close enough to the power line to constitute a
structural conflict). It is inherently nore difficult to provide
effective protection of telecomrunications plant agai nst power
contacts with other than MAoN type systens. Therefore, nore
reliance should be placed on the structural strength of crossings
to prevent contacts. For this reason it is even nore inportant
to obtain joint pole crossings with non-MGN power |lines than it
is to obtain themwi th MaN type power |ines.

14.4 Pole lightning protection wres should be used only in
areas of high lightning incidences and at poles which are
severely exposed to lightning. Engineering judgenent shoul d be
used in selecting which poles are to be provided with protection.
Gui del i nes for making such selection are contai ned i n REA TE&CM
Section 815, Electrical Protection of Aerial Cable (Proposed
conversion to REA Bulletin 1751F-815).

14.5 The PM2 unit is intended for grounding drainage units. 1In
nost areas it does not produce a | ow resistance ground and
therefore, should not be used where | ow resistance ground is
requi red unl ess the ground resistance neasurenents in the area

i ndicate that an adequately | ow resi stance can be expected to
result fromits use. 1In areas of high earth resistivity, if it
IS necessary to use a driven ground because of the |ack of any
ot her suitable electrode, a PM2 unit supplenented by one or nore
PM2-1 units shoul d be specified.

14.6 1t is inportant that the staking engineer understand the
difference in the objective of station protection as conpared to
pl ant protection. Plant protection is primarily concerned with
bal anci ng the cost of maintaining unprotected plant and the val ue
of service interruption against the cost of applying and

mai nt ai ni ng protective devices which will reduce or elimnate
this plant maintenance. Station protection is concerned with the
personal safety of the subscriber, protection of the subscriber's
prem ses against fire and protection of the station equi pnent and
W ring agai nst danage and circuit outage. Adequate protection of
persons and prem ses should be provided at all station
Installations.
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15. FINAL INVENTORY CONSTRUCTION DRAWINGS

15.1 Final inventory construction draw ngs are usually nmade
after construction by correcting the initial construction

drawi ngs. Due to construction changes, the initial construction
drawi ngs may require sone nodifications, particularly in regard
to pole | ocations, span |engths, cable |engths, and anchor and
guy locations. The resident project representative and
contractor should agree on all the quantities and units appearing
on the final inventory construction drawings. The corrected
construction drawings are then prepared in final form as

per manent plant records.

15.2 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 aerial facilities.

15.3 These construction draw ngs should give a record of the
anmount of materials and their location in the field, and al so
provide the borrower with a basis for a reliable schematic with
which to locate the cable either for troubl e-shooting, upgrading,
or coordinating with other utilities and construction activities
that m ght occur in the future.



