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1. GENEk.AL 

1.1 This section provides REA borrower■, consulting engineera, con-
l r.'.lc torn and other interested parties· with. technical information 

{or use in llw design, construction, and operation of llEA borrower•' 
t 1· lcphone systems. Thia section dlecueaea in particular the deelgn of 
buried plant using both nonfilled core and fllled 1 core cable• and 
wire!!. 

1.2 B111i~d plant as diecuued in this section pertains to telephone 
plant in which the majority of cable• and wires are placed di­

rectly in the ground by plowing and/or trenching. 

l.3 Addi.LionaJ infonnation for uee in the deaign of buried plant can 
lu~ founJ in other REA TE o CH Sectiona, lllA PE Specifications, 

RU PC Standards, and the specifications contained in the RIA Telephone 
System Construction Contract, Form 511. 

2. APPLICATION 

2 .O L BudC'd plant inherently off ere certain advantage• over aerial 
and underground plant (in conduit), and la usually more econo­

mical on a firsl cost basia. Exceptlona where thie economic advantage 
may not be realh.ed are in built-up urban arP.ae or extensive rock 
fonnations. In these types of areaa, a cambination of buried and 
aerial plant may prove to be the moat econ0111ical conatruction for the 
system. There are also certain advantage• in ueing conduit in con- _ 
junction with buried plant. Refer to Tl & CM 643 for theee applications • 



2.02 Whereat the repair of d••a• or fault1 ln burled plant may 
be aore expen1ive in indlvldual 1it1,y,tion1, than t.n aerial 

plant, burled facilt.tle• are l .... upoeed than aerial facllitiea 
to phyeical damage, and therefore the nalllber of fault• ue fewer. 
Fewer failures ■eaQ lonaer period• of troui.le-fr .. oper-.tlon; and 
consequently, greatei- eut.1criber Mtl•factlan. lurlecl ,tant la 
particularly advi1able tn area• of frequent lee 1tonl8 •d high 
velocity wlnda. In addition, burled p1-t will 1atiafy the growing 
impetus fran pubUc pr.aaurea for the taprov-.nt· end pr,aervation 
of the natural ae1thetlc valu" of the c:ountl'J'• 

2.03 Right-of-Wax - The burial of telephone plant ia generally 
dependent°" permiaaion to bury facilities on public and 

private rights-of-w~y. In moat inatancea cooperation can be 
expected when buried plant and construction techniques are fully 
explained along with the aesthetic im.ptovementa. lxpex-icnce has 
shown that road work ia more respona:Lble than fa{III operations for 
damage and outages in bux-ied plant. Therefore• primary consider­
ation should be given to the uae of private ript-of-way. If 
public right-of-way 18 to be used for the placement of cable, a 
comprehensive inveatigation should be made as to possible highway 
improvements, su~.h aa widening or changing grade elevations, since 
they may necesaitate costly future rearrangements and rerouting. 
The need for permits 1~ other situations such aa railroad crossings, 
crossings of navigable streams, and croasinga of the facilities of 
other uti li l1 ,:;s should be thoroughly inveatigated. 

2.04 Rock Considerations - In portions of a project area where 
there is more than incidental rock, conaideration should be 

given to reduced depth with protection aa described in Paragraph 
2.071 and Psragraph 3.3, or preripping. Note: The preripping 
opetatiora is normally very expensive and rurants special conaider-
a tion by the Engineer prior to approval. The moet econaaical plowing 
rates will be obtained when the area is relatively free of rock and 
one tractor is able to move the plow through the earth. There will 
be situations where locaU~ed 1:'0ck condi tione will econcaically 
restrict plowing-in of cable and/o-c wt.re through a partlcular area, 
in which case the Engineer muat conaider the· rerouting of facilities, 
trenching, blasting, reduced depth with mechanical protection, or 
using aerial inaerta. Thia condition normally will be reaolved during 
the construction period. Provisiona are made in the Construction 
Contract for the Contractor to determine the e1etent of rock, when 
encountered, and deQlOnatrate thet plowing cannot be accempllshed; and 
on this basis, the Engineer will decide the moet econ~ical solution 
baaed not only on the bid price■ in the contract, but alao on the 
long run advantages and disadvantages. 

2.05 Other Underground Utilities - In some urban and 11uburban areas, 
other underground faciUties euch •• water lines, gas lines, 

sewer lines, power and/or telephone lines will present obstacles to 
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p lowlng or trenching. The e.xlating underground utilitiea and the 
poYslbility of future buried utilitiea DNat be canaidered. The 
Engineer should obtain detailed informatiGD frcm other utilltiea 
on prest!nt and proposed underground faclllti••• Where it ia known 
that obat:1clea will be encOWlt~,red durina conatnaction, the Engineer 
,ihou lrl designate such area• at the time plane and apecificationa 
am prepared. The buried cable and wire unit• for th••• areaa will 
b(• listed in the plane and apeciflcation■ with a ''T". eufflx. Thla 
wi 11 dhtinguiah the unit• from the regular BJ unite in order that 
the higher cost aaaoclated with plowing in th•~• congeeted area• 
will not be reflected in the bid price• for the ••Jor portion■ of 
lJac system. 

2.06 Phyeical Location 

l.061 The exact locatiort for buried cable or wire should be 
utlennined in conjunction with federal, state, county, 

iJ11d loca 1 authorities, and private lntereet• ae applicable. 
Sptclol attention should be given to the aize of equipment that 
will be fl!C]Uired for installation. 

2 .062 Some of the consideration• that affect the decielon of 
physical locations are: 

a. Width of road ehouldere 
b. Type of terrain 
c. Type of road 
d. Easement 
e. Fence location& 
f. Required number of hou•inga 
g. Public right-of-way 
h. Private right-of-way 
i. Type of drainage ditch 
j. Road and drainage ditch 
k. Soll condition• 

2.06) Wtth the continuing emphasis of placing telephone wire and 
cable facilltiea below ground the Engineer should give grea~cr 

con~ldcrnllon to the problem• that the borrower will encounter in the 
oe~rnt.ion 1Jnd maintenance of his plant. lnve•tlgatlon, coordination 
11nd lhorouKh planning ln the routing of buried plant la of paramount 
lmµorl.ance. In addition, the depth of plant placement, the physical 
pluJll protl"ction when required, adequate route marking and detailed 
plant in-place record• are an absolute necee•ity. Detailed infonnation 
is provided in TE & :M Section 116 "Plant Engineering and Record Sya,tem" 
and TE 6, CH Section 642 "Staking of Buried Plant." 

2.064 In addition to considering the physical location of the plant 
and terrain characteristics, the Engineer ahould con•ider 

method• for providing protection to the buried facilities. 
I 
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2.065 Special attention t~ protect ·cable which 1• to be placed on 
public righte-of-way, ·· ehould be di•cu••ed and coordinated 

in detail with the particular reaulatory authorittee by aphaeiztng 
exact location, exac_t depthe and the placaaent of wamlng and route 
elgne to eliminate damage caueed by road maintenance equipment re­
garding reeurfaclng, etc. In addition, the road au.thoritiea ahould 
be informed that the borrower will provide eny •••latance neceeaary 
through iden~ificatlon, location, etc. of exiating telephone plant. 

2.066 The Engineer ehould contact each property_own,r when private 
rights-of-way are to be uaed and anpha1ize the need to provide 

protection to any_ buried plant to be inatalled therein. Here again, 
the selection of the exact cable route and the depth that the cable 
should be placed is of utmost importance. Buried ·cable warning and 
route signs should be diacu1&ed and a route drawing should be pro­
vided to each property owner indicating the exact location of all 
below-ground plant on hia property. In addition, the property owner 
should be infonned that the telephone company will provide assistance 
with reference to identification, location, etc. of in-place plant as 
the needs arise. 

2.067 The Engineer should follow the aame procedures as outlined 
above in coordination with town and development areas where 

below-ground plant is to be placed (buried or in conduit and manholes). 
Special assistance should be given to the town planning authorities, 
land, industrial, and conmercial developers by either identifying on 
existing plans and maps or in the preparation of new plans or maps, the 
exact locations of all below-ground plant. Here again, these organiza­
tions should be infonned of the voluntary participation by the telephone 
companies in providing identification and location of its plant as the 
need arises. 

2.068 The Engineer also should coordinate all proposed underground 
plant placement with other utilities. Thie is necessary not· 

only for coordinated joint construction, but also to properly develop 
a working relationship between the various utilities on future planning 
.of all underground utility plant. Plant-in-place records of telephone 
plant to be placed should be provided to each of the utility canpanies 
whose plant is, or may be placed within the area of the telephone 
companies plant facilities. 

2.07 Terrain - The minimum depth of buried cable and whe either 
plowed or trenched is detailed in the applicable specification& 

of the REA Construction Contract, Form 511. The Engineer will determine 
the local condition which would affect the requirement for increased 
depths. In areas where crop plowing or eubsoil operations are being 
carried out, increased depths may be necessary, eepecially if the wire 
or cable is to be buried on private right-of-way. The Engineer should 
check with county agents, the U.S. Soil Conservation Service, and 
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others in regard to any existing and/or proposed land development 
programs which would require special design can1lderatlane. · 

2.08 Frost Conditions - Cable and wire should be burled below 
the frost level, if possible, in those area• where frost 

heave can be expected. Damage to cOl\ductors hae been experienced 
due to movement of above ground housings. It le, therefore, 
rec011111ended that stub poles for mounting houeinge be ueed in these 
areas. Poles should be set below the frost line ·and ln accordance 
with the requirements set forth in REA Form 511. 

2.09 Flood Conditions - In many areas of the-United States a 
problem of general flooding must be considered. Flooding 

can also be a problem within specific areas of a system not included 
in the genera 1 flood areas. Particular attention should be given 
in respect to the routing and depth of placement of buried cable or 
wire in those areas of flooding to prevent exposure due to soil 
erosion. Another consideration is to utilize existing or new poles 
to moun.t housings above flood water levels. In non-flood as well 
as flood areas, moisture blocks or pressure blocks, if the cable is 
to be pressurized, should be placed on all non-filled cables appear­
ir.g in above-ground housings to preventilie entrance of moisture 
into the cables. 

2.10 Gopher Protect~ - Large areas of the United States are 
infested with gophers or other rodenla which can damage 

buried facilities and cause outages unless the wire and/or cables 
are adequately protected. Wire and cable specifically designed for 
burial in rodent infested areas are included in REA Specifications 
PE-23, PE-39, PE-44, PE-50, and PE-54. Figure l reflects areas with 
significant gopher infestation; however, the Engineer should thor­
oughly investigate the project area and should contact the local 
agent of the U. s. Department of the Interior, Fish and Wildlife 
Service, prior to selection of the gopher or nongopher type shields. 

2.11 Cable Route Markings - The Engineer should consider one of the 
more important reaponsibi li ties associated with the design of ' 

underground and buried plant by providing prominent above-ground 
identification that the plant exists. It is necessary that information 
be provided as to identification and proper instructions in orde~ to 
avoid service interruptions. The term normally associated with a 
service interruption is "Dig-In". A "Dig-In" is usually the result 
of a lack of instruction or unawareness as to the exact location of 
underground or buried facilities. With reference to the coordination 
activities as indicated in paragraph 2.063, the Engineer should detail 
the placement of signs along a below-ground cable route with a suffi­
cient number and proper spacing so that the location of the route is 
clearly defined to the telephone company personnel and to the public. 
In general, signs should be located adjacent to the cable along roads, 
railroads, pipe lines, streams, irrigation and drainage ditches as 
well as at other locations where it is likely that excavation work may 
occur. In addition, signs should be placed at each change in route 
direction, at buried splice locations, on both sid•es of streets, roads, 
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channels, plpe llnea, burled power cable, etc. Where practicable, 
the signs ahould be placed in fence line• or at other locatian■ 
where they wi 11 not inconvenience the Olffler of the property. Type 
of signs and typical wamlna aign layout dr•lna• are included in 
the appropriate specification• of the RIA Can■truction Cantract, 
Form 511. 

3. MATERIALS AND SPECIFICATIONS 

3.1 Housings are essential in buried plant to &ccoillnodate above-
ground appearances of burled cable■ and wlrea. Houalngs of 

fiberglass, and galvanized painted ateel are available ln alzea to 
acc01111lodate variation• in splicing, teminatlon■ , loading col la, 
bridged tap isolator■, etc. Above-ground houaing1 will nonnally 
appear in buried plant at the following locations: 

a. Subscriber distribution points. 
b. Junctions with lateral runs of cable and wire includlng 

future known extensions. 
c. Loading points 
d. Aerial inserts when necessary for splices. 

3.11 Serious consideration should be given by the Engineer to the 
use of the direct burial filled splice enclosures in lieu of 

housings at the following locations: 

a. Connections betw~en buried wire or cable and buried service 
wire. 

b8 Reel end splices 

3.12 Buried splice enclosures and splice encapsulations shall conform 
to REA Specification PE-70. 

3ol3 Buried plant housings shall conform to REA Specification PE-35. 

3 .. 14 The objective in the selection of housings is to have them as 
small and inconspicuous as possible so as to preserve the 

natural beauty of the countryside. There are, however, instances 
where it may be desirable to have attention called to their presence. 
This may be done by mounting housings on tall stub poles or using 
brightly colored steel or fiberglass housings. 

3.2 Tenninal Blocks - Moisture inside buried plant housing• should 
not be a problem if filled splicing connectors are used for 

connecting service wire. Every effort should be made to seal buried 
plant by using filled cable and wire and/or non-filled cable or wire 
with moisture blocks, and using only moisture re&i•tant splicing 
connectors on both types of cables or wires. Buried plant tetminal 
blocks should not be used. 
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3.3 Cable and Wire Guard - llh•r• nffici•t depth of cable cannot 
be obtained a, indicatecl in parqrapla 2.071, c:outcleratim ebould 

be aiven for mechanical protectim a• follow■: 

l. Cable and Wire Guard• 

a. Road and etreet croeelna• 
b. Open drainage canal croaaina• 
c. Stream and river croaelna• 

2. Creosote Planking 

a. Parallel rune within highway right-of-way if ao required 
by regulations. 

b. Within railroad right-of-way if ao required by regulations. 
c. In expoeed area, ■ueceptible to hand or mechanical digging, 

buried cable warning aigne ehould be placed near theee 
exposed areas. 

3.4 Rodent Control - Substantial damage to cable conductor, within 
above-ground housings from mice, ante, termite■ , etc., ha• been 

experienced. It is recomnended that protective action be taken in 
accordance with REA Contract Form 511. 

3.5 Loading - Desi~n considerations and requirement• for the various 
types of loading are defined in detail in other REA TE & CM 

sections. The Engineer must coordinate the actual location of loading 
points during construction due to poaeible buried cable route devi­
ations, additional reel end splice,, and/or eub1criber terminal,. 

3.6 Buried Cable and Wire - Refer to RIA Specification• PE-23, PE-39, 
PE-44, PE-SO, and PE-54. 

3.7 Other Material& Used in Buried Plant 

3.71 Building-out Capacitors - Refer to RI.A Specification PE-30. 

3.72 Junction Impedance Compensator• - Refer to RI.A Specification PE-31. 

3.73 Buried Cable Warning Sign - Refer to I.EA Contract Fom 511 •. 

4. DESIGN CONSIDERATIONS 

4.01 Major improvements in techniques for the plac•ent of buried cable 
and wire stimulate consideration of theee facilities for use in 

serving urban areas. Properly engineered burled construction may re•ult 
in plant which is equal to or lower in first coat to aerial construction 
and is likely to be lower in annual costs. 

4.02 In view of these advantage• and the major lmprov•ente in materials, 
experience. and construction technique■, the lnglneer should re­

consider carefully those places where it may have previouely been assumed 
that the facility could not be buried econc:mically.· 
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4.03 Joint burial of electric and telephone cableo by plowtr.g or 
trenching la being increaalngly emphaaized. The mo,t ff'.VOi ~ le 

conditions for the construction of joint buried plant will ueuall} 
occur in r~latively mull are11• of high reaidential concentration a'l!c~ 
aa sub-divisions and new housing developaent.a. The Engineer •hould 
give special conaideration to thl• method of in•tallatim •• described 
in REA Bulletin 61-3 ''Design and Construction of Joint Buried Plant -
Electric and Telephone" publication dated June 1967 which should be 
filed with this TE & CM. Joint burial •hould not be conaider~d whP.n 
the parallel exposure exceeds 1/2 mile. Due to local, State, and 
Federal ordinances and regulation& which are under continuous review 
and subject to .changes, the Engineer should coordinate plant design 
carefully in compliao.c:e with the regulations in ·effect at the time 
of design. The most stringent regulations should be used. 

4e04 In detennining the outside plBnt buried facility requirements 
the Engineer should evaluate very thoroughly the circuit 

requirements needed to provide sufficient margin i.n the sizing of 
both the distribution and backbone or feeder buried cables. When 
existing· aerial ...,ire, non-jacketed distributinn wi.re or parallel line 
wi.re requires reinforcing, it frequently m~y be ec.onomi.cal to install 
buried facilities of such capacity that the eY.iati.ng facilities can 
he economicl:'lly retire,t. This should be wr,r·ked out cm initial and 
annual cost basP.s. 

4e05 Serving adcii ticmal subscribers not anticipated at the time of 
constru~tion moy be more of a problem in buried plant than in 

aerial plant. Thorough pl~nning is therefore of utmost importance. 
Long range subscriher estimates by grade of ~ervice should be made 
~rior to preparation of the design. The estimate should take into 
account the likelihood of upgrading new services and e.ddi tiona l 
subscribers. 

4 .. 06 Local characteristics of the project area s'1ould be thoroughly 
studied i:io that it is lmn\olll whr.ther nonnal or extraordi.nary 

plowing ot· other constri.1cti.on condttions exist before CC'llllparative cost 
studie~ are undertaken. In arldition 1 the detenninatioo should be 
ma.de as to whether. special cable shielding or other protectioo methods 
will be required for rodent control so that the increase in incre­
mental cnst associated with it can be evaluated. 

4.07 Th~ design should provtde fort.he optimum uae of fine gauge 
cable (24 and 26 gauge). Care must be f'.Xercised in the design 

to ensure that current tranamission ·cequirements at·e met, and that 
high lightn:!.ng areas are considered. 

4 .. 08 Choice of proper gauge crmduc.tor8 wi 11 depend on transmission 
and signaling requirE'fllPnts. Care should be exercised in 

selecting the cables since initial cost differPntials between the 
various cable sizes and conductor gauges CAn be appreciable. Trans­
mission and signaling requirements s«Jffletimee rP.quire the use of same 
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heavy gauge cable ·but do not d..-nd that the ~tire 111111th be of the 
· .•ame gauge. ln addition• the •&1n•er •h<Nld c:c1111.S.de,r the. poeat.b.le 
future use of carrier and perbap■ other typee Qf electrOhic· equipment 
and this may alter the ~nitial econaalc aauae . ■electlan. 

4.09 Economic and/or operatina advmtaa•• -.y oft• be realized by 
extending or reducing cable length• to ·•U.mlnate_ aplicea and · 

housi1,1ge which may provide aavlng■ in cable reel lenath purchaaea. 

4.10 In the· case 0£"tiij'f1(id\:plin·t/·dte proced\Jre explained in Tl 6s CK 
Sectio~ 210 ·t's/ .ff.~~la•~·~~e'd\':~or uae tri "1.alns. cables and the 

procedures e>q>lained :J~~),;T:f:::~/;9M:' 629, are rec~e~ded for uae in assigning 

::b 1:C:::::; CoNStQ£~~;~ ~rt •· .• ·• 
5.1 Buried plant in ~,n~:rr~~t:{ik~.tiyldes. a tow~fitncidence rate of trouble 

than .does aerial.:e;l•~-~~'.f%Whil:e_ it,, may be m.ore expensive to repair 
an individual buried pl'.'''' '•A--_::t()iible,:. but-led'. faci.litlea are 80 much leaa 
exposed to phy si cal ·da,n1·, .-·_,,1$:~)':,; t,al~lilres are:. few and the total main­
tenance cos ts are \1&uaJ\y \Jei.~e,.i_ '.: 

. . . ' : ' . ·. :.:::..'·1·~: . . ' " ·, . .. . 

5.2 The ~l tetrtativee1'•_ffib,~'i<.tng; &11; econCJtn'tc ~alysie are covered in 
REA TE & CM 204~,: ~'Tel'«!.~6:~>ne ,Syatijn; l>e.tsn,.i• Annual coat factora 

are presented in REA TE' 't·'cij£,:fl6; iiflant 'Mirtu~l Coat Data for System 
Design Purposes." · 

5.3 Design conpartson&' --~e-t.;;,eert a:eri'ai, ~d~~gre>und, or buried plant 
should be mad~ on/the blisis of .-:, fiv_ij.i.;yeat design. It is 

essential, however, that;}gbtrd, erigin~_ering ;j';g:,Spent govem the design 
process. lni tl,d ,and arirt~a.f)coet 4-ta -ar~:.intenc:led ae guidelines in 
economic selection ·stuq:.t~i~<t:ti;sup~)"~eni-}]~iid_ ll\'PPOrt engineering 
judgment and dechions.;- \')':l''he''Objecdve ·fe: ~o choo11e the most suitable 
elements of new plant fac(li~.ies. . . 

,, 

5.4 It is strongly rec~ended that ff:(l.ed c•blee and wire• be cm-
sidered in buried pla:n!: construction ln the size range frmn 1 

pair through at· least SO pa{ts.. In these. cable ~d w:f.re alzea there 
is now no practical method to provide ptot•ctUOI\ from moisture entry 
through the jacke·te into the core 6£. the n~-f-11b,ct type cables and. 
wires. Insot:i+f as the use of cable in the larier cable elzee (75 pair 
and above is ';c:Pncemed•, the Engineer mu.-t, conaJder protection and 
stability of .'.'t):i'e cab le. electrical trana111fe81()ft v•luee for the estimated 
service life for this type of cable. It le, therefor-e, neceasary for 
the Engineer to considP-r the following factors (n his selection of 
larger filled versus nonfilled cables: 
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Filled Cable (75 Pair and larger) 

Advantages: 

1. Hoiature entry protection . 
2. Stabilized electrical tran•i■■iO'l values 
l. Corrosion of the shield i■ controlled 
4. Moisture blocks are not required 
5. Damage to the outer jacket should riot aff.ect 

perfonnsncP. of the cable becau•• aoi•ture entry 
is controlled and re■ tricted frCID flow within 
the cable. 

6. Cable plant maintenance la expected t~ be r•duced 
considerably. 

7. LP.ss expensive splice enclosures may be used. 

Disadvantages: 

1. Possible higher initi&l cable c.oat 
2. More difficult to work with in colder temper.atures 
3. Inconvenience to the workman in splicin~ and ter­

m!.na ting. 

Non-filled Cables (75 pair and larger) 

Advantages: 

lo Possible lP.ss initial cable cost 
2. Easier to work with in colder temperatureA 
). Less objection by workm~n in aplicing and tenninating 

Disadvantages: 

1. Pressurization should be employed for moisture pro­
tection. 

2. Pressure blocks and pn?s9ure tight splice enclosures 
should be install~d. 

3. Pressurization equipment and installation coats are 
high. 

4. Maintenance of pressurization eouipment and plant ls 
continuous. 

5. If the cable is not preasuriz~d moisture blocks should 
be installed; any damage to ~ht! nutflr jacket aa well 
as the inner jacket should be considered major due 
to possible moisture entry; wste~ tight or preaaure 
ti~ht aplice enclosures should be ueed; and permeation 
of moisture through the jackets ia possible. 
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This p11b_lication l)J'OYide• RM borrovera, .conaiulting •DS1DeeJ"a, 
contract~rs and other 1Ate"'1ted pertie■ vtth information t~r u1e Jn 
the design and conatruo~1Qft ot Joint b11ried electric and telephone 
facilities. RF.A publ1eat1ona pertinent to the design and cQDetruction 
of separate buried electric distribution plant and b11ried telephone 
plant are ae follows:· 

REA B11lletin 61-3, "Underground Ru'nll Distrib11tion" 
RF.A Telephone Eng1-.ering and Conatruction Ma~ual, Sectio• 

640 -
641 -
642 
701 -
805 -
816 -

"Design ot Buried Plant" 
"Conat~ction ot Buried Plant" 
"Sto.k1~ ot Buried Plant" 
"Stat1QQ Installations" 
"Subsctt,ber Stati~n Protection" 
"Electrical Protection of Buried Plant" 

REA Form 8o6, "Specit'ications and Drawings for Underground 
Electric Distribution" 

REA -Fonn 511, "Telephone System Conatr_uction Contract" 



DESIGN AND COETRUC'l'IClf OJ' JOD'J.' BURIED PLIUfl' 
•ELIX:'l'RIC AID TIUPIDI· 

I. INTRO~TION 

The merits of buried plant have long been recoinized by the 
teleph~ne industry. Extensive construction ot this type baa, 
been c~pleted and efforts are continuing to improve the methods 
and materials associated vith it. The use of undergrowid dis­
tribution in the electric utility industry has been somewhat 
more selective in the past. However, increased public demand, 
improved technology, and better economies have resulted in an 
increasing number of underground installations. Buried plant 
fulfills the objectives of the telephone industry by increasing 
the reliability of service, providing longer plant lifep re­
ducing installation costs, reducing maintenance costs, providing 
increased safety and meeting the public demand for this type of 
plant. Even though the electric utility industry has had con­
siderably less experience vith underground, indications are 
that these same objectives will be furthered by putting electric 
lines underground. 

Only during the past decade has buried construction been under-
taken in this country t~ an appreciable extent. This is so mainly 
because it was only encouraged previously as an option to overhead 
construction. Now, the trend toward the improvement and preservation 
of the beauty of rural and urban areas of the United States should 
result in an increase in the use of buried plant. 

Almost all of the 11nderground construction by electric and 
telephone utilities until Just recently hes been of the separate 
rather than the joint type. The electric industry had not 
sufficiently developed the direct burial concept which hae 
served the telephone industry so well. There hes also been 
considerable concern of possible damoge to ~elephone personnel 
and property in case of a power fault on the electric cable in 
a joint-use situation. Also, where random lay of cables has . 
been prohibited, the cost of trenching end deliberate separation 
of cables has often made it more economical to plow in cables 



separately. Thia 11 especially true ot telephone cables since 
their placement deptba have generally been leaa than those ot 
electric conductors. 

Considerable study and ettort by both the electric and telephone 
utilities have done much to rea~lve moat of the problems associated 
vith underground joint use construction. However, each potential 
application for this type ot construction must still be evaluated 
on the basis ot its advantages and disadvantages aa foll:>wa: 

l. Reduction of installation coat is usually the first 
objective of buried Joint use construction. If the 
plant is properly designed and construction is 
coordinated, considerable savings in construction 
cost can often be realiz~d. Lack of coordination can 
be very costly. 

2. Right-of-way can often be uti~i£ed more efficiently. 

3, Where cables are placed jointly at the same time, there 
·is less·chance of one utility plowing, trenching, or 
digging into the other utility's cables. 

4. Compromise in design may be necessary to reach agreement 
on the depth ~f burial in random lay installations. 

), Maintenance costs may be higher on joint-use installations 
if both utilities must be represented when digging is to 
be performed. 

Negotiations with respect to coordination and division of con­
struction coats for joint buried construction should not normally 
present any more of a problem than accompanied joint aerial c·:>n-
st ruction; Therefore, as ne1.· techniques and materials are developed 
for the con::.truction of joint buried plant, it should become common­
place rather than unique as the method of providing facilities for 
electric and teleph~ne services. 

II . DESCRIPTION 
A. 
A. Joint burial of electric and telephone facilities pertains 

to the placement of these facilities in a common trench 
either by trenching or plowing. Dependent upon the 
separation which will exist between the facilities, joint 
buried plant is classified as fixed separation or random 
separati~n as shovn in Figure 2. 
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l. Fixed separation requires that the <tl®tr:tric .lmd t~lephone 
cables be separated everywhere by a i~@itic minimum 
distance. Thia is consistent with the Sixth Edition 
of the National Electrical Safety Cod~ (!NIESC) reqP.1:lrement 
that buried co111DUnication and lnnried ®l@~tri@ aupply 
cables be separated by not le~e thul 12 inch~• ot wellm 
tamped earth, 4 incbee of brick or 3 1nchem ot concrete. 
Thie rule should be followed unlee11 rm wivex- to uae 
random separation is obtained troo the state or local 
regulatory authority,ivhichever hi appropriate. {A 
revision of this portion of the NESC to ~llow random 
separation under specific conditions is now imder 
consideration). 

2. Random separation permits the facilitie~ to be placed 
without the requirement for a minimum di~tance between 
them. Extensive tests and several years of experience 
show that buried construction using 1·andom separation should 
not impose problems of damage or hazard if properly designed, 
constructed, and maintained. 

APPLICATION 

A. The most favorable conditions for the conoot~Yctio~ of joint 
buried plant will usually occur in riele,tiviely small areas of 
high residential concentration such ae subdivisions and 
new housing developments. These conditions my also pre­
sent themselves in cases where the electric utility decides 
to undertake a major replacement of aerial plant with buried 
plant in.the process of rehabilitation or modification. 
Nevertheless, the application of joint bwried plant in other 
rural ar~as should also be investigated thoiroallghly to deter­
mine whether economical advantages will result. 

B. The minimum separation distance requirement between the 
facilities should be a major factor influencin1 the decision 
to bury plant jointly. Under :favorable couh<U.tions cables 
and wires can be plowed in separately 2t lees cost than 
trenching. The fixed separation type of joint buried pla~t 
can usually be expected to demand trenchi1rng. Therefore, if 
a fixed separation is required by the state o:ir local code:fil 
joint burial may not re.sult in a;n ecornomic advantage if cables 
may be separately plowed. If random ee~X'Sltiolll im permitte~,11 
both electric and telephone cables my be ploved simultaneouslyo 
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C. Joint buried plant construction should be.planned only it 
tbe electric d1etr1but1on facilities have the following 
characteristics: 

1. The system is the wye connected multi-grounded neutral 
type having a •ximum voltage ot 22,000 volts to ground. 

2. The primary power cable will consist of a No. 2 AWG or 
larger conductor with suitable insulation and .shield 
and having an outer covering ot bare ·corrosion resistant 
low conductivity metal which forms the neutral conductor. 
The primary cable should be placed by direct earth burial 
so that the metallic neutral is iri intimate contact with 
the earth. (Where a buried system passes through a short 
section of conduit, such as under a roadway, the contact 
with the earth may be omitted, provided the neutral con­
ductor is continuous through the conduit.) 

3 .. The buried secondary cable will be of ribbon, triplexed, 
or other cable construction which can be readily dis­
tinguished from telephone cable in the event the cables 
must be uncovered later. 

4. Service cables will normally be of the same construction 
as the secondary cables. 

5. The buried portion of the power distribution system 
should be protected by fault protection equipment capable 
of clearing the calculated maximum line-to-ground faults 
in nnt more than 12 cycles. The power company's use of 
fuses rated high enough to allow initial opening and 
reclosing of circuits to clear transient faults should 
be avoided for buried branch circuit protection. 

IV. AGREEMENT BETWEEN IJI'ILITIES 

A. If the electric and telephone utilities decide to use joint 
buried construction, they must then agree on the conditions 
which shall govern the co0rdination and completion of the 
construction. These conditions should contain at least the 
following provisions: 

1. The utilities shall locate ~ables, wires, trans­
formers, pedestals, and equipment housings of their 
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main distribution 1yateu as •Y be •utue.11,J·agreed 
upon. Primary and aecondary po~,r cables should be 
readily identifiable to avoid confusing power cables 
with telephone cables and vice versao 

2. The utilitie• ahall place their c~bl~• at a mutually 
agreed upon depth and decide on the ... ot separate 
or j~int pedestal housings or w111lt~. F.ach utility 
is to lay its own cables, unlesa ot~eruiae mutually 
agreed upon. · 

3. A mutua 1 ly agreeable system ot electrical bond~ 
interconnecting the telephone 6hield and the power 
neutral should be installed ~nd •int~ined. Equip­
ment which is installed ·:ror,·the joint use of both 
utilities should be jointl~ owned. 

4. Each utility should prepare and maintain accurate 
maps and records showing the location and nature ~f 
all its underground facilities. Equipment which 
can locate underground facilities should also be 
maintained by each utility. 

5. 'l'he portion of the trenching or plowing cost each 
utility is expected to absorb, as well ~a who is to 
perform it, shall be agreed upon. 

G. Each utility shall inform the other of plaQs for 
new construction, replacement, removal or repair 
of its facilities. In addition, .it shall explain 
the nature and location of the proposed work so 
that full cooperation will be possible. 

7. The utilities shall agree on which utility the warning 
signs shall desi.3nate to receive telephone calls con­
cerning proposed digging. Agreement mhall also be 
reached that the utility which receives the telephone 
call will inform all other appropriate utilities in this 
respect. 

V. AGRE!J.iENT BETWEEN BUILDER AND l1I'ILITIES 

A. In situations where a builder (developer) is involved, the 
builder and utilities shall enter into a formal agreement 
which shall provide for the following: 
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1. Utilities will provide a plan shoving the route 
along such lines and boWldariea as required tor 
placing all cables. 

2. Utilities are to provide all •ter1al and installa­
tion, engineering and superv1a1on for the installation 
or cables to be located on the utility easements. 

3. Builder shall provide: 

(a) Recorded easements of the widths which may 
be necessary; 

(b) Semi-finished final grade for the entire length 
and width or easements; 

(c) Semi-finished final grade in road or public 
right-of-way at cable crossing locations; 

(d) Semi-finished final grade from the distribution 
pedestal to the consumer's house or foundation 
at such time as required to install service to 
the premises; 

(e) Final grade at the location of all submerai:lble 
transfonner vaults. 

4. Builder shall keep all easements and service routes 
free of debris and obstacles. 

5. Builder shall reimburse the utilities for any 
expenses incurred for relocati~g its buried plant 
t=> accommodate changes in grade, relocation ·of 
easements, etc., after the initi~l installation. 

~- Uuild~r shall restrict all subsequent digging in the 
easement area to hand diggin3 only and shall maintain 
stakes or adequate marking to show the lQcation of 
the buried facilities for the duration of constructi~n. 

VI. DESIGN 

A. The design of telephone and power ~htr:U,ution systems 
intended for joint construction is ~imilar to the design 
of separate ~uried systems. In joint plant, however; the 
l~cation of ui~tribution plant and distribution pedestals 
must meet the requirements of both ~tilities, 
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l. The proposed rou.te 1ho11ld be planned ao that it will be 
reasonably free from tut"'" excevationa which might 
subJect the cables within the trench to mechanical 
injury. 

2. 'l'en foot eaaementa will nor•lly be adequate for Joint 
buried plant construction. Locating the cable "foute vithin 
:me-half of this easement normally reaulta in sufficient 
space being provided for cable placement.•· Pedesta.11 
should be installed a minimum of 18 inches from lot 
lines in situations where fences may be erected later. 
Fi~ure 3 shows the typcial position of the main trench, 
transformer pad or vault and utility ·pedestal. 

•· 1be design of joint buried plant requires that a decision 
be made on whether the distribution cables will be located 
along the front or rear of the lots. In the past, the rear 
lot line was selected for the location of underground power 
facilities because of the unsightly appearance of pad-mounted 
tl'.'ansformers and aboveMgrade pedestals. Also, the rear lot 
line locution is attractive as a means of reducing conflict with 
cas, watel' and sewer lines which customarily enter the lot from 
the front. On the other hand, the rear lot line location can 
present maintenance problems. Transfo~mers must be accessible to 
vehicles with 11 fting equipment to permit transfonner replace111ent 
or other operations. In many cases, this accessibility vill not 
be convenient or practicable after houses are occupied, lots 
have been landscaped, and other construction such as fences and 
patios have·oeen added. With the present availability of sub­
mersible transformers and below-grade pedestals and handholes, 
front lot line routing need not present an objection.able 
appearance. The selection of fr~nt or rear lot construction 
should be based up~n ease of construction and maintenance,­
economy and appt·arance. 

1. Service pedusta ls will normally be located at the sf:lme 
lot line for both electric and telephone serviceso 
Placement of a pedestal adjacent to every other lot line 
is consi.dercd to be the most efficient method of pedestal 
arransement in meeting the requirements of the telephone 
company and the power company. t:_ .;...ally, this permits . 
serving two lots on each side of the easement, or a total 
of four l~ts. Fi8,l res 4 through 7 i lluatrate some typica 1 
service arrangements. Other variations may be necessary 
depending upon the type and size of the subdivision, and 
the shape of the lots. 
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2. A combination t,vpe buried cable terminal-housing (Figure 8) 
is very helpful in effecting close coordination and •Y 
be used when= ~oth electric and telephone_ ael'Yicea 
tenninate at the same location. Thia combination type 
pedestal consists of a c9mmon atake with separate electric 
and telephone terminal compartments mounted back-to-back. 
The stake also serves as a coamm bonding point tor the 
neutral of the electric service and the- shield -::>t the 
telephone cable. It should be placed by eithe:c the 
electric or telephone company; whichever installa the 
cable. The two terminal c'lmpartments should face 
perpendicular to the trench. For the ~eke of unif-Jrmity, 
a pattern for terminal facing should be established by 
the utilities. 

C. Sizing 

Sizing of telephone cables and wires for joint buried plant 
should be based on providing at least 1.5 pairs per lot for 
lov ·and medium-priced homes. If high-priced homes will be 
served, 2 pairs fo,· each lot should be considered. 

D. Telephone Transmission 

Joint buried plant should present no unusual transmission problems 
. I: . in areas vhere (1) the buried exposure length is, mile or lees, 
and/or (2) the wavefonn is relatively free of h$rmonics. 
Transmission design pr'lcedures followed in the design of separate 
buried plant are applicable to the design of Joint buried plant 
and should be observed. · 

E. Protection 

1. The shields qf all teleph~ne cables and service ~ires 
sh')uld be b'lnded to the pedestal frame or grounding 
connector at all pedestals. 

2. 'I'he metallic shield of the telephone cable shall alRO be 
bonded to the power cable's multi-grounded neutral at 
every transfo:nner l~cation or every 1000 feet, whichever 
results in the greatest number of bonds. This may be 
accomplished on the common grounding stud at joint terminal 
housings. If separate pedestals are used, an insulated 
?b. 6 AWG or larger c-:>pper conduct.Jr shall be buried between 
the telephone pedestal and the transformer housii1J to inter­
c~nnect the telephone shield to the primary neutraL. 
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3. ·At eacb tranetoz,aer in1•11at1on, all grounda ■ball be 
· interconnected. ·The•• f.nclu4e prim:17 ne.atral, eecondary 
neu.tral al'\d 1h1el4;. ot the telep~on• cable. The. telephone 
cable shield •Y be bonded tot~ primary neutral through 
the secondary neu.tral. 

4. At each service ent?"ance all neutral and ground conduct-:>ra, 
the power iround electrode, and.the metallic.enclosures 
shall be inte~.>nnected. The power _growacl electrode shall 
comply with the require•nta of the Nat:ional Electrical 
Code (NEC) wi~b.rf!!spect to grounding toa metallic under­
eround water.pl-ping system. The water system shall be 
included in the common ground system regardless of the 
length of the w~ter pipe. If a water piping system having 
a buried metallic length of 10 or more feet is n.'.\t available, 
one or m-::>re of. the alternate grounding electrodes recognized 
by the NEC shall be utilized. 

5. At each service e~trance, the shield of the telephone 
cable or wire shou.ld be c-:>nnected to the ground post of 
a fuseless station protector and the telephone protector 
grounding conductor should be interconnected with the 
powt:r service grounding conductor or ground electrode. 
Other details of th~ station prote~tor installation and 
method of grounding should be in accordance with TE & CM 
Secti?ns 101 and 805. 

6. At crossings, power facilities should be installed below 
telephone facilities. 

VII. CONS1'RUCTION -
A. In ~rdtr to realize potential construction economies and to 

minimize future ,naintenance problems in ra~dom separation 
applications, cJmplete coordination between the telephone 
utility, the power utility, and the d~veloper is necessary. 
Therefore, the appropriate representatives of each of these 
parties· should meet to establish a set of general rules and 
conditions to be 11Sed as a guide in coordinating the design 
and construction of the j:>int buried plant. Afterwards, 
these rules and conditi-:>ns as well as any other arrangement 
and negotiations should be discussed with the builder and 
:>ther pertinent parties. A. thorough understanding of all 
factors concerning the proposed construction should be 
acknowledged by all parties before construction is started. 
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B. In all plowing and trenching operatiou 11, 1■ alvaya ea•ential 
to obt,1n perut• from the proper authoritie1 before •tarting 
any plowing ~r trenching. In addition, property owner■ ■uat 
be contacted for the required eaee•nt• wherever the vire or 
cable crossee private property. 

l. The company vhich vill provide the trench shall make 
such field inapectiona, vith the eervic~ d!lte in mind, u 
are necessary to formulate plans tor doing the vork. In 
formulating these plans, the requirements ot both companies, 
as indicated on work plans, must be considered. Where 
practicable, the vork should be planned and timed so that 
all open• trenches will be backfilled each day. 

c. Final grades must be determined before the job is started. 
Therefore, several days prior to the cable installation date 
the construction forces providing the trenching should 
determine if the terrain is clear and reasonably close to 
the finished grade. If not, the person responsible tor 
coordinating this vork should make arrangements with the 
contractor or developer to bring the area involved to sani­
finished final grade:. 

D. Unless otherwise specified by the companies involved and 
approved by the appropriate regulatory authority, the width 
of the main trenches and the service trenches shall be a 
minimum of four inches (4")* except where plowing is performed. 
The depths measured from final grade to the bottom ot the 
trenches shall be as follows (refer to Figures 3 and 9): 

Main trench 
Service trench 

30" minimum** 
24" minimunrH 

*The necessity for backfilling the trench and compacting of 
the backfill should be considered in determining the width 
of the trench to be opened. Therefore, a trench wider 
than four inches ( 4") may be advisable. 

**36" minimum for non-random vertical separation so that a 24" 
cover will be provided tor the telephone cable. 

E. The cost for burial of service wires can affect to a large 
degree the total cost of joint buried construction. 
Therefore, plowing in of services should be studied fro■ 
a comparative cost standpoint even if trenching ia · 
necessary for the distribution and feeder cables (refer to 
Figure 10). 
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Rote: Telephone cOAltJuctioD coata •• been liee4 ~ the 
ua■pie becauae of tbe .11111:ted aovWp u4 .. eQSriace with 
tbe coat~ tor direct placement of JPOWIIIJ cables iD eflpe.:rate 
or joint burial applicattona. 

F. The speed vith vbich plowinl or trenchin& 1, perter.a gnatly 
affect■ tbe overall conatruct1on coat,. Therefore, the plov or 
trencher vbich be$t 11Nt• the requirements tor the prcpose4 
construction should be employed. Optian ,comtruction con­
ditions will prevail when maximum diging speed is obtained 
and cable placing and backfilling operations are kspt abreast 
of the trenching progress with miniaµm.lengtba ot open.trench. 
The speed at \lhich the cable can be placed ie govem.ed only 

G. 

by the speed of the trencher. A minimum of e&rth should be 
moved consistent with the trench width and depth requirements 
and it is important to use a trencher that will trench at 
maximum speed for the prevailing soil conditionso 

In measuring and placing cables in the trenchp allownce should 
be made for loops, including the telephone compan,y0s bondilllg 
conductor, at pedestals, splice closuresp·tramformers, and 
other locations. 

H. Augering and Pipe Pushing 

1. Augering and pipe pushing should be pertonaed before the 
installation date tor the cables and virea to avoid 
delaying placement of these facilities during colll8tru.ctiono 

2. Cables and wires will normally be pulled throup & single 
opening. It should be large enough to accommodate the 
facilities of both utilities without undue press11re beil!lg 
placed on the cables and wires. Otheirwise., separate openings 
should be provided. 

VIII. RECOROO 

· A. Accurate, up-to-date records are very important :tox-the 
maintenance and possible expansion or Joint buried plant. 

B. The .final location of buried cables and virea should b~ •~k®d 
and recorded on the staking sheets and maps and each 11til:lty 
should have a complete copy. Maps should be prepared to ahov 
the location of all primary, secondary, and service cirew.tso 
The location ot all splices and other buried utilitiee mhoul.d 
also be indicated on the mape. In addition, tba depth of all 
cable should be shown and Joint-use tnnches identified. 
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c. A ■mall plot plan 1hould be prepared after the cable ie placed 
and be •de •~1lable to each property owner. Tbe plan or 
map should ahov ·the exact location of the cablea and carry a 
clear wa1-ning against digging nearby. A-suitable warning tag 
should be attached to the service entrance equipment where 
possible. Some form of permanent marker, as shovn in Figure 11, 
should be placed on a steel stake adjacent to. the trench at 
appropriate pointe t:> agree with aap data. 

IX. MAIN'l'EHANCE 

A. Houtinc Maintenance and Extensions 

The utility perfonning the excavating (digging, trenching) 
shall give the other utility adequate advance notice to 
permit the undertaking of any necesaary precautionary measures. 

1. It shall be the resp:msihility of each utility to locate, 
identify and mark its own facilities. The facilities 
should also be indicated on the coristructi;,n plans with 
such warnings as may be appropriate and mutually acceptable. 

2. Except where 12" vertica 1 separation is 
digging to uncover existing facilities 
the power cable has been de-energized. 
power cable shall be done by the povtr 

maintained, no 
shall be done until 
De-energizinB the 

utility only. 

3. If \/Ork is to be done ~n the telephone cable, the power 
cable may be re-energized (if mutually agreed upon) after 
the electric utility has exposed and separated the cables 
and such protection as the telephone company deems necessary 
has been provided. In such cases the electric utility will 
re-energize its cable only after clearance trom the 
telephone representative in charge of the operation. 

1:. If 12" vertical separation is maintained and no power 
fault is involved, the telephone company may uncover its 
own cable. 

). No backfilling should be done until agreed upon by both 
utilities. 

B. Unscheduled Outage or Emergency 

1. Whichever utility experiences the outage should notify the 
other. If cable is to be uncovered, both utilities can 
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.uae the opportunity to impact their cable re_prclle■■ 
ot which utility bad tbe outage. 

2. ·. Except where -12" vertical aei,aration. 1• •1ntaiaec.t, tbe 
power company shall 4e•eaergise aa4 exca'Vllte. the cable. 

3. It a power cable fault 1• involved, the electric utility 
should repair 1 ta cable first. . • 

4. After the electric cable baa been repaired it •Y be 
re•energized (it mutually agreeable) and .the electric 
utility vill then be responsible tor providing whatever 
separation and protection between the electric and telephone 
cables that the telephone company needs so that the 
telephone cable may be inspected or repaired. 

5. No backfilling should be done wit11 agreed upon by 
both utilities. 

X. PRECAUTIONS 

A. Existing cables should be wicove1·ed by hand digging. Hand 
digging tools should have handles made of wood or material of 
comparable insulating value. Extreme care should be used 
during digging in order to avoid penetrating or otherwise 
damaging the insulation of cables.' 

B. Digging bars should never be used in the vicinity of buried 
cables. If digging conditions are encountered which require 
tools other than a shovel, a wooden handled pick or similar 
tool with comparable insulating value should be used. 

c. Power digging equipment should be used for extensions only 
in the direction away from buried cables. 

D. If existing facilities cannot be accurately identified by 
appearance after exposure, they should be identified electrically 
through the use of approved test sets. 

E. After the cables have been identified, the electric utility 
representatives on the job should place electrical and mechanical 
protection over the electric cables. 
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SYMBOLS 

Telephone Distribution Cable 
and Telephone Service Wirt 

.. 

Primary Po••r Cable -- - -

Se con darw 'Power Cable - - - -

Telephone Pedestal A 

Power Pedestal ~ 

Joint (Telephone and Power) Ped11tal ,e> 

Po .. , Tran1,orm1r (Pad Mount or Submersible) D 

Power Transformer with Power <]>-
and Telephone Terminal Hou1in91 

Eas1m1nt Lint -----------

Lot Lint 

FIGURE 1 
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LOCATION OF SERVICE TRENCHES ANO PEDESTALS 

Service from 
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Service fro• 
Side Lot line 
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PLOWING vs TRENCHING 

COST COMPARISON 

Front Lot 
/LiM 

LOT 4 LOT 5 LOT 6 LOT 7 LOT 8 
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Service 

1251 
Trench 
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EXAMPLE 

The above sketch is the result of addino avbUl!'@li'J !i«11lo.1es to Floure 6 • 
and will be assumed to typify part of G 1u&»0 «lli~~1A@n. Eoeh Of the 
ten tots shown i1 125 feet by 75 feet. 

The total t1n9th of main trench betw,en title fartMumost pedestals is 
300 feet, and the combined lengt811 cf bur61d Hrwi~ss is 750 feet. 

lrenchinQ ( approximately 25 c11t1t1 per foci~ c@1i1 about 1h1 times os 
muc:h 01 plowin9 ( opproalmately 4 cent1 PH foot). 

A 10-=h9 of 21 cents per foot of Hnictt or t 819.00 for the 10 Iota 
con be realiud by plowing - in the 11niee1. 
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WARNING 
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~LEASE CALL 
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6 11 minimum 

Note: Appropriate utility should be inserted before "COMPANY". 

Telephone number may · also be shown. 
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