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Decision No. _ ...... 7_3_:1_.9_5 ___ _ 

BEFORE THE PUBLIC' UTILITIES COMMISSION OF THE STA'XE OF CALIFORNIA 

Investigation into the Requirements ~ 
for .a. General Order Providing. Rules 
Governing. Construction of Undergxound 
Electric, and CommunieationLines in 
the State of' California.~ 

Case No. 8208 

(Appearances are lis,ted in Appendix A) 

OPINIOli ...... _,------
Nature of Proceeding 

':the Commission,. on June 22, 1965" noting that the' increasing 

demand for underground electric and communieation faeilities in 

California has' brought about substantial increases in the I construc~on 
'I" ' 

of" such facilities, and that it appeared it 'may be' desirable, 
. . ," 

pursuant to'Sections 761, 758 and'a056 of the Public 'Utilities Code, 
'. 

to establish-by general order rules governing the construction of 

underground electric and communication lines to'promote'andsafeguard, " , ' 
, , , 

I .'1 ,.': 1 •• ' • 

public health '.and s'afety, instituted this investig.a:eion,. ~.,' ", . 
• I. I •• • :.: 

Pul?lic" Hearin$s: ~d ,Proceedings ," 
,Prl.or to Subml.$sl.on ", '" 

, . 
'.Public 'hearings Were" held, after d.ue· notice, at 

San Francisco" and Los Angeles,' before Commiss'ioner Gatov andlor . .. . 
Exam; ller Gillanders on 20, days duri1ig the period begitming 

. 
Octo1:?er 20, 1965, and ending May' 2, 1966,., Durinsthis'pe;iod 

" ',' 

prehearing conferences were held'. . (Rules of Procedure', 'Rule 41.) 

Opening briefs were filed on June 10,1966,,' reply briefs on··' 

June 20, 1966-, and" the matter then taken' 'under' submission. '. ' 
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General Remarks' 

. During the 'course·of the proceeding, evidence was adduced' 
,. ". . , 

from 30 witnesses, 43 exhibits were received and 27'733 pages of 
I, . 

transcript were recordeci., 

The: record'shoWs that, as between the parties, there are 

two issues.. These' issues are: 

1.· Is there a need' for a general order? 

2.. Can the State' preempt the' field in the regulation of 

safety r.elative to underground electrical and COImD,mi cations . 

facilities? . 

Is There' a Need for a General Order? 
,"'0",. 

The "record shows that, California electric and communications 

utilities began installing their £aeilitiesunderground during ~e . 
" . " 

latter part of the 19th century •. 

Undergrounding proceeded at a leisurely pace until about 

five years ago. Since then, due to' a combination of accelerated 

public interest and technical developments which substantially reduced' 

the cost of underg%ounding,a large percentageo£ new residential 

developments have been supplied from' underground dis tribution sy;stems.. 
" 

The record indicates that respondent utilities have 

followed acceptable standards of care based upon ~t',expe~ienc:e and 'I 
. . , 

'. , 

are continuing to improve' methods, of construction, 1ncludixig'joille . 

construetion. 'With other utilities, to~tter serve. the'~lic,4nd . 
reduce '. costs .. 

. ", .' 

. -, 
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The evidence' further discloses that the present underground I 

electrical and communications systems Cannot be considered bazardous~: 

and ,the safety record is good. 

It is recognized, however, that not only has undergrounding 

been growing rapidly us ing new equipment, techniques, and material,' 

but in keeping with the Commission' s policy of encouraging, and, 

when necessary order1ng, more and more utilities' distribution 

systems to be buried, this pace will: be greatly, accelerated. ' '!his 

is,: not to'say, therefore, that because of:":~ good past reeord:,we ,',' 
, , 

should not, do, what we can now" to avoid serious accidents or 
, ' . 

fatalities in ehe future. 

Can the Commission Preempt the Field of Safety 
re Underground Electrical and Communications Facilities? 

- Pursuant to' Article XII, Sections 22 and 23 ,of the 

California Constitution, the Legislature enacted Sections 701, 

761 et seq., and 8037- of the, Public Utilities Code. Uncler this 

authority the Commission' has' tmdertaken ,to exercise its' :jurisdiction 

by the enactment of several general orders, such. as General Or~ 
, . 

No. 95 governing the -construction of overhead electric lines,' 
, " 

General Order No. 103 governing 'the consuuction of' water service 

£acilities~ 'and General 'Order No. l12-A'~overning the eons~tion 

of gas' transmission .lines .. · These g~eral' orders promote, ,safety, 

not, only to the public utili,eY involved and its· employees, but,also 

to the public in general".. There can, belittle doubt tbeit,a', uniform .' . . . .. . ~. .) 

statewide policy of safety,regulation is in the general public . '." .' . 
, '. . , 

interest. Such matters are not solely matters of localinteres:t and 
. .' '" . 'l 

. , "'" .' " ; 
c:onc:ern~' The CommisSion, being, a constitutional .bodyexercising, 

, ' , 

statewide jurisdiction"",is the logical agency of the State to' 
. . ~.,' 

exercise authority of. . thiS ,naeure.; .. 
, . ~. 

I 
I 

I 

I 
I 

~
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It is this·, Coamission which regulates the operations of 

public utilities to the end that their services to the general public 

are adequate and safe. Regulation of safety is cognate and 

germane to the regula-cion of public utilities. 

Changing times and changing' condi t10ns require the 

Commission to exercise its right and duty to establish rules 

governing thecoustruc:tion, maintenance and operation of underground 

electric and communication facilities. 

We come now' to the consideration of the proposed genual 

order itself (Exhibit No • 11). ' The precision .and detail which 

marks our safety regulations in o~der or better-established 

engineering and' operational. techniques is, it 1& true,' eVident here 

only in part. Weare aware that a considerable part of 'this pro

posed general order' is, as our s taffitself pointed ~out, only a 

foundation of broad principles onwhl.ch details: em be built. 
, ' , 

This does not in our view cons ti tute a deficiency or flaw. To: 

the' contrary, 'we de'em. it prudent to' have in being a vehicle, ' 

however' embryon1c,ior immed:i.atelycapital1zing experienc~as 
" ". . . . 

they occur''; 

Findings 

The Commission finds that it has the righe,pursuant to 

Article XII, Section 23, of the california Constitution '.and 

Sections 701, 761, et seq., .and 305& of, the Public Utilities Code, 

to establish· the rules' contained in Exhibit No-. 11 governing the, 

constru.ction~ma.intenanee and operation of' unclergrouncl electric 

and eommuuicationfacilities •.. 

The Cou:Imission further finds that the rules contained, in 

the attached General Order. No.. /2( are reasonable, meet the 

aforesaid requir~ents 'and should be adopted. , 

-4-



-,,', 
.' :", 

c. 8208 HJH' * 

All motions not consistent with the findings herein, are 

denied. I .. 

ORDER 

IT IS ORDERED that General Order No. 12l aeeached 

hereto as Appendix:s be and, it .b,I)rebi" is' adopte(l. Said General· Order 

No. _"""/A,2",,i __ shall apply to all underground electric supply and 

communication systems ~oming within' 1:he jurisdiction of this, 

CommisSion, and shall be effective on _--..lij)~%cf.=z:o;;;.;;:;; __ ' .,jjO¢.< ...... ;.:;·_I ___ , 1967. 

IT IS FUR'XBER. ORDERED that the electric and communication 

utilities,' subject to . these ruleS, either ind,ividually orcollect1vely, . 

'sMll file annually on or before June 30 a rep~rtsett:l.ng forth 

such recommended changes. in .:rules as they deem: necessary to keep 

this general order up to date in keeping with, the purpose and 

scope thereof, or stating th2. tno changes are deemed, to' be 

necessary. Ot11itiesrecommending changes shall',: e:£.ther collectively 

or otherwise, file appropriate formal applicatio~ seeking 

Commission approval for such chang~. However, no~ing herein shall 
, " 

, , ' 

preclude other interested parties from initiating appropriate formal 
. .)' 

proceedings to have the Commission consider any changes, they 'deem 
.. ',' . 

appropriate, or the Commission from acting upon its' own' motiono 
J • '. 

The effective date of this order shallbetweney,-:E1ve' days 

after the date hereof. 

Dated at.~· ___ .......;Sa.n~_Fran ___ cl.m~'"-_-', California,' this Iz,t4 
day of ____ O..;"CT,;..;O;.,:;B;.::.ER:.:-_, 1967. 

~- .. 



:C'.' '8208. ds ~ * 

APPENDDC A 
Page 1 of 2 

LIST OF APPEARANCES 

Earl W. Cooper, Richard G. £amPbell, for Sierra Pacific Power 
company; Chickering & t:regory, 5y Sherman Chiekering, GO' Ha~ 
Ames and Donald JO' Richardson z Jr .. , also J. A. George ana 5 LIey 
Jewell, for San Diego Gas and Electric Company; Orrick, 
Dahlquist, Herrington & Sutcliffe, by .james F. eraf&;Jr., also 
N. 'S. Gilbortson z for California-Pacific Utilities any; 
William w. Eiers, for Southern Californ.'ta Water Company; A. E. 
~ei' for Pumas-Sierra Rural Electric Cooperative; A. M: Hare 

• Ralph Snyder, Jr .. , by R. Ral1h Snyderf1:B.Jr .. , for General 
Telephone Company 0 f California; Pi lsbury, aison & Sutro; 
John A. Sutro, George A. Sears, John A. Sutro, Jr .. , Arthur T .. 
George, by George A. Sears and .john A. Sutro Jr .. , for The 
Pacific Telephone and telegraph company; F. t .. searls, John C .. 
Mot'risseli Malcolm A. MacKillol> and Ross Workman, for PacUlc 
Gas and ectric Company; Rollin E .. t\ToOdSury, Harry W .. Sturges, 
Jr., and John R. Bn' for Southern California Edison Company; 
Jack T. Stiles, fo~acific Power. and Light Company; ~e W. 
:Allen, for California In:crstaee Telephone Co.; respo1l~~,,, 

William .J. Adams, for the City of Novato; Robert S. B1nsacea,.:for 
the City of E1 Cerrito and for Contra Co;~a county MaYors~~' ,. 
Conference; .John Bonadelle, for Home Builders, Fresno; Russell 
E. Bush, for eEe City of Vallejo; William c. Sh~~ R .. W. 
Carmack,. for the City of Oakland; James s. m:lc~u'6ert c. 
~~h) for the City of S<m Diego; K. R. Easall, Eric w. 
Bar , B. L.. Goth, for Southern cali£oriiia CiS eompany and 
~outhern Counties Gas Company of California; Harvey W. Edmund, 
F.e~ J. Fritz, for County of Santa Cruz; c .• G. fe~on, J .. A. 
Waf!; Jr .. , P., M. Robinson, for California 'Water Se~e Comp.any;. /' 
Wayne N. Frederickson, for Alameda County; Warren Eul Stande·Jet1,.-" 
George Harris, for State of California, Division of IndUStrial 
S:a£ety; Harold H. Heidrick, for Wilsey, Ham & Blair; Marino- 1.. 
IaCO;r(' for tali£oriiia COiminmity Television Association; '~ 
"Stan ey S. Johnson and Joe Pecharich,. for San Mateo County . 
!"ngiiieers office and Building Construetion Office; Hm E. 
Jordan, Roy A .. Wehe, Phil .J .. Shafer, for City of'I.ong. ach; 
Thomas P .. Kellyz Jr .. ,. Haroid so. Lentz, Gary S. Anderson, John 
GOrdon, for Southern Pacific company, Northwestern Pacific 
Railroad Company, San Diego-Arizona Eastern Railway; N. J .. 
Kendall, for San .Jose Water Works; Mark L. Kermit, for Contra 
COsta County; Bruce V .. Kunde, for LiIie Materia! Industries; 
Gayle T. Martin, for City of Manhattan Beach; Robert E. 
MIchalski, J.$. Taalor, for City of Palo Alto; RalEh E. Mohagen, 
for City of Bellmon ; Morgan, Beauzay & Holmes, by rna w. 
Leahy:, for San Francisco Bay Area Labor Management eom£ttee for 
the Bay Area; Thomas M. 0 r Connor, McMorris Dow, Robert' R. 
Laugbead, for ~ity and County o£ San FranciSCo; Paul E. Pu~h) 
for C1~ of Healdsburg.; Arthur W.. Reschke ~ Henry weiSner, or 
City of Daly City; Maurice K.. Roper, for tndah Municipal Electric 
System; Norman J., St1eni, for town of Hillsborough; Ernest L. 
Nelson, Stanley Strizver,for City of Scm Leandro; M ... A. walters, 

, , . , 
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LIST OF APPEARANCES 

'"e 

for Local UniO:lS 18, 47, 465 and 1245 International Brotherhood 
of Electrical Workers; H. L. WOOdb~ for City of Glendale 
Public Service Department; Fred F. per, for Home Builders 
Council of california; Sidney LOris, for Division of Building and 
Housing Standards, Department of Housing :md Comrxnmity Develop
ment; Ernest E.. l.ockwood, for Central Solano County Plstlning 
Coxmnission, City of Filifield and City of Suisun; George H~ 
Harter, for Electrical Contractors Association" Arne E.Wester
.£aik, for East Bay Municipal Ut1li~ District; i. D. Ne"(t.l'ton, 
Alameda County Water District; Dwid W. Baker, or 'Alameda
Contra Costa Counties, Mavor Conferences; Norman Ingraham, for 
City of Sa:c.ta Clara and NCMEA; George D. Moe, for State of 
California, Department of Public workS; John W. GanCt" Walter 
G. Treanor, for The Western Pacific Railroad; Ra1-eh • Anderson, 
Daniel J. Curtin, .Jr. ~ for League" of California cl.ties; , 
H. Stuart GOehler, for California-Nevada Line Constructors 
ChZipter, National Electrical Contractors Association;' J,. L. 
Mulloy, for Department of Water and Power, City of Los Aiigeles; 
Stanley Hiller, in propria persona; c. G. Ferguson, for 
California Section of American Water WorkS ASsociation; ~ 
Staklis, for William E.' Warne, Department of Water Resources; 
~den Ee Merritt, for Allen System; Herbert H. Hunt, Donald M. 
HB:ght, for Sacramento Municipal Utility Dl.str~ct; Herbert B. 
Fuster. Jr., for Department of Public Health, State of ,. 
California; Roger Arnebergh, by Charles 'g. MAttson.C. E .. 
Robinson, for City of Los Angeles; interested parties. 

Timot~E'. Treacy, Robert C. Marks, .Melvin'E.' Mezek,.for. the 
Co ssion staff. ',.. :l . 
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APPmDIx'B 

General Order No. I i2 f 

PUBLIC UTILIZIES COMMISSION OF THE 
STAn: OF CAtIFOFJlIA 

\il 
(' 

RULES FOR CONSTRUCTION OF 

UNDERGROUND ELECTRIC SUPPLY AND 

COMMUNlCAIJ:IO'N SYSTEMS· 

Adopted: (JCf~b~'./71" 1ft? Ette~tive: .ofchlt61M « /?~r 
Dec~ion No: ,731.95 . Case No~ 8208 

'-:. 
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GENERAL OR.'OER NO. I~l 

RULES FOR. CONSTRUCTION OF 
UNDERGROUND ELEC'l'RIC SUPPLr AND COl'Jl'lUNICA1'ION SYSl'EMS 

TABLE OF CONTENTS 

SECTION'! 
GENERAL PROVISIONS· 

RULE 

11. PTJR?OSE OF RULES ' 

l2. .APPLICABILITY OF' RULES 

12.1 Construct1on" Reconstruction" or Replacement· 
A. " SERVICES 

l2.2 Mainten.an~ 
12.) Systems.~ C¢n:strueted Prior to These Rules 
12'.1. RecOll3t..n1~on or Alteration 

l3. SCOPE OFRUI.ES: 
. , 

14. LIM!'.t'ING CONDITIONS SPECIFIED 

,: 15. EXEMPTIONS OItMODIFICATIONS 
, , 

1$.l Cbanges~d'.SpeciU' Installations 
J$.2', Exper1mental,J:nstalla.t10n:5 
15.:3' " Notificat1on> 

'" 16. SAVING CLAUSE " 
. ., ,~ 

l7 • RE~:Fo.R .A.I.tSUPPtt AND COMMUNICATION SYSTW.tS ' 

17.l. Design, Construction and. Maintenance 
11.2- InSpection, 
17.3 ' Location , 
17'.1.;:' Joint,. Use of", Exeavations. and Facilities, 
17'.,; Two, or-More; SY$"tem$ , 
17.6: E,ner¢aebments." " 
l7 ~7'L?cat!on>Womation" 

A" RECORDS'" ' 
(1). " SerVices 

l7.8' ,Ident1:f'1cat1on',o!Marlho1es and Randhcles 
11..9: Measurement3:,·: ,', \ 
17.10 Back!:UJ.,:,o1"'Exeavations 
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SECZION I 
GENERAL PROVISIONS 

11.. PURPOSE OF ROLES 

The purpose of these rules 1$ to !omulate, tor the State of Cal.i!orni.a., ' 
'UX'Ji.1'orm requ1rement5 tor 1.Ulderground electriea1 supply' and eommunieat!on 
systems, the a.ppliea.t:ion of which will ixlSure adequate, serv1ee' and. secure 
'~.1!ety to all persO%lSengnged in the eOMtruetion" m:lintenanee.l operat1On 
or use of 'Wldcrgr01.1lld. systems, and to the public. in; general.;. , ' 

./"," . '. 

12. APPLICA:aILI'tt OF, RO'LES 

. ' 

,', 

'!hese rules sha.ll,apply (a) to All'cdcrgroucd electrical ~ly 3Y'stems 
used in' eonneet:ion withpublie utility service; whe."l loeat«l in b"jJd1ngs, 
the vaults" eond'Wit" pull 'boxes or other enclosures. tor ~ch system:f shall 
also meet the requirement::- of :;'''1',( st4tutcs" regulations or loeal ~rdin:lnces 
appliea})le to .such' enclosures in oujJdings; . (0) to, all. '%tldergrounO; 
eo:mm:rtlieat:ion sy3tem3 usod.· in eonnection 'ldth pub1:te '1ltility' sorv'iee 
located ou~id.e of buildings. ' , 

12'.1' Construction; Rccon:s.truetion ~ Replacement. 

The roquirements apply to all such systems. and extensi~ construeted 
herea:rter ,and· shall become appll.C4ble alsO' to:,' S'1lCh. ~tems now' 
existing,. or a:rqportion· thereof'" whenever they-are reeonstl:U~ 
or replaced.. , . " 

An element., added to an' existing underground. 3;f3tem shall', meet all 
req'Uirelnent.s of t.h~e NeS", but will not' req,\l1re ';my' ciWlge in 
elcmen.t.sa:tready~ing. ' 

A. SERVICES 

~e~'maY'be added to existing plant 'tdtbout neeessitating 
changes ,in the 3jl'$tem !rom wbj,chtb~ or1g1na.te. ' 

12.2 Maintenanee' 

Syste't13.shall bemaint.a.ined in suc:h. eondition as· to .secure 5lJ:£ety , 
to' workmen 'and., the public in gener.u- Systems a:ad portions ~t 
eO%l.5trueted". roc01l$trueted". 0: repla.eed. on or a.!ter the e!!e~ve 
da.teo£ these rules shall 'be kept ,~conforraity 'W~:t.h'tbe requirement 
of thes~ .rules. ' , " , ' 

12.3 Systems, Constrlleted Prior to The~ Rules 

The requirements 'o!these rules other tha:o. tberequirem.ents specified 
in Rule 22.2'". do not apply to 5YS'tems' or :pcrtionstb.ereC'f' ' 
eOl'ls't.rueted.". reeo~truetcd or ropla.eed prior, to the e£!eet:ive 

. dAte of these rules. In all other parti~, .. ~ system:> cr 
port1ons of systems' shall, eon.i"orm to rcqd.remcnts' in. effect. at 
the ,tjme of their eODStruetiol'l: or replacement.', .. . .' ", .' ,,' " . 

!' 
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I - GENERAL PROVISIONS 
12.~ Reconstruetion or Altera.tion 

The Commission :may ,order reconstruction or altern:t.ion o! existing 
systems (j'f.' portions 'thereof if'", .toundnecessary £or the purpose ot 
safety to workmen or the general'publie. 

13.' SCOPE OF ,ROLES ' 
'Xhese rulos· are ,not 1nteXlded as ccmplote eOrJ.Struction .spcci£ic.ati¢n3, 
'but. embody ~ the requ1rement.s which .are most importmt £rom.' the 
:;tandpo1nt. of safety and service. Construction shall be according to 
,accepted good ,pr.a.et1ce tor. the given local, conditioD3 in allpartie'ul.ara 
not ~ed.. in ,the ·rules.. '. 

lL.. LIMITING CONDITIONS SPECIFIED 

The req,uirement.s.,speeilied:in thC3c rules· as to spa.eing, 'eleD.r.aneo, and. 
strength o! '. censtruetion are li:ni t:i.ng eon.d.i t10ns oxpre~sed as ~ or 
m.ax:1.mum values as ,indica.ted. In eases where two or ll10re rcqu1rements ' 
establish litnit1ng conditiOX1S the most. stringent. cond1t1cn shall 'bellle't:l 
thus :providing eompJj,.ance 'td.th the other applicable eon<1it1OX1.S. CirMter 
str~ of .coc.struet1o:c. and. ,more ample SPIlc:irJ.gs and. clearances 'than 
herei:l. spoei!1ed.· 'WlY be .desirable in some' eases,.~d. 7Uy'. be'provide& 
a.ccordingly if other requ1remcnts are not. v1.ola.t.ed· in. ~o d.~e. 

1$.. Em1P'J:IONS OR MODIFICAlIONS~. 
, • I 

lS .t, Changes s.net Speciil Installations, 

!i:~ in' a part.ieula:r ease or 'a, special typo o£ construction7 

exempt10n from err ,modi:t:ieation o£ IJn'Ij o£ ,the requirements herein 
is dcs1red, the Commis:s1on will cons1d.era:c. applica'tion fer sueh 
exempt1on' or modifica.t.ion when accQmpW.od. 'by a full statement ot 
cond.1tions ex:tst1ng and. the rcasOXlS 'Why sucll exemption. or mod.i!:t
ca.t1on is· asked and. is believed to be' j~ti1'i:lble. It is to be 
understood., tha.t,1 'Imle,,:s otherwiso ordered., arq exemption t;t;r 

modification so grlJl'l.tect sh.all be ,limited t~ the particular, ease 
IYr speeia.l type' or, eonstruction eovere4 by the· appl1ea.t:I.on." . . . . 

l$.2 ~eniaJ.:wta.lla.t1=s 
It, 1:: . tlle :intent o£ tb1s rule t~ assist in a.d.vaxi.cements t:ti
eh:mgesin t.he,;art..~thout mitiga.tion of safety.' "/or'tb1s purpose, 
experimental. installa:t1ons' wbieh devia.te tram one or .1Ilore· ·o!' these 
rules ma:y 'be made prO'Vided: 

Precautions' are taken tc>' secure' safety ~ prQperty ,and to persO%l8 
eng:lged in the construction, ,maintenance,. and, operat1on of under-
g:t'O'JXI.d syG't.ems', and to- the publi.Cin generaJ.; and" . 

I. 

, ~ , 

". 
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I - GENERAL PROVISIONS 

1$.2 Experimontal Installatiow - eont,fcl 

A Ml statement or 'the conditions involved :in sucll experimental. 
insta.lla.tion is .filed with tbeCommis:;1on n~ less 'th.m 15 days 
priO%" to expe~tal mo<1itieat.:Lon ot tAd.l.i ties or C0D3t:ruct1on 
01' rm:r eXpenmonUJ. !a.ei1ities. Wllerc such exper.1ment.ll construc
tion wO\lld result in the install.at1on o£ direet buriecl cable, duet .. 
grcu:c.d.s,' h.andholes .. manholes cr :services 'With clearances,. depths 
or pr~et1on o:ther than provided 'by these rules, 4, ,eart/' o£: a\lCh 
sta.tement shall concurrently be mailed to all ut11:i:t1esl local 
.lgeneies or persons' likely 1:.0 'be afi'eetcd by such installa~. 

, ' 1/ ", ' ' 

Notification' , 

For the' purpose o! ,keep1llg' the:se rules up to date :uld ro:f'l.eet:1.llg 
the latest sta~ '01' theart~ the Commi.s3ion:thall, at appropri.Q.te 
times" a.d:vise interested. part1es or excmpt:tons 'or,~tiotlS ' 
granted and. not1f1ea.t1ons rece:1.vCd un4ertbe' prO'V'isiO%lS, or ,Rules, 
l$.l ,and. l$.2. ' '; " 

16. SAVING CLAUSE ' 

The ~sion '1'Osorv05 the nght to grant relict' :t:rom artY' 01' the ;pro
v:t.s10llS 01' these rule8 inspec11"1e' ea.:ses when" in 'the Commission' 8 
op:1l'l1on, public 1nterast would be :!Served by 30 doing. 

Complial:lee 'With the~ rules is not intended to relieve 8. utUity'tl'cm 
rm:r statutory' re~ts • 

. I, ' 

l7. REQUIREMENTS FOR 'AlL SUPPLY AND COMMUNICATION StSm1S 
,'" ',' , I • 

The,!ollowing rules: apply to all supp~ al'ld. eommun1eation und~ 
systems UXlIier an ' conditions. 

l7.1 Design" Construction, and Y~tenane~ 
All systems· shall be 01' su:ttable desigx). .and construction tor their 
j,ntendocl U5e", regard'being given 1:,(> the c~tiOD.S 'Ullder which 
t.hey ~ to: be opera.ted"" and shall be ma:intairl.ed. u .a. eondi t:1.on 
wbieh ~ prov1dea.cie<:J,u.ate' zervice ~ so~ sa!etY' to worlcmen .. 
property and the generu P'Jblic. 

The owners or 6U.ch syStems and. their employees, :shall a.t l1ll time", 
exereisedue e:u-e to' reduce to a. minimum the hazard. or a.ceid.:mtaJ. 
ixljury to; their ow.nor.tellow employees, to: the pubJj;,c' aX'ld 'other 
utilities,; due t<>the presence or such .systems-. ' 

, , 

All work perf'ormed on public' streets and higb.w~s shalJ. 'be dene ' 
j,n such & malmer 'tha:t;',tb.e opera.tions. ot, other .utili.t1es a:cd the 
convenience ot tbepublie w1ll be ~teri'ered with as l:ittle as, 
possible. No conditions,~ o.angerous- to:;worlanen ort.be 
public'shall be est3blished at :m:y time. ' 

l7.2 InspectiOn ' ':.' 

.. 

''I ' , 

Systems, shall 'be iilspeeted by the Operator !requen~, and t.hor~ 
!or:thepurpOse o1'wux:i-:lg 'tha.t they are :s.n good: condition.so ..as'tJ:) 
eontorm. with'thes~~es~, ' ' 

. :'" 
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I - GmERAI. PROVISIONS 

17.3 Location', 

Facilities shall 'b~ loeated with consideration tor sa!ety or 
property" the 'general public and pcr~o%lS engaged in the Con:Jtruc
tion" operation and ma.:1ntenance thereof. (See Rule 17 .l) , 

Compliallce with these rules is not :1ntended to relieve a utWty 
o£ ~ location requirettlent. or the St.a.te or a:rry ccuntyor ei ty 
with respect to the use, o!'pUbli,c 'streets or bighw~s. 

17.4 Joint- Use o!Exea.vations and, Faeil1ti~ 
Joint trenching and' :illsta.ll.a.tion ot, !acilitiesmay ''be' undertaken 
su'bje~ to, the clearances sta.tod :in tbese rules. Nothing herein 
shall. be construed' as. re~g joint.: trenching or as, granting 
authority tor installation or ta.eili.ties, :in .Q. trench ~ea.vatedby 
or !orano:tber ,par:tywithout. consento!:sueh'party~ 

17 .$ ~o or ,More System:J 
, "i' , ' 

Where two or :more ~stem:s, 3l"e concerned in :m:r el.earance" t.ha:t 
owner or operat.or who last-, in point. or t1m.e ,constructs ta.ciJj"tie!S, 
shall ~tabJj,sh the clearance required-in these rules £rem'other 
taeiJj, ties" which have ~en constructed FerloUS~ .. . . , . .-, 

17.6 Encroachments 

Notb.i:ilg 1n'these rules shall be construed as pe:nnitting'lm
a.uthorized. occupancy,,' ~cess to, cOXlXleetion to" rearrangement,,,· 
or removal' or, 1lXldergrO'l.llld supply or'communica.tionlSYstell1 ' 
facilities, or' ~ other uncicrground. facilities. ' ' 

17.7 Location Information 

Each party opera.t~g, or: owning, !aeili ties ,shall" upon request" 
providein:f'ormation a.sto location ot its 'Ulldergrou:cd;i'aeilit1es 
to':my' Ot.b.er party contempla.t:SJ:lg u:c.C.OX'ground construction, or 
work" in the vieirlity thereof. PrOVision of such in£~tionby 
a. party 'Will not relieve such. other party or his responsi'bili ty 
'to locate .a.eeurat<!lly such ~erg:round £a.eil:i.t1e~ and 1» exercise. 
reasonable care during construction or -w:ork.. ~ .a.t. :my-. t:ime· 
d,.a.mage or interruption to exist:1.ng !'aeili ties' should occur". said 
other part"'.r is, enjoined :1mmedia.tc~ to report,. such da:nage to the 
party .owning,.such damaged or interrupted facilities. .i 

, ", 

A. '.RECORDS 

'.tb.erespons1b1l:lty tor ~e maintenanc:e or' ncc~ssary record:J 
to, comply' with this rule res't$; with the party, ow:1ng or:, 
operatine the £ae1l:i..ties. " Such records shall, be',available 
:tor inspeet10nat all t1Jnes 'by the Commi!Jsion( or' the ' 
C~OXI. Statt. 

(1) Sel"V1ees:, Records. are not.r~ 'o!3Upply- system 
.!Ie.rviees. or 0:-7$0 ,volt.:J located. ¢U.t.:Jido or a. puO~~,,~ 
or highway: right or: 'way, or ,0£. eoromtmication', system " 
services. . . . . , ".,~: 
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17.8 

I - GENERAL 'PROVISIONS 
."! 

Identification o£ Mallho1es and .Handho1cs ;, 

}'.l3Dho1es and harldholes "hall be marked. as to ownersh1p to!aeilita.te 
1dentii'ication ,'by persons, authorized' to -work therein and. by other· 
per:Jo1'l.S- performing work in. their vie1llity. 

l7.9 'Measurements 

Measurement, or ,clearances, separatioM", or deptM shall· be 'l214dO, !rom 
'the nearest cu.tersurl'aceo! the. duct, or !rcmthe cond.uctor covering 
where no ductensts. 'Sueb measurements to· other objects shall be 
made !rem the nearest SUl"f.ace' o! suehobjec't.$. .. 

, . , 

17.10 Bacld:1llo£ Excavation:r. 
'. ' 

Back!m contain1ng large rock, paving matcr1aJ.,. cinders" large w 
sharp~ angular substance,. w corrosive material,; 3h3ll not, be p~ed 
in an.exca.vation where :ro.cll material may damage ~~,., <:ables, or 
other $Ubs"'..ruetures or prevent· adequate, compaction ,'0£ . the . IDl ocr 
contribute 'to' corros1ono£ the duets,. cables or other sub"truetures. 
(See Appendix 3,. Figs. $,. 6 and. 7.). " 

.... '" 
" -. ...... 
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SECTION II 

DEFINl'XIONS OF TEm-lS PS USED IN 'tHESE RULES 

20.l BOND means an electriea1 connection £rom one metallic element to 
another for the purpose of IIdn:i.m1.z:1ng pot.ent:1.al c!i.f'1'erences and. 
prov1d.ing su:ltable conductivity tor £ault current or to mitigate 
leakage eurrent and e~ectrolytic action. 

20.2 CASIS means an illsulated. conduetor or 4L can1:>:ina.tion of inSulated 
eonductors 'Which' are enelosed. in Do 3hea.th. 

A. BURIED CA'SI.E means a. ~ta.b~ .wulat.ed cable wtalle<l 
directly in the earth (not. :1n eonduit or .'duet). 

20.3 COMMISSI~ means-the Publie Util1tiosCcmm1ssicn of the State or 
calii"0r:n1a. . 

" 
20.4 COMnlNICATION.SYSTEM· means· an 'Underground. eanmutJieatioll system: 

including all or the subsurface and ass0ei3.ted abQve ground ,strue
turos~. ea.bles~, duet.=, manholes;, equi:pment =ci appu.rt<manees 'used 
tor transmitting:1ntelligence by elcet.rieal mean3. Circu1ts ot a 
eol'llm'lll'lieatioc. system. not contained ~. grOUDded. llletallie shea.thed 
Or shielded cable shall not opera.te at more than hOC,volts. to 
ground Or 750 volts between 3Zr'/ two poin't$' of such': circuit', nor· 
shall the transmitted. power exceed lSO watts; ~..eept tb.atwhen 
operated at less th.an. 150 volt.:>,. no li.m1t is placed On the 
transmi tt«l., .power. 

N"te:. As limited above". 'With respect. to- voltage" pow~ 
and. ea.ble shield or ~eat."l; telephone ~ telegraph" 
messenger-e~,. clock" police,. ,t'.ire aJ.arm~, and . 
trattieeontrol circuits. may be class1!ied' as 
circuits. of a. Col:mr.\miea.tionSystem. Other eireu1ts" 
not exceeding the above Jj:nitat1ons" used.£or 
s1,gnaJ. or eont.rol :purposes ma:y .also 'be includ.ed., 

A. POBLIC CO~roNICAttONSYSTE:{ mc31lS a commun1eat:ton'sy:Jtem used 
to p~ eommw:lieation serviee to the general publ=ie:' 

B. PRIVAXE COMMONICAlION' CIR.CUI'l' means a circuit: used 'tor ,priva.te 
eommun1ea.tion, 3igxlaJ" or control purpo~$inthe, operation 
ot other !acili ties •. 

C. P..IJ.DIlP:l. SIGNAl. CI:P.CUn means', those supp:q. and eOlllll'l'llXlica.tion 
eire'ints'U3ed p~ tor $Upp~. energy .for eontrol.lillg 
the· operation or railway block signal s, high'Wayeross1ng, 
signals" interlocking apparatus and, their .appurtenances .. 
Rail~ sign3l eire'lnts 'Wbieb. operate at 1eM· tl:w:I,"),iOO volts 
to ground may 'be eonsidered. as. priva.te e~cat101l d.reu1ts 
prov.Lded that 1£ the potential exeeeds 1,0 volt.$ botween 
conduetors,. tho power tra.ns:nitted. shall not exceed 1,0 watts.. 
't;Jbere all the, eireu:Lts and underground system. are o-wned..a:Dd, 
operated by onc utility" tho potential between conduetors 
carrying in excess 01: J$O watts m.ay be inere3.$ed. to-. not more 
than 250 volts. Rail~ signal cireuiwnot. mcct1ngthe 
foregoing require:r.ents :;h3ll ~ treated as Qreu1t3 of .a 
supply 3Y~tem. (Rul.e 23.3.) , . ' 

20.$ CONCORRENTtX· INSULLEDmeans· oeeurril:lg a.t or about the same '~e 
by ~ue o!.joint'pla.nniD., and agree:nent by'two· cr more parties. 

, . . , . 

, ,,,'. 
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II - DEFINITIONS OF lERMS AS USED IN nmsE RUtES' 

20.6' COND'O'C'!OR means a w.!.re; or combination o! 'Wire:s:c.ot':S.n3ula.tcd from 
ona another" ~ta.ble tor e~ eloctric eurren't. 

20.7 CONDO'I,!"'memw a duct or combination or ducw. 
20.8 COVER, (TOP,) ,means the,distance between the uPpermost sur£a.ce ot an 

under~\md cable or dUet and. grade (See Rule 21.4)~, ' ' 

20.9 DUCTme.ans :,afabrleated tube£or roceivkg a:cd cOc.t3ining eono.uctoX'$ 
and cables. 

21.0 D'O'CT SYSTEM means, chambers" ducts and. their related component" used 
to encloseea'ble3" cond.'Iletors" and a:lsoci.a.ted. equipnent •. 

21.l EtE:MENT ,means a. 'Wli.t; . or aggregatiou'Which i'Jnction.a.lly must be 
consid.ered as', a 'Wlit; of materials; 'circuits", or appara.tus" 
separately or :in, my. combin.ation." 'Wh.ich eustO%l1a.rily is- identi:C1ed. 
functionally by itsel!.' , 

21.2 . ENCLOSED ,means "surrO'UDded by a. case 'Which 'Will preVent accidental 
contact: ot'aperson. with,live parts. ' 

21.3 EXPOSED mcanstha't a live part, can be inacivertcntlytoucl:led. or 
approached nearer than a' ,sa£e di~tanee by tm;rperson. Itisapplied 
to ~ ,not. su:1.ta.bly'. gu,arded." isolated" or insulated.. . 

21.4 GRADE (Or GROUND) means thesur1"a.co' (earth" roa.d.way,' sidewalk,. 
landscaping" ete.) a.t the point :in question. (See Appendix' E., 
Figure 6) , ' . 

21.$ GROot"DED meansco:cnected to earth by an intentionalg:round 
c01lXleeti.on or by an 'Ull1ntentioW conduct:ing path. 

A. EFFEC'rIVEU:' GROUNDED' (EFFEC'rIVE CROUND) means, pema:lently 
connected to. earth thrOUgh :I., gX'O'Wld comlCetionor eoxmeet:ioc.s 
ot su1'fieiently low :1mped.ance and having sufficient. C\ll'%'ent
earryingeapacity to prevent the building up, o!voltages 
which' 'JM.y result in undue ha.za.rd tocormected.equipment or 
to-' persons. . 

If' nn, impecl:lnee of le::s than. 2$ ohlns. is not obtained~ . the , 
equivalent o! tLgrounci cond'llctor notle:>s, than.No.6'AWG . 
copper coonected to' two corrosion re~isting, rods,,,' not less 
than '~ inch :1n. diameter and a teet in length .and' contix:tuOllS 
throu~out"driven to a mi1'li:!lmm depth or. S- feet. :in the earth 
a.t not le:>3 than 6 toot centers" will be, considered:an . 
effective grO\llld !or the pu...."osc ot these rules., .' 

2l.6 GUARDED means, eovered" shielded., teneed" enclosed. or otherw1se 
protected.., by means' ot .suitable covers or casillgsl' barriers, rails 
or ~eens" ,ma~,or platto%'mS1' to'reduce tlle probability,ot 
dangerous conta.et or approach by persOJl$ or objocts-.to an, energized 
element. . . 

21.7 HANDHOLEmeans a. PC:rmAncnt opening in the route 01', a:c.''Ulld.erground 
system"u~3Zllallcr than _, ma:cbolcr with .a. removable-topand. 
attording a.ccess' to, cable %'UnS and' associated appara.tus.' , (See 
AppendixB:". Fi~~'lO) , .: ' 

2l.8 INDEPENDENTLYINS'iALLED mea%l3 oec:ur:dng at.'signi!ican~· diUerent. 
times and riotr~t:1n.g 1» a miltu.a.l endeav{'ll" ~ . , 

" .; 
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e· 
II - DEFINITIONS· OF· TERMS AS USED IN THESE, RULES 

21 .. 9 INTERCONNECnON means the electrical jo:1ning or c1reuits which are 
or d.i:t:£erent ownership. . , 

22.0 ISOLATED means not read.:ily' accessible to persOXl5 unless special 
means :tor access are used. 

22.l JOm! TRENCH. means, a. trench opcnod and. eloS«l .as a. mutual endea.vor 
of two or morepartw for joint oeeupaney.. (See Appendix B" 
Figure 6) . 

22.2 LIVE· PARTS means .those parts wb.ich are electrically connected to 
points of potential .di£!crent from tba.t of the earth.. . 

22.3 M.Ii.IN'I.'ENANCE means the work d.ono on· rm/ !a.eil:1.ty or element tor, the 
purpose or preserving its efi'ieieney or pbysicaJ. condition in 
service.. . 

22.L. Mk'lHOLE:means a chamber, in an 'Ullderground sy:Jtem conta~niTlg worki:tlg 
space . large enougb. for a. per:son to enter" which provides space and. 
.;.cce::s tor wtalla.tion and ma:1llte'll.:mcc of cables" 'trans1'ormers" or 
other equipment or appar;.tus.: (See Appendix B, Figore 9) 

22.5 PAEYMAY means: tha:t. area. adja.eent to- a thorweh!~e with:1n .a,' street 
en: bighwayright o! WflY not genCX'~ used for vehiculAr travel. 
(See Appendix B" Figures 6- and 7) . 

22.6 POLICE" FIRE' AJ.JJJ!C.'!? k~ TRAFFIC CONTROL CIRCUITS ra.e:atlS those cables 
and. conductors utilized tar the purpose of opera:t.ing police? f:1re 
al3rm,. and. tra!f1c control 3j"s.tems. ::~: 

22.7 PRACTICABIE means capable of beiDg aecompl12ed by X"eason.abl;r 
a.vailable" economiC, and worI--..able means .. 

A. Clearances. and depths. required 'by these rules shall ~ deencd 
~praetieablc ooly'to the extent- that oxisti1:.g structuros.w ' 
natural obstructions rcQ,Uire a. reduction in sueh e1.earmees 
cr dopths in the lmmcdi.;.te VicirJi ty 0'£ such. obstrueti011;· cr . 
in those exceptional ea.ses .where the elearaneo ot.horw1se 
requ1red wO'\lld" in partic:ular .and. lim:Lted. circmnstances" create 
a eon<i:i.tion less safe than ~ reduction of such.' .clearance .. 

22 .. 8 PROTECTION (MECB.ANICAI.) means any suitable ma:teriaJ. plaeeda.bove" 
below., or' alongsid.e an 'U%ld.ergrou:cd. system or element thereo£ to 
limit mechanical strc~. 't.h.ereon to sate working l:Un1't$~lding . 
allowance for other fa.eil~ .. t.1es" such as paving" 'or to servea3 an. 
:1:mpediment· to· a.ee1den~ d.ama.ge ot the Sj"Stem. . . . 

2Z.9RANDOM SE?.A!tATION :means no· deliberate or required. clearance ¢r 

separatj,on between !.a.eil:ities. (SeeAppel'l.djX B" :Figare .~) . 

23.0 SERv.tCE(S) meansca.bles". co:1duetors .meL assoeia.tedequ:i.pment-used 
to· eoxmeet· a. customer to an electrical. suWJ::r: or ecmnuni eaUon: 
5.1S~.' , 

23.l SHIELDING (CAJ3LE) means a cOnductive matenal. surrOUlld:1nga. ~le, 
not neeessa.riJ.y on the exteX'%lU S\lr!aee thcreo!.. . 

23.2 SIDEWAlX means a pavedS\lr£aee:1ntellded. p~ !t:tr pedestr1an. . 
use. i(See.Append:1x ... :s." -Figure, 6) '.. ....,. ,' .. 

," 
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· n - DEFINITIONS OF TE?J1S .AS USED IN THESE RULES 

2.3 • .3 SUP?LY SYSTEM means an uncI.ergrO'Ulld. eloctrical supply sys'tell includjng 
all or the subsur!ace and associated. above-grOlmd structures, con
ductors" services .and appurtenarices located on poles" ,on or.in 
buildin~ or in ~leetric.s.l stations and. which are used f<Yr tr3l'lS- . 
mi ttl:ag alld' distributing electrical en.err;y. 

Note: Communieati01l,. fire a.J.arm, police, tra:t:!ic control, signal 
:md. O--..h.er circuits 'that. opera.te in excess of the voltage, 
power and cable. shield or shea.th limitations!or communication 
systems (Rule 20..l.!.) are :1nelud.ed in thi$ .. d.e.fio:1.tion... 

23.4 THOROO'GHFARE, meanS any' public <Yr private highway, 'avenue; , ~treet." 
road" a.lley,. or other place generally 'USed f<Yr. veh:ieular travel. 
(See AP~ :S,,' Figures 6 and. 1) , '. ..,. 

2,3 . .$ TRENCH· (PERMANENT CABLE TRENCH) means a. perm.ment., trenehw.tth 
removable covering in 'Which cables ~ be installed~ 

23.6 VAnT means· an isolated. .~·res1stant encloS'Q..."'"e" either abovo Cr 
below grOUlld." or in a. bu :i1ding, large enough for a. person to, (mter" 
and. containing working space" ,j,n wh1ch tr.ans!ormers ¢r other equ:1.p- . 
ment. may be. ins~ed and,mai:o.t:dned..· : 

23.7 VOLtAGE (or VOLTS) l:leans theb.ighest· effective eleetriw~tta.l 
between: any twO' conductors of the circlJj,:t. concerneci 'except. where.. . 
:in certain ~es .. reference is m4cieto the term'lvoltage:(c-rvolts) 
to grotald. rt.. . .' . . . '. 

23.8' WIRE GAUGE means, a standard of measureznent.- used !Or'convenient. 
nomenclature of. the various :;1zes ot v.ire. 

A. AMERICAN WIRE" GAuGE.. (Awe) otherwi.se· know. as Brown and 
Sharpe (B & S)!or copper" al'llmintml and other ~e0n4uct.ors. 

B. :aIRMING~'\f WIRE GAUGE, (BWG) tor iron and steelc~uetors. 

23.9 vl0RKINGSPACE moo:cs the 'space ava:L:!.able tor workil:lg sa!eJ:i:'on>~ 
Ground. underground. faeilit:1.os!¢r the. purpose o!eonstruetLOri,,' . 
operation:and.ma:int(m.anee •. (See AppendixB'~ ~. 9)-" '. ' 

.. "I" .' 

' .. , ' 
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SECTION II! 
REQVIREMEN'l'S FOR stJPP'tr SYSTEMS 

30. GENERAL 

The .following rules· cover construction requirements 1'or 5Upply systems. 
Xb.e:se rules are supplemented,. in curtain c:a.se~> by rtJlea in O'ther 3ect.i~. 
Supp~ systems in:Jtalled 'tmder the:;e rules consist ot> 'but shall not 'be 
limited to· caoles" conductors .. !'u.sed deVice:) .. switches" trans:f'o:oners ::md 
associa.ted e~'llipm<mt. installed ''UIlderground" on the .surface .and. in 
b\lildings and' rnay' be buried or pla.eed.. in. duets" cond\tit3 ~ m.:mholes .. 
handhole~ or a combil:ul.tion ot· these elements. 

Term:1na.t:1ng . and a.ccess, points tor' astlppJ\y sY$tem InlJ.'Y' be aboVe or below 
g:t'ouud and,llla,Y 'be' on or in·bpjJMDgs.· " . 

'31. DUCT'SYSmtS 

Open' tre:l.eb:1.ng .. , tunneli:og..bor5.ng.. jacld.ng>' plO'\rdng,. 3%ld submers10n in 
wa:ter .. :, either sing~ ox: in combillation,are ,among the reeogn1zed.methods 
or' install~, ~uet-.,Sj"Stems~., ' 

31.1 Detixrl:tion (SceRUlo 2l~0) 

31.2 Ma.in~ce: ~:wpection (See Rules 12.2 .and. 17.2)· 
31.3' ConstrucUon 

Duet.·systems· shall be constructed. with 4.dequate provision tor 
s.U"etyo:t:" the.:workmen .. sa£ety of the general public> 2nd the 
pr~ervtl.tion. '01' property. 

)1.4 Clearance .met Depths' , 

The elear~e between supP17 system duct:! and other 1mderground. 
structures'shall 'be as great o!J3, practicable. Zhe distance betwe«l 
the top covering o!these ducts and the pavement or other sur.£'.a.ce 
under wh:1.cb. ·they are constructed sha.ll be 3U£1'ie1ent to· protect. 
the system from. ~\try' 'bY tr:r.!£ic. 

A. . FROM FOREIGN SUBS.t'.RUC'roRES: (Excopt. Comm.unic(l:tion Sy~) 

(1) l'Cdepe%ldently InStalled: Duct systems !or'supp~ cables .. 
when independently installed., 3ball be separated,. 'Where . 
practiea.'ble from gas". wat.or" Oil .. or otller p1pe.·systetts or 
other !Ol'eign substructures ~ 'by a. elear.ance· f4 a~ least 12 
inehe~ when p.a.ralleling and. 'by a.t. least. 6 !nehO:5 when crossing. 
(2) Concurrently Installed.: Duct. systems tor ~p;ply ea.blGs, 
when .conC'lll'%'ently installed with. g3.3, water,' oil·' or Other'pipe 
~te:n.s" or other torcign substrueture3:1 shall. beinstallod' 
't4.th the separat1on:req,uired by' Rale 31.4.A(1) except 'that by 
lmltual agl"eement'bet'''''oen .all c! tlle part.:i.es involved: there 
rnz:r be .leS5 soparation for duet, systems ;for supp~e4bles .¢~::' " 0-750 volts. .. .' '.' '. 

-l~ 



31.4 C1C3r3nCeS and, Depths - eont'd 

B. FROM CO~1UN!CATION srS'l'EMS 

(1) Inde}Xmdently Installed: Duct systems for :JIlPPJ:y c.2bles" 
when ~epcndClltly 1n::talled.. 3hall be ~a.rated, where ' 
pra.et1ca.'ble ,tram communieation duct 3Ystem.s and, buried C4bles 
or conductors 'by not. less than .3 inches o!eoncrete" 4 inc:hes 
o£ 'briek masonry, or 12 inehes of earth. ' 

(2) Concurrently Irl3tallcd: Duct syet.e:M tor 3Upp~ cables, 
when eoncurrently 1nstalled -.dt.h eemmunie.a:t10n duet system:J" 
may be installed ,\lithl&8S separation thmt r~ed.,by ,Rule, 
31.l.!B(1) by,mutual agreement between all of thcpart1cs ':involvod. 
(Soe Rule 4l.LB (2 ) ), , , ',' , 

C. DEPTH 

Ducts carr""rillg supply cable.", and conduetors :3hall"be at a., depth 
'below' the surlace,u:c.d.or which they are located' to:: provide' CO'Ver 
as req,uired by tho circuits they contain (See Rule 33.4) and ., 
:1'urther de~ by related eircum.sta:o.ces de"er1bed below. 

(1) Railroads:, Zb.e top or supply systen duet stx'ueturesshall 
be located below the base o! the lowest r8ll a.t adeptb> of not. 
less than 3Oi:c.cbes' 'iJl the ,~e of street ra:1l:roads ' and" not le:s" 
than ll,2' inches in the,' case or other r3.ilroa.d3. ' , 

Where those depths 'are not praet1eable~ err, forotller rw~" 
they lIl4j'" be ' reduced. by 'agreeme:c.t between the' parties eonccrnocl. 
In no ease, however" shal..1 the top. 0'£ the duet' protection extend 
higher than tb.ebot.t.om. or the 'ballast. :section which 1ssUbjeet· 
towork:ing'or clean:illg., , , 

(2) ThoMUgh:t:ares:, Supply duct: systems 1n therrou.&b!ares' shal.1. 
be installed with not less than ,24:inches ,0£ eaver.·' Where it- . , 
is not ~ract1eable to 'obtain' sueh cCNor, it.:r:IJ:'/. ~ reduced.',pro
'rlded the du.et material itself', <:tr a.d.ditional. top protect:1.on, 
1nstolled" has su.tfieient strength " to prO'toet the;' douet, system. 
from injury by tra.f'fie. 

t~) Sid~alks ' and Parkway Areas.: Duets ca.rrylng supply cables 
WlCier s1d.~ or parkways .5haJ.l have no~ less th.an l~:1.nch 
ccvcrr, when conta1J'l1ng e1rctlits ,en~ed. a.t 7$o- .... 01ts r:tr.lcss" 
and not leS.,'tb.a.n. 2lL-llleh cove%" when eonta~n1ng circuits .' 
energ1zedm excess 0'£ 1$0 volts •. , !n either In...-ta.nce :the 
lllin:1::mm . cover may' be 'reduced it, adequate :rnechameal' protection 
is provided. " 
(4),Pr1vate Property: ' Duets· carrying, S'Ilpp~ cables. and eon
ductors on private property shall, have not less't.1lan ,l8-1n6h 
cover,when eontain1 ng circuits, onergized at ,',7$0 -vol'ts "or less~ 
and. not less 2ls.-ineheover when eonta"imng; e:1.rc'llits energized: 
inexeeS3· 0~750 'V'olts-~ :rz" either ::i::a.st.ance the,'Jl'!;nimwn: cover
may be redueed. 'j£' adequate, meeharocal, proteet:ion:,isprov1~." 

" !," ,. . ': .0" 

(" '0 ,", 

", .'~;', 
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,In·-,REQ~TS FOR STJPPI:! SYSTEMS 

3l.hC DIlct. Depths - cont.fd 

($) Open Dit.ehes., Br1dges" Trestles" Viaducts> and. S~ 
Structures~ SuppJ:y systems shall be provided 'With S'XLt3.ble 
meeb.a.n1c.:ll. proteetion when suspended .across an open di. teh' or 
when carr1oo' on" in" unc:ler" or on t.he sicie or a bridge" v:1.ad.ue't" 
trestle or s:Lrnilar ::tru.eture. 

Supply systcms',suspcnd.ed 'below or at the side or 'bridges shall'. 
bea.dc~te~ supported at suitable 'intervaJ.:,to: suspend sa£ely 
the cQnbined we1.f;.lltot the ea.ble and eonchli ts. 
Conduit andduct.s. shall be prov:tded with, cxpan310n 'couplings 
or otherl'lleans of eompensatillg<,for the eontraetion" exp:m.s1on", 
or other movement ot the duct .system. or ~r tllebridge,or. 'other' 
:NPP~ingstructure. 

D. MAINTAINING .CtEARANCES .AND ,DE?THS 

(1) ~ 'persen or agency per!oX'nling sur£ace cr subsurlaee, 
eonstruction in the viein:ity of supp~ dl;Le't, systems 1$ enjoined 
to m.a.:i.ntain the mi:l:1mum. clearances. !rom., and. the depthsot" 
the exist1ng systems as required by these, Nes •. 

(2)If'min1mum, C~3nCOS and dep~ carmotbe m.alJ1tained" 
then the person ,or . agency ~usiD.g changes is enjoined to 
not1fy the owner of the duet- system. 

(:~) U1ld.er theprovisj;ons of th:1.s rule". a. previous~ ~ 
system lll3.7 be' mainta.inedw:i.th less than the·, top cover, required 
by other applieable rules ot this scet.ion provided the S'/s'tem.' 
is protec'Wi in a.<:ct')rdance with Rule 33.W(1). . 

31.$ R1sers and' Other Above-GrO\1nd Tel'IIlil:lat:ions 

A. POLES' 

Supply'··system risers on 'poles sh.lJ.J. be mstalled ill -.eeor<1anee 
with Gen,eral Order No. 9$· of this, Colllllission.. ' 

B. onma A'BOVE-GRO'O'ND 1'ERI1lNATIONS 

Supplydu¢t systems·". S'Ilitably proteetod" TJJa.",I terminatoa.bo'V'o 
grou:o.d or. in buildings, :in enclosures designed tor the . 
purpose" in pad-mounted. tran::!ormers". in ?e4e:st.a.lz" cr 1n 
other :nl1ta:ble temiDal1"acil:itie3;' (See AppcndixC" ~. 1) 

c. SERVICES (See Rule 33.$C) 
D. CLEARANCES '.FRO!·! .RAILROAD TRACKS 

Clearances of' alxwe-grOlmd. termi:c.a.tionsand ttl.e~t1cs a.d.ja.eent 
to railroad tracks shall ~ in aceordanee with the . provis1o~~ 
or GeneraJ.,:Ord.ersNos. 26-Dand !lS·of this:Ccmmi.s3ion. (See· 
Appenc:lix ~C" ng.l)· ,.' 
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III - REQUIREMENTS FOR STJPP1:!. S'lS'm'iS, 

31.6' Scaling Service I.a.terw 

Lateral ducts tor services to~ o,lj J 01 n€;:5" tbroughwh1ch gas ,cr 
water mayenterb"j)d1ng3" .5hall be plugged. or 3ealed. ' 

32. MANHOLES AND HANDHOLES·· 

'Xbe prOVisions' ot this rule relating to manholes s~ also ~ 
appl1ea.ble to vaul~, .md. trenches • 

.32.1. De.f':in1tions' (SeemJ.es', 21.7" 22.4" 2.3.$ and. 2.3.6) 

.32.2 Maintenance and· Inspection (See RIlles 12.2' and l7~2) 
I, • 

.32 • .3 Mate~ and Strength 

'lhe mn.~" ·'design and constrnct1on o.t manholes" h.a.nCholes~ 
and other 'UIldergrounci boxes shall' be such a.s to provide 
sufficient' strength' to, .susta:in", with ~ 3Uitab1emargin or 
sa£ety" the loa.d.B which ~y reasonably be :L'"llpOsed. on. them. 
Ma:lhole::: Md h.mdho1es in 3troet areas· which .are subject 'to 
vehicular tra.f.tie' shall be COXl3tru~d to· witbstandH-2o-lW ' 
highwaylotlQ:::lg ~. de~igna.t«1 'by the J\."llori~ AsDoeiat1on, o.t 
State HighwayO.t.tieials. Floors o! :m.l:lholc:l shall meet the· ' 
req\lirements ot Public Utilities CoCiol See. eos4.. (Also .. see 
Appenc1x. ~. :Fig~ 9) , . '. • 

,: " 

.32.4 Size aM'. Shape 

Mal1holas 'sh.e.ll ,'be construeted to provide' sufficient workill,g, 
5paee soth3.t. the cables and. equipment therein can." be properly 
and s:i.fe'J:y 1J:lstWed" supportodl opera.ted.~ andmain~.· . 

Mallho1es shall not 'be con:;trueted :w1 th smaller d:1lnensicns 
than those·. required. by. Public 'O'tilit1es Code" See. 8OSl. 
(.Al30 see Append1x:8" Fig. 9)" ' , 

H.:mdholes shall' 'be o!"su1"1"ieient .size to, house sdeJ::r·tlle 
re(£uir.ed eables", "p1ices.~ co:cneetor.s and assoeiated appara.tus. 
Cables shall· be arranged ,so. that: they can' be sa!ely . installed ' 
and mairita1ned.· . 

32.$ Openings 

NomanholeacceS8 opening shall be le.ss .than 26·inc:he.s1n 
d1ame~tt circular in shape ~ 26 irlches,:'by 24 ,~ebes:i:r 
rec'tangW,ar':1n shape~, Sai"e a.ecess sh.all be provided, tram . 
tho o~ t,o·.tbe1'loor cr' othor world.:c.g sur1'ace. (See' 
APPenci1xB; 'Fig.: 9} . 

.32.6 Drainage' . 

'Where:.'drainage·:oi""m.anholes. is into sewt!lrS" suitable traps 
shall' be," provided· to prevent eDtrance o£ .sewer gas· into " . 
manholes. ' 

.32.7 Covers: 

M.a.Mo1es and bandho1es ~ while not being worked 'In,,, shall, be 
securely closed by covers 01" su:f'£ic1c:Q:t. strength to 51.1$'ta:1n 
such loads as ma:srea.sona.b~ be ~sed upon them, and arrange
ment shall be suehthat:.3. tool or appliance .,.shall be reCl,Uired' 
.tor tb.eiro~ zd:cover remov:U~,.(.Also see Rule 17.81 , 

and. Appendix J,.", Fig. 9)' ',' '.. ,,' " ... .. , '. 



III' - REQUIREMENTS· FOR SOPPLt. SYSm1S 

.32.8 I.oea.tion 

Manhole loeationsshall be such that tJle opening"W1ll provide 
s~ea.eees:; and" where pra.etiea.ble" sMll be so located that 
.tc.ture maintenanee work will ea'tW0 m:1n:SJm.tm :1nter.t~ence w1.tb. 
tbe normal flOW' ot "Iehieular tra..£.fic •. 

In no ea.3e. may the nearc~t edge ot the opening at tb.o 3U%'£a.co. 
"oe 10$3 than J teet !:rom a:tr1 r~ o£ a::q railro3d. (f%' "treotear 
tr:lek (als~.see Rule 31~SD" and Appendix B" :F1g. 9). 
nu.s rule doeo not· appl;r where satis1'.Q.CtcrJ proo£ 13 :submitted 
to the Commission that it-is impra.ctica.'ble orphysic:all7', 
impossiblo to', eomp~ 'W1tb. this rule within tho spaeeor location 
so designa.ted by proper authorities. ' 

,32.9 Ventilation 

Manholes: eontainixlg trans1'ormers ,ah.all be provided With means 
,,1' ven~Uona.deqoa:te, to'.prevent tr:ms!ormer. temperatare" in 
exec$S ot those at. wh:Lcb., tb.e transformer'~" be s.a:t'e~opera:ted • 

.32~lO Foreign P1pes . , 

Foreign pipes. which. create 'Wlusua.l hazard shall becxcluded' . 
!rora. passing 'tbrou.gh.. manholes 11" praet1ea.ble; ,.i£ no1;. pr.actieaJ)le" 
they :shall' be guarded. (.Also see IOlle l7.6 and Appen~.:S" 
Fig. 9J ' . 

32.ll Ine1d.entalW1ring ,and.,Faeil1ties 

Ine1d.~t8l.., wir1ng. and. amdliaxy' facilities .:installed in, manholes 
and "Ia.uJ.t:J ~ 'be su.1ta:blo 1:ort.he purpo=e int.enc1ed. (See 
Appendix:B:"Fig.9) . . ' 

32.12 Explosion Protection 

Due care' shall,be.taken.to d.etect .and. ~rse explosi"1e and 
noxious" gases 'before,~or~en enter' a. ma.nhole,_ 

33. CABLES 

'!he tollowiIlgnles cover the requirements tor ma:terial" construction" 
installaticm." ma.in~ee; inspeetion" clear:ulCe3" and depths f.or 
ea.bles 1nstalledunder these' rul.es. ' 

Nothing :in these rules . shall be' eonstru.ed as prohibiting cables 
directly b'Ul'ied" installed·in pipes and duets at thes1te" , 
preassembled .,in duets·. prior' to' 1xl.stallation:" installed. in t~" 
sha!ts", or cable -trenches" or placed on or under the surtaeeo! 
bodies or water~ -' . ., . 

33.1 De:t:init1ozls '(See Mes20.Z" 20.6 and ,20.2A) 
\ '.' ' . \ 



,III -REQ'O'IREMI:NXS',FORS'OPPLY'SYS'l'z.1S, 

,33.3 ~tcri.o.l' 

A. CONDUC'rORS 

(1) General: Conductors shall be or copper", alum:1n'llm", 
etr other metal or su:l:t:able eloctrical. ./llld mechanical 
properties. 

(2) Size: Conductors shall. be or 3U£ficient size to 
carry'the estlllla:ted, maxi'm= 'load current 'Without,serious 
detoriorationor the i:o.sulation. 

B. INStltATIONS 

(1) Voltage Rating: Insw.a:tion appliedavor the conductor 
shall be or a' voltage: ra.ting a.deq,uate to 'Wi~tand ,the 
opera.tingvolt.a.ge .:md be: su:itable tor the ope%"ll:t.:1.ng eondi-
tions. ' 

(~) 'Materials: Insula:tion'ma.terials m:r;r be,. but a:re not. 
limited. to" oil :impregnated paper",,' rubber, plastics".and 
varni.shed:: cambric. ' 

(3.) Splices.md Joints:: l'rlsulation apphed, in the, field." 
such asf:or splices' ane!::jo1nts, shall provideelectrieal 
propert.ies eq,u1valcnt to the Wulat1on, of: the -cables ',' 
~:ing' joined." '" ,-' 

C. SHIELDING' 

(1) Oeneral:. Sbield:Sng or equivalent shall boconSidered 
for XlomnetalliC covered cables opera.ting a.t a. c:1reuit 
voltage over 2,000 volts., ana,::;h;ll be roq,u1red for all 
ca:bles opera.ting .a.:t 5,000 volts ~r more" except ,th.a:t ' 
shielding 3b.all not be required tor serie3, 3treot' ligb:ting 
c:1rcu1ts- opera.ting: a.t less thZ 7 ",SOO volts. 

(2) 'Ma.terials: Sb1elding may consi:rt of", but 1s not 
limited to", metallic tape" bra1d" 'Wire anc1" shea:ths, cr 
combi:ca.tions of w1res and conducting 'sheaths. 

(3) Fa'lllt Current: Shielding and the :a.s:;Oc:ia.ted.~ 
syswm shall be e.a~leo! ~g !a.'Illt C'IlX'X'ents ,Wieh' 
fIIJ!JY be imposed on :t t by the 3.:5Soc1,a.:ted. ~.stem. 

(4) Jacket.: 'Where de:drablc, a.nomne~e"jaeket 'lflZJ' 
'be :s.nsta.lled,over the CAble. :ll1elding., . 

-2:3-



m - REQOlREMEN'TS FOR 'SUPPtt SYS'XEMS 

33.4 Clearances and. Deptha. 

The clearance between supply cables and. othor ca:b108 ". ducts" 
pipes .a:nd. strllcture8 i:ldepend.ently instaJ.l.ed. shall 'be as great. 
&3 practicable. The &tancc between "the top or pel"I!'1anent.Jy 
1n3tallcd supply cables and. the :5\lr£.;).ee under wh1ch they' are 
ic3tall.e<1 !hall be su!.ticient. to re.uon.a.bly prote~ the eal?les. 

A. SEPARA1'ION FROM OTHER CABISS" DUCTS·" PIPES AND S'l'WC1'1mES 
(1) From other supply cables. 

(a) lZldepend.ently Installed:: Supply cables.. when 
independently wtallC<1" shall be separated, whore 
practicable.. !ran. other supp~ duct. 'system3 or, bur1ed 
ea.b1es or conductors. by not le.ss tha.n). :1nehes. of 
concrete .. 4 :inches ot brick masom:y t:YJ: lZ'incb.es. or' 
earth. '.' '. 

(0 ) ConC't1%'%'ent~ Inatalled: Supp~ cables" when 
concurren~ installed with other npply· cables· :i.:a. 
cblet... due;; systems or buried cable" t:YJ: conductors, 
may' be 1rl.stallcd v.t:th less separation than· reqaired 
by Me 33.U(l)(a.) when the pa.rties involve<! . 
mutus.lly agree. Cable :1!lstalled. in .-an ex1.$t:1ng d.uet· 
3hall be considered a C01lCU%'rent :tn.:Jtallat1on •. 

(2) From cQllMQJlieation systems. 

(a) Inciependently r.n::ta1Jed.: Supply cables" when 
:i.ndependently wtalled" shall be separa.ted,. where 
practicable" £rQm camram1c~:e1on duet. eystenls and. 
buried cables or conductors by not. le~. tl:w'l.,' j inches 
ot concrete, 4inch.es o!. brick. masonry or 12' inches 
of earth. . 

(bo) Concurrently Installed: Supply' ~le3., when 
el)ncUrrent~ installed with' car.mu:c:1.eation duet.· systarlS 
and buried cables or ccnduetors. '1J);J.y 'be installed. w1 th. 
less·separa.tiOl1 than required 'by Rule 33~Wi.(2){a)'When. 
the pal"'ties, involved mutually agree. Cable installed 
in an ens~ duct shall be cOZl3idered. a e01leUl"rent. 
1nst.allation. (See Rules 4l, .. lIB and 43.)B) '. 

(,3) Fran. foreign substructures. (Except. ~cat:Lon·Sy.ste:ns) 
. '. 

(8) Inde~ently.Wtall.ed.: Supp~ eables~ when 
independently:L'astalled" shUl be separated where 
-praetieable.1 b'om. gas" water" oil" or other pipe . 
~y&'teln::l" or other .fore1gn -'Uost:rIJ.etures" by a.. clearance 
ot at. least 12' inches 'When parallel:ing. ~ by at . 
least. 6. inches when crossing. 

(b)' ConeurrentlyInst.a.lled: SUpply cables." when eon
currently' 1Zlst.a.J.led with· g;.s, water" oU" or other pipe 
systems .. or other .foreign 3ttbstructures" shall be· 
1Ilstalled nth. the separation required by Rule 33.1.A.(3)(a.) 
except that· when the partiesinvolvedmut~'agree~ 
there ma.y be less :separa.t:ion tor supplyeable". of o-7SO 
volts,.. Cable ~talled in an·exi8t:1ngduet $h&ll' be 
c~<iered a,. , eoncu.rrent ~t:ion.: . . 



III - REQUIREMENTS FOR' SO'P.PI.Y SYSTEMS ' 

33.1.. Clearances and Depths,- eont'd 

B. DEPTH' BELOW BASE OF RAIL 

The' tops o£ all supply' cables shall be located. below the baae 
o£ the lowest rail at a. depth. or not less than 30, inches ~ in 
the ease of street railroD.d3~ and not les3 than ,42 lnches~ 
in the' c~e o! o,ther railroads. 

Where these depths are not practicable, or tor otberrea.sons" 
tb1s clearance may be reduced by agreement-,between, the 
:parties, concerned., In no, ease" however, .sh.aJ.ltlle tops 
of the suppl\r. cables 'extend.. "higher than the bottom:' <>!,the 
ba.l.J.ast secti01lwhich is' subject to world.xlg and, cleaning. 

C. DEPT.F$ 
, , , 

Supp~ cables shall be w't3Jled ats. :m1n:1.lm.mi4epth--,~loW' 
the S'Url'ace 'Wlder which they 'are l~ted as, 'follows" except' 
.as provided :in Rule .3.3.LD. ' 
(1) Side'W'a.lks~ ParhTays and: Private ~perty (7$0 Volts or 
less,) : 18 inches for supply cables that operate at a. , 
potential of 7$0 volts or less. 

(2) ThorOUgh£ares(7S0VOl~ or tess): 24 inches'!<>r,:1' 
supplyea.bles_ that operate at, a., potential ot 7S0vol~'or 
less.,,"" 

en 7$1 Volts to 3$,000' Volts:, 24 inches for sUPPlY ' " 
cables that, operate at. potentials, or 751 to ';3$,000 volts. 

(4) , »:Jove 3$,000 ,Volts: 361nehes tor supp~ cables' , 
that operate atpotenti.als above, 3$,,000 volts. , ,,' 

D. EXCEP'XIONS, 

(1) Meehar1ical PrO'tectioi!: lesser de~, than those listed 
in Rule, 3,3..4C'may be used where suitablemeeharJ1eal pro
teet.ion is' employed. , Su:1.t@le meehamCal 'protection shall 
consist otthe followizAg or their e¢valents: ' 

(a) Steel conduit or plastic ,pipe:m.a.d.e o! rigid 
unplastieized ,polyvi:cyl.~ chlOride having the propert.i.es 
and dlmensions spod.f1ed:1n ~, II" High. Impact .. 
Normal. Chem1eal ~tanec :1.n United States: Commerci.al 
Standard No .. CS 207-60 with a. minimum wall tbielmese 
of O.15 inches. 

(b) A layer or eoncrete a.t least J :1.nc:hes in tJ::d.clcc.ess 
above 'the cable ,or duct. 

(c) cable armor of No. 12BWG steel'wire closely wound ' 
or two ~rs of steel tape each 0.020 inches, thiCk. 

(2) '!emina.t1ons., Splices" cr Other Points <>!Aceess: 
lesser depths than those l:i.sted. :1n Rule 33JJ.Care perm.tted 
where eablo$ and 'eonductors rise' tor ~tions or ., 
splices or ,where acce3S is, otherwise re~ed.' 

~, '" 
" ' .. 

.' 
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III - REQO'~ ,FOR SOPPIl' SYSZEMS' , 

'33.5 Above-GrO\md In3tallatiOnG ' 

A.. RISER' CABIES 

Riser cables .and conductors on poles, shall be iJ:lztalled in. 
accordance with Ceneral Order No. 95 ot this Commission.' 

B. TEl'iMINATIONS ,AND mcLOSORES, ' 

Supply' cables 'and conductors -may term1:cate above grcu:od" on 
or inbuild:1ngs"in . enclosures. designed tor the purpo$e". in 
pao.-m01Jnted traIlStormcr3-, in pedestals" or :in other . guarded . 
loea:tions.. ., ," . 

c. SERVICES 

Services '11l:I.Y' term:ina.te on or in bni1d:.1ngs .when,'t.heportion 
on or in sueh. ,b,,; 1 dings is proteetedin accordance ~th . 
Iblle 33.1JD(1). ...... , 

D. CI.E.ARA.~CES· FROM RAIlROAD'l'RACKS 

Clearances,ot above-ground. supply :system terminations and 
tacilities a.4jacent to railroa,d., tracks shall be' in accordanee 
with the provisions ot Generu Orders Nos. 26-D and ll8 ot 
this ~i~. (See'Appe%ld:ix C:., Fig. ,1) 

33.6 krrangements ,in. Manholes" Vaults" and Enclosures 

A. ACCESSIBILITI 
, ' 

Ca.bl~s and conductors in maIlholes" handholes" 'pem.anent 
cable trer..ches" or otbers:l.milar enclosures sballbe , 
reasonably accessible to workncn . and working' space shall 
be av.aila.ble ,a.t all t:1mes. . (See AppcndixB) Fig~ 9') 

33.1 Grounding' and Bondi:cg 

A. CABIS S~"AND ',SHIELDs 
Metalshea.ths .a.nd.shields. or supply cables shall bo grounded 
and'bQnd.ed·;ina.ccord.9ncc 'With Bulo 36.5. ' 

34. EQUIPMENT 

The tollowing rules ;cover the .requirement~ tor WtaJ.J.atiOllot eqd.pmcnt 
in mallh.oles" builcling vaults,' roc:ms., or other enclosures .and self-eontained 
sur!aee-mounted. ' ec;,uipmen.t. 

34.1,' Maintenaneeand :rnspeet1on (See Rules 12.2 .and 17.2') 

34.2 ~pment, in Ma.nholes:1 vauJ.ts." Roozns·' and Other Enelo5m"es 

Equipment' shall' be so. arranged as to,.provide're33onable accessibility 
to porsormel' and working spaee for the sare· opera.tion" m.aintenanc:e~ 
andreplaeement·of :said' equipment.' . . '. ,', ,,': ' 

" 
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III - REQUIREMENTS FOR SUPPLY s:t'STEMS. 

·.6· .• " 
3u.2 Equipment:in Manholes" Vaults" RocIm:J and Other Enclosures - e~t'd 

A. FO'SED DEVICES 

Fused deviCes shall be 30' loe.a.ted that they are ~ 
a.c:c::ess1ble and may ~ s:4eJ:y operated' anci re-!usecl andtsO 
that the blow:1ng CIt the 1'use will not endanger perSOXlS. 

B. SECTIONALIZINCt SWITCEES 

~ctional1~g switches :sh.all be so lOCQ.teci that they may 
be operated" mainta..1ned,t or replaced !:rom a. readily'3l'ld 
sa!e17 accessible place. 
They shall.be so· installed that t.he center of' the grip of 
the operatinghandl.e when ~ 11:.3 highc~: po~tion ~ not 
be more· than ~ teet above the 1'loor or other stand:.1ng 
sur1'a~. Switches withv:1.owixle winciows shall be SQ. :iJlstalled ' 
tha.t the center of' the Viewl:ng. ~1.ndOW' 'Will be not. 'lnore,,~ 
63: .teet,above the floor or other s~.g 'sur!.aee~ . 

c. T:RAJ.~SFORMERS ~, 

TranSformers opera.ting atl'l1orc than 600 :volts" other than' 
eurront and potential transformers and transf'ormers which 
constitute a. component part or otherapparatUts ~wh1ch 
conform to, the requirements of such appara:tus?shall"be:'1 
rea~ a.ccessible, !oropcration" 1nspect1on". ~ten.cnce > 
and· replacement. '. . '. •. 

" , ' ",.! I .' ", " ",' , 

'l'ransf'ormers ,shall be installed :ion such a. ,m.anner AS .. to- . ' 
~m:1.t.s.a!e operatiQn, ln3±ntenance" orrepla.Cement or .other 
equipment. . 

. , 

31...3 SeU-Contained . Surfaee-MO\UltGdEquipm.ent 
, " 

Equipment,. installed ~ or. completely above the ground . 
S"Ilr.£'.a.ee.axld 'not.enelosed·bya vault" roan. or, tenee shall' 
conform.' 'to- :~e!ollowillg:' 
A. STRENOnI 

The' eqy,1pment. 'ea:Je. or enelosure sba.ll ~seeured:1n'Pla.ee 
and be' or su!.f1e:tent.' strength.to resist entrance or dam.lge· 
to the equipment by 'CIllauthorued. persons., . 

B. G'O'AlmING· LIVE PAraS 

Comp3rtDients·· and. enelosures 'Wbich will, during normal 
.,peration, conta.:iJl· exposed live parts shall be ,designed 
and installed to prevent a. person 1'l"om pass:ing a. 'W1re' or 
other' conciueting material into such c::~en~!rom, the 
outside when.i~ is closed. tis requirement1s n~ 
intended ,to prevent normal work ope.r3.t:i.ons: such as' ... ' 
~b1ng.duc~ and ~taJ'~ngcahle. 
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m -, REQUIREMENTS 'FOR SUPPLY SYSTEMS 

34.3 Sel1:~ContainodSur£a.ce-MOWlted. Equipment. - cont.'d \' 

C. ~o-

Compartment" and eneloCllreS :;baJ.J. be made secure aga:1.nst entry 
"by un;,u:th,onz«t', persons by ~e3ll8 or locks 'or other:suitablc, ' 
means., ' 

D. CLEARANCE FROM BtJILDINGS, 

EcLu1pm.cnt. eontaining 'oll shall be so located that the'ne.u-e~t 
motal parts or such equipment ele.c.r the 3Url'aee or o"i1dings 
by not, less than 3 .teet. T.bj,s clearance may 'be 'red.ueed. to 2 
.teet 1£ the bn;Jding sur!a.ee is noncombustible. . 

Eq,uipznent. not containing oil need have 'no spec~c- elearanr.:e 
!rom.bn:iJd:ings and may,be incorporated intotbeb"iJd1ng , P'" 

structure. ' 

34.1 Grouncttng -nd, Bondjng(Sce:RD.le 36.SJ 
34.S· Ou.arcti.ngL1ve,Pan.,' (300' Rule 3$.2)-

35. Y.lARKING.AND GUARDING' 
" , 

3$.1 -Ident1f1eation or Cables 
.'1,. 

Cahles opera~ at So ,voltage in oxel~.5$ or 750 'Volts. .shall be 
permanent~ and clearly id.cntifieci by ta.g.5, or other suitable 
means to indicate their opera.ting voltago and: tllc' cj,rcui.t 1d.tll. 
which they are normally associated .at each mallhole or, other 
commo~ accessible location o! the \lllderground ~3tem.. 

Exception: Thisrequire:nen.t does not a.pp~, "Where' there is' ~, 
one such cable cireuit and. when diagrams supplied' -to-worlcmen. 

, g:1:7e suf".ficient. id.ent1!ication 0'£ -"1eh cable. j' 

35.2 Gu.a.rd:Ulg Live Parts 

tive p.arts 'shall "be enclosed.". isola.ted~ guarded.~, or insulated. 
to prevent accidental contact. (See' Rules- 21.2:,22.0.. and 21.6 
.for defizlitions of "ene1osed;ff.. "isolated".. and "guarcied".)' 

3$.) Warning S1gM 

vlarning signsindiea:t~g high voltage ::Jl:W.J. b,ewtalled on an 
1nter1or surface" or barrior i.f pro:c:nt,,' 'inside ,the entrance of 
vaults, l!1a%lho1cs" handholes, pad-mounted transformer' compartments, 
and other abOV'e groundenelosures eontaining expose<1l1vo parts 
above 750 volts. Such, ""a%'%'lirlg signs shall also be in3taJ J ed, on 
an exterior sur£aeo of all such pad-mounted tr~£cr.rner· compart
ments and other above ground enclosures. Such signs. :sh:lll' be ' 
clearly. visiJ)le to a person 1.n p0:l1ticn to open rmy,' such-a:<X~S3 
d.oor.. other opening" or barrier. 

35.4 Manhole Covers (See:Rule32.7) 
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III - REQUIREMENTS FOR SUPPLY SYSTEMS 

36. GROUNDS lu'lD:NEUTRAIS 

,36.1 Definitions (See .Fa.Ue21.S) 

.36.2' Ma:1ntenance and Inspect1on' (see Rule$ 12.2 .aild 17.2) 

.36.~ Neutral Conductors 

A. MA.TERIAL' 

Neutral conductors sh:U.l be 0'£ copper or other corrosion
resistant material i£ 'bare~ and. may 'be ot: D.l'Wl'linum or, 
othermater1aJ. it suitably protected from corrosion. 

B. SIZE' 

NeutrCll conductors shall be or the . s1ze req\lired. to , carry 
the est:1mated. current- to which they may .be subjected. A:1J 
a. minimum they shall have a. cross sectional area. of 'approx:i
ma.tel\v So per cent or more of the are.g, of the largest. 
related. phase conductor, it of the same mater::S..aJ:. It the 
neutral conduct.or i:s. ot material ha~ di!!orent. con
ductivity from. the phase conductors.,' ~eh SO per cent 
requ:trenent shall 'be adjusted upwards or downward.s,nversely 
~. the ratio ot the cond:uct.1vitie:s of each ma:teriaJ.. In 
no C&$C shall neutral conductors 'be :mlSller than, the . 
equivalent ot No.6 AWG Copper. 

;36.4 GroUlld,' or Earth. as a· Conductor 

The groundjng ot the neutral or a::t!',f other cond.uctor in. direct 
current supply systems or in single phase or polj'p~' supply 
system:J is, permitted.. tor the purposes ot stabilization and 
protection, and not. tor normal use.a.s a return. or. circuit 
conductor except·· as portions of cireui~ used in a.pp~: 
impressed ,current, ca.thodic ·protection. .:, 

.36.S Gr~a.nd BO~o! ~onductors and t.qui~t, . ' 
A ... GENERAL· ' 

Supp~ conductors and equipment. of the tollo-.dng type~ 
shall be bonded in m3l'Jholesalld at other loeat1<:ns 
where conduetors. and. e~pment. are a.eeC3sible· and in 
prox:1%d ty to, one another ... and shall be grotmded.· in 
accordance with Rule .36.SC:.· . 
(l) Transformer Windings: Transformer windings not 
exceeding. 2$0 volts (except those used exclus1v~£or 
energizing street lighti:J.g 'c1reu1 t:; and thoseuse4' 
exclus1v~ torenergiz:iJlg signal 3rld .tra.ck eireu1t3.) 
shall be effeet.ively grounded a.t thepo1nts-' :.peeitied' 
in the ,following:' . . . 

(a.) SinglePba.se Systems:: ' 
2-'Wire 120 volt.: . one 'C~ctor. 
2-w1:re 240 volt:; . intermediate. point. or~, it not 

. ' " ',. " available, One conduetor~ 
3-w:Lre 120/240' voli;:mid point~ ,: .. '"" 
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36.$A General - cent TO. . 

(b) Two Pha:se Systems: 
3-w1re ,240, volt: , point common to both 'Wind~ngs. ' 
4-W1re 1.20/240, volt.: mid point on one pha3e. 

4-wire 2l£0 volt ) I micl point.s o!both,~ings 
5-wire 120/2hO'volt)· ccmneeted. together. 

(e) Throe Phase Systems:' . ' 
3-wire Delta. '120 or 2UOvol't: mid .poiJ:lt ot one winding 

t:1r, 1!no'tavailable:" & 
po:i.J1teommcm: to· two ~gs. 

3-wire aM 4-wire Star l2O~ 
20S.,240"or 120/20& volt,. 
and 3-ldre T, or Seott240 volt: pomt"eommon toall'WirJ.d:ings 

or,it not· available, one 
conduetor. '. , '. 

(2) Supply' C:ircui ts 0-7$0 Volt:;: Neutra.16ocductcrs o£: 
0-7$0 volt supply ci:rC'u:s':ts. 

(,3.) , Supply,CireW.ts.Moret1:lan 7$0 Volts: Neutral conductor:s 
of supply circuits of more than 750 volts. 

(4) Metal Sheaths." Shields and PiPes: Met.a.lsheaths alld. 
shields ¢£ S'Q.pp~eables and lI1etaJ. pipes. and c::~ ts' 
enclosing supply cables~. excep1; as, provided byRul.e 36.SB. 
($) Metal.· Cases •. Suppl:y' Equipmcn1;: Metal, C33es or trans
formers, . sw:i. tches, and other .supp~ equipnent.. 

(6) Above-Ciround Metal Enclosures: Above-'grouncl.metal· 
(lllelosut'()s· :1n 'Which supply conductors are' ~ted.-

. :1 

(7)~&htmllg Arrestorso j 
B. D:CEPTION 

Metal' sbeaths .~ shields, ot eables. and pipes ot pipe-type 
cabl~ my be sectionalized,tJJlIj/or not bonded to,. other 
grounded equipment and. conductors in C::OMMonly accessible 
locat.ions as requ:Lred by Rule .36.5A., in. order to mitigate 
corro3ion. or to limit-induced. cireuJ.a.ting C'UlTents;provided· 
1'..llat each run of such: shea:th" shield, or pipe i,s.ef'fect.1vely 
grounded and the induced volt.a.ge 'thereon. does. not:. excOOti 2$ 
volts. to ground.,. U%ld~_ nomal operating condi t1ons. ' 

C. GROUNDING METHODS .. . . 

Condu~: and: equipment required ~ Rule 36.SA'.to,be ~ounded 
shall be' e1"tectively grounded by 'one,or more'or,"tbe toll~ 
methods,: " - . . '. 
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36.$c Grounding Methods. - cont.'d 

(1) B\lrial in Earth: B.a.re neutral conductors ~ metall1e 
cable shea.ths, al'ld. ,shieldz ~ metal pipes and met.a.l conduits 
may be grounded by 'bu.ryi:o.c them. dire¢tly in the e.arth. 

(2:) Grounding Electrodes: Conductors and. eqaipment my 
bo gro'lnded by eonnect;\.ons a.t one or more loe.a:t10XlS, to: 
driven ground rods. orothor ::.u1t:Lble groundjng electrodes. 

(3) Bond:i:og: Conductors and equipment 'JIIAy be grO\md.ed by 
'bondi:c.g a.t one or more locat.ions to cocductorsor, eq,uipment 
gl"O'Jllded1n a.ccordance 'to.'1:th :Ru:I.e 36.SC(::t) or Rule 36 • .$C(Z). 

D. GROONDING AND,:BONDING CO~"DO'Cl'ORS 

(1) Ma:ter1al: Conductorsuse4 to: b~ and ~g 
conneetioMshall' 'be' of copper or other corro~ion, rcs13tant 
mator1lll" or shall be suitably protected: agaj,nst, corrosion., 

(2) C¢nduet1v:1.ty! CCncbletor:s Used; for bond1ng ancl~ 
connect.ions shall. have .su!t1cient. eonduet1v:1.ty to-:;earry'the 
taul t CUX'X'ents that m:r:r be i.''Ilpo:Jed upon them by the , 
D.S3oei.a.ted,~tem" 'and in no ease los:f t.h,.;n the eonciUetivity 
equivalent of No.6, Awe Copper.' 'I 

, j 

(3) Method of Att.a.ebment.: Ci:t"ounM,.,g , a.."ldbonding: eQllduetors 
5hall 'b0 attached by me=s .ot suitable lugs~ prc3$tll"~ 
eo:cncctors~ clamps" welds". or other su:ttable,mea.n:J.., : ,Clamps, 
shall not 'be used' tor, d.1l"eet a.ttaehmcnt'tolead s~ths ' 
ot ,cables..' , ' ' 
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SEC1:ION IV 

REQO'IP.EMENTS FOR COHMO'NICKllON S'!SXEMS 

40. GENERAL, 

hJ.. 

The !ollowing rules cover eonstruction r~en'e3 for cotJUmlZlication 
.systems. These are supplemented: in certain ea3CS by rules ~ other, 
seetiens. 

~O~l Construction Methods 

COIm'ItUl'Jiea.t.icn syste'll.5 £er public \We constructed'Wlder these rules 
InAY eons13t ot:~ 'but shall. not 'be l:S.mit.ed. to" Oireet~ buried 
ea.bles a:o.d conduetors", cables ~dconciuct<>r:J :1:cstalled. 1ncondu:1.t, . 
~oles and. har..cholos" tunnels" or' a. canbina.t:1.on ,ot theso elements. 
Open trenching" tunnel1ng" bOring"jacld.ng and. plowing" either 
sixlgly or ~ combillation" arc among the recognized mothod:J ot 
1'c.s't:lllat1onot: eozmmm1ea.tion :J1stem:. Torm1na.ting md., access 
po1n.~ ,for llncs and scrviecsmay ,'be' above ',or 'belO'W"gr~.. ) 

DUCT SISmz 

ltl .. l Ile1'irdt1cn(See ,Rule, 21.0) 

1.LJ..2 Ma.:tn_ce~' Inspe6t1on (Soo Rules l2'.2 and 17 .2) , 

1.LJ..3 Comit::"UctiOXl. 

Duct '$ystems~ be constructed, 'With a4equa.te prov1s1on for 
safety or, workmen~ sa.tety of the gcneralpublj,c andt.he l'reserva.-
t10n ot property. ' 

ll.l. Clearances and Depths 

The clearance between duct system3 of communication ,l±o.es for 
pubJic uSe and other ''Il%lderground structures independently 
i:c.s'talled: shall, be as great as· pract1eable. '!'he distance between 
the,top cover1ng ~these lines and the 3Url'a.ee under wM.ch they 
.are eOll.5~eted shall 'b~ sufficient to protect ,the~tem>t.rom 
1njtzr.r 'by tr~ic. . 

A. FROM FOREIGN so:eS'J:RO'C'.rtJRZS. (Exeept Sui'P~Sy3'teli.s) 

(1) Independently JAstalled: Ducts ea.r.ryirlg eQllll11\Ulica.ticn 
cnbles alld eonductors for-public usc? when ~nden~ 
il:sta.lled, shaLl, be' separated whero ~aet.ieable'!:z:ocm' gas" ' 
water; oil, or, oth~ ·pipe systcm.s" by aclearanee or' at.lea.st 
12 iuelles, when paralleling tmd by at. lea.s~ 6 :inches when ' 
crossing. " , " ' . 

(2) ConcUrrent:y~t.alled:' Ducts ~ cOlll:lltmiea:t1on 
cables 'and. conductors tor, public use" when e02lC'll%Ten~· , 
illstalledwith gas, 'water, oil" etr otb.er'foreign:,S'CJ)~e~s 
may be . installed with. less separat.:1.on' tllan." requ1red.'.by Iblle 
U.l!A(l) 'b'-J mu.t~ agreement. of the p.arties:involved~·' .,' , 

',1 ',_ • '.. t ' ';"";"." I ... :' • 
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IV - REQUIR:OO::NTS FOR COMMUNICATION' SYSTEMS· 

41.4 Clearllnees and Dopt.h3 - eont'd 

B. FROM S'C1PPU SYSTEMS 

(1) 'Ic.depondently Installed: Duets earry1ng eom:nunie.ation 
cables a.r.d conductors for ,pg.blie USO~ when :illdcpendently 
:1.nst.a.llcd,. sballbe separatec:lwhere praetiea.'blc,!rom supply 
duet. sys~ and 'b1Jr1ed' cables or eonduet.ors ,,'by. not· ~ss 
than :3 inches of eoncrete, 4 inches ot, br1ek:ma:lomy,or 
l2' inches or earth., ,," 

(2) Coneurrentl\r Inst.a.llod: Ducts c~ e~cation 
ea.'bles and condUctors 'lor publie use~ when' concurrently. 
installcdtdth supply duct. systems, olnd'td..th.mutual,agreemcnt 
ot the parties- involved, may,be installed 'With.. 1e33· separa
tionthan required in Rulo U.;2JB(l) provided 'that :tho duets, 
or 'both systems arc composecl ot rigid material;., 

Where the ducts: 01' either system ~ not ot rigid material" 
ortl:l.e supply ea.blesor eonductors arc bmed,:the ,~epa.ra-' 
tio:c.s o!Ru1e ll.lJB(l) apply. .In lieuotthisrequirement~ 
the prorlsions ot Rule 43:.3B:(1) tor random.,'separationrnz:;", 
be applied. :." , " . , 

c. DEPTHS " I· 

DuctS· earry1ng cw.mu:cieation ~bies.and eonductors£or public 
U~ sha.ll be constru.eted at. a depth to- provide:c.ot less tb.a.n 
18 inches ot ccrver, 'below 'tho, ~ce '\md~, which they are, 
located, except· as otl:l.erw1.se provided in these rules. 
(1) Ra:ilroad.s:' The top ot e~ea.t1on· System.' duct. ' : 
st.ruc'blres 3hal.l 'be loea.t.ed at. a. deptho~ not ~SS' t.l:l.an., 
30 inches-, in the ease otstrect. railrOads" 4lnci not less 
t~ 42 inches ~ :in the e;.:;e of other railroads', below, 
the 'base ot the lowest rall. ,,',', 

'Where these depths are impra.eti.cal or !orotherrea.sons., 
they' may be redueed 'by %I1Utual agreement between' the part1es 
concerned. In no' ca.se" howover, ~hall the' top. or' ,the, du~ 
prote~~on 'exteDd higher than the bottcm. 0'£ theba.llast 
section wbicb. ~ subjoct to 'W'orldng or clean:1%lg .. 

Where phy~ica1 condit1o~ will pem:lt" and su:1.ta.ble 
ma:tor1als are used and tJ'le parties a.gree, a. m.ax:imum. of . 
two ducts may be installed, 'beneath ra.ilroadtrack3 -.d.thout 
any tom of pro't(!ctior:. at .a. m:i:li.nrum. depth ot 18.:inclles 
'below the base ot the lowest rail \mless' the :worked 
ba' J a.st section o~ the roold'bed exceeds 18-'1nChes, in 
wbich ease thed.ucts sbill'bel:ddbelow the b.allast. 
section. . 

(2) Thoroughfares: CO%IlZl'lUlUcation duet- systems in:' . 
thoroughtares. may be wtallod ~"ith not less tb.3n l8 
inches, ?'! cover. taJhere it.. is not. practicable to- obtain 
such cover .:it. m,ay be reduced provided tho euct.:ma:~ 
itselt,or .n.dd1tiOnal top protect1on :1J:lztalled,ha.$' , 
su£i'i:eient ~:trength to protect the :JYStem !rcrn.inj'lll7:,by 
traf.f'1c., \f, ': ,. ",:V' 
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'IV ',~, REQUIREMENTS FOR, COMNtmICWONS'!STEMS, 

4l~C Depths -' 'cont f d' 

(3) Sidcw~ and. Parkway kreas: Con:munication duct·:systems 
located.: in ~idewalk area.? mJJ:'J' be wtalled irnmedia:,4 under, 
or included in the 3idewalk material as an integra2 part or 
-the construction. Systems, loca.ted in parkw'ay areas "hall be 
installed, with not less tl'l.ln 12 inches of top,c(JVer ,u:cless 
ad~'te top, protection' ,in' add.ition to the duct' material' it3e~ 
is provided.. . ,', ' , 

(l.L) 'Pri~a~ Property: Com1'1\'lnication'dUet .system.son priv~te 
property shall be installed to provide not less: ~ 12, :inches 
or topeover. " 
(S) Open DitChos" Bridges,. T.re~tle3, Viaducts and Sim11 ar 
Structure$:' Comrmmicat1onduct system3, when supported' by 
brid.gcs,. trestles, viaducts, <:Jr s~ structures,' shall be 
enclosed. in. the struetu.re (8' otherwise protected. !:ran 
meeharliw dalnage 1£ the duct material itself'dOesnQt. 
ixlherently, prov1de such protection. !he deSign and. interv.?l 
ot supports shall be such as to su::t.a.i.n" with a suitable 
margin or Sa£ety1 the ~ loadtO~'Wh1eh the supports, 'Will 
be "subject.ed. Whore necessary, prQVi.,ion shall ,be, made tor 
expansion, e<mtra.ction or other movement or the duet system, 

, I 

or the bridge or other s.:tpportin& strl.letu%:e., . 
D. MA.n:~.AINING CLEARANCES Ao'"ID D~. 

(1) /my per~on or agency performing ~ace or subsurface 
eonstruction in the viCinity of e~ca.tion duct ~'tem8, 
is enj o:ined to maint.a.m the m:tmmu:m elearancesfro:A,' .ancl 
the depths or, oxi:;t~ sys'tem$ asreqll1red 'by these ·J."Ules. 

(2') Ii: ,lninirm,m. elea.ranee~ a%ld depths cannot be'mainta.ined., 
then . the person or "'-geney ca.using change~: is enjoined to 
not1.1'y tbeO'Nner or the ~ductsystem. 

(3) U:cder tho provisiOlUi o! cis rule a previ~~,' wtalle<:l 
sys~ MY. be maj,ntainod nth less than the top caver required 
by other .nppl:ieablc NOS or tbj,s',seetion protidec."thO <1uet 
mater1al. itself or add1tional top, protection iJ2.stalled .bas 
sufficient strength to protect : the . system.1'rom :1:cjury by 
traffic." , 

'. ' , ' , . 

Risers .and Other Above ,Grade TermiXlatiO%l3: , , ' 

A. POlES 

Risers or commurdea.t1on duct lines on poles shall be installed 
in accordance with Ge:lera.lOrder Nc>. 9S o£ this Co1l'Irn1zs1on. 

B. OTHER' ABOVE GP.A:OE" '!ERXtNATIONS 

Commimiea.t10nduet $YStems m::J.Y 'ter.ni%lato above' ex-ade on or·:in , 
buildings~ in ,housings de~igc.ed tor the purpose, 'in,pedes~, 
or otherterm1nal; £aeil:i.t1oso: 

.,. 
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IV - REQUIREMENTS, ,FOR COMMUNICAXION SIS'.tEMS 

U.5 .R:1.sers and Other Ab~e Grade Termina.tions - cont r d. 

C. CJ:.EAlU..~CES FROMRAII.ROAD TRACKS 

Clearances of above g:t"aund terrl'11na:tione and .!.acil:1. ties 
~~nt to railroad. tracks shall ~ in accOrdance witb. 
the provisions 01: Oener-u.. Order:: No~. 26-D and. ll8 of 
thi$Conlmission. (See Appendix C" Fig. 1) , 

4l.6 Sealing Se1"'Vi.c:e Laterals 
, . , 

La.tel"al ducts. tor services, to-. bu:iJd:ings", through Which gaD or 
water may' enter 'b1ljJd~ngs,,3h.3ll ~. plugged or'se.aJ.ed.. 

42. MANHOLES AND HANDHOLES, 
.' " 

'rho provisioJ!l3.' in thi:s, rule relating to ~oles shall ,wc>be 
applicable to· va'alw and. trenches (permanent cable trenches). 

42.1 De.f:i:l:Ltiolls (See Rules 2l. 7". 22.4~ 23-$ and. 23.6) 
la.2 Mam~ • and: Inspecti01l' (See Rules 12.2.a.nd' 17.2). 
la'.) Materl.aJ.s and. Strength .. 

The :naterials,. design and construction of:. maxmoles 7' handholes" 
@d.' other underground boxes shall be 3Ueh as to· ,provide 
3U£f'1e1entstrength ,to susta.1n" ~'th. a. su~:ta:blemarg:1n ot 
safety" the loads ~ch may reasonably be' :Unposed' on them. 
Malmole" and. handholes in street area.:r.which ue $Object ,to 
vehicula.rtrafi'ic shall be c~tructed to- wi:thst.and.H-2o.-4U 
highway load.ing as. designated by the Juneriean Association:ot. 
State Highway ot!1d..als. Floors of mm:lholes. shall.meet',the' 
requirements '. of P\1bhc Utilities' Code" Sec. 8054.. (Also: ~ 
Appen<tixB:".Fig. 9), '. '. , , ' , .. , , . 

42.4 Size and' shape 
Ma:lholes shall ~ e~trueted to provicle suf'.f'ic1ent ,working" 
space so· that: the cables. and ect1.lipment. therej,n. can. be' properly 
and'safely inst.alled." supported". operated.and,· ma.inta.ined.~ 

. " " 

Marlholes' sMll.not· be eonstructed with .sm.aller, dim~O!lS 
than those required. by PtblicUtilities Code" Sec. 8OSl. 
(.Also see .Appendix :8" Fig. 9) 

., 

Handholes"shall be, or sut!ieient ,size to 'hoase:;.ateJ:y, the 
requirGctca'ble:>:"." splicos,,,. eonnectors and.. as3oei&ted appara.tus. 
Cable:s 3bBll bearrange<1 so tha.tthey ea.:c;. be . safeJ:y.: ins'talled 
arld ma.1ntained •. , " , , , , . ' 

, . 
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IV - REQUIREMENTS' FOR. COMr1UN!CAlION SYSTEl"JS, " 

42.s Openings 

No manhole a.eee3~ opening :Jhall be leS3 than 26 inehCG in 41ameter 
it circular, in shape or 26 inch03 'by 24 inches 1: rectal'lgularin 
:lhape.. sate 4Cee:ls,'~ ~ provided,trom. the opening,1» the 
ncor: or othor worldllg :Nr.f'aee. ,(See AppendixB"F.1g. 9) 

42.6 Dra1:oa.ge' 

Wher$ dra.inage or :m..azmoles is into sewers,7s'U:S.t.a:b1e,t.raps.:shall 
be provided',toprevent' entranee, or seWergas:tnto maxib.ole3'; , 

, I', 

Covers ", 

M:mholes and handholes~ while not. b()illg worked in Shall, be 
seeureJy closed· by coverso.f'suf!ieient st.rengtb.to' sustain such 
low: as ',m.ayreasonablybe imposed upon: them" .l1ld, arra.ngcment 
shal:L,be $Uehthat.,Q. tool 'orappli::.nco, shallbo.,requj.red'o'j;'or' 
their opening and cover removal. (Also See:Rule17 .8-:a%ld,: ' 
Append1x 13" ,Fig. 9). , " 

,.,. :,' 

42.8 Location< i: 

Manhole locat1ons shall be such th.a.t the openirlg. w.Ui' provide 
safe aceess and" where praetie.able" sh.all be ':JO loca.ted'that, 
future m.a.1ntenanee work w:Ul cause :mini.:m:m interl'cre.nee 'With 
the nomal now or vehiC'Clar tra.t:t:ic. 

In no c4ee~ the nearest edge of ~e: opening .at·: tb.e 'sur!'a.ce' 
be 1e~s, than 3 .f'eet..f'rom any railo.f'any railroad or streetcar 
tra.ck (~so soo Rule 4l-SC, .and Appendix :5" Fig. 9). 
Th,i:;, rule does not a.pply where sa.t1s.f'aetory'prOo! 'is submitted 
to the Comm:I..ssion tha.t, it is il!lp;r:act1c:a.bleor physically , 
imp<)s.s:1l:>le1:.O, eompJy with'tb.is rule 'Within·the spaeeorloea.tion 
s(> designated., by proper author1tie~. 

42.9 Foreign, Pipes 
, , , 

Foreign' p1peswhieb. create ,musaa.l haZ3%'d .shall bccxcluded ~ 
passing. through ~ole:s if pr.o.etiea.blo; i!llot, practicable 1 

they :sM.ll be ,guarded. (Al:3o:'See Rule 17.6 and AppendixB~ 
Fig. ~) , , 

42.10 ExplosionProteetion 
Due care:shall' be:' taken to. detect, . .lnd disperse 'explosive .and. ' 
nox1ous g~es'be!ore ,workmen enter a m.a.nholG'.' 

. . " . 

43. BURIED CABLES .AND. CONDUCTORS· 

43.1 Definit.1ons(SeeJ~u.le3'20.2A a;nd'20.6) 

43.2 Majnt«'ulnee andInsp<~eti01l (See 'Rule;', 12.2 atld 17.2) 
, I 

i, 
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IV - REQtrIRE!€NTS FOR CO'1'~1CNIC~ION SYSTEMS 

43 .. ,3 Clearances. and Depths 

Bur.tcd communiea.tion cables :md conductors for public use' shall 
be subject to thes.al'IlO clearance .and depthrequiremcnts as 
3PCci!ied .1:or duet systems m Mes lU..llA .. la.he andlU...hD.. In 
a.dd1tion, separations.rrom supply system, duet:; and ,buried 
ea.bles ~ conductors sh3ll bo as .rollews: ' 
A. INDEmlDENl'LY INSTALtED 

Buried eornmu.tlicat10n cables and. eonductor3., when :iMe
pendently. wtalled.,. 'shall be separa.ted ,where practicable 
from supply system. duets and. buried cables cr conductors 
by not less than .3 inches o£ concreto ~ 4 inches, otbriek· 
xnasomy.. or 12' inches o! earth.· . 

B.. CONCTJF.REN'XLY INSTAJ'.,LED 

Buried eommu:01ea.tion cables :me . conductors 1 when cO%).
eurren~ illstallod ... ~ with.mutual a.greement- 01: the 
parties· i:lvolved.. ma::/, ha,'vo ::~a.tio%l$ .t'rcm .. supply- system 
duets and 'buried. ea.'bles or conductors less than those 
specified. :t:l Rale 4;3.,3A. a.z1:ollows: 

(1) R.9.nd.om. 'Separa.tion !rom B\'1%"ied. Sul'P~ cables~ and:, 
Cond.uctors 01: Not- ()ver 300 Volts to Ground: No' physical 
separation of :NPP~ andeamnu:ciea.tion sy'S~,; 13 roquired 
when the supply drcuit inelud.es an ot1'cet1voly grO\mded. 
neutral conductor :mel the ~'W12. voltage to ground or 
the circuit doe3 not exceed ,300 volts provided.>tha:t.,aJJ, 
grounded. conduetors',1 sheaths.,. or shields. of'each: system: 
$.~ a.t connecting ortemina:t.ing polnts arc' 'b¢nded· 
and. such b02:l.Ci$ otthe two· ~stems are interconnected· 
wherever pra.e-t.ieable. (See Appene.ix 13'", ng. s). . 

ls3.h Risers arid Other Above .~3.de- T O'r.c::t:QQ"~O= 
R1ser~. and: other above grade terndnations ·o!buried ·eomrr.utliea
tionlines shall comply with. the s~ requ1rements as: 3PCCi1'ied 
tor duct lines in Rule U.S· of' these rules. . (See AP~C .. 
Fie- l)·· ,.. ;" 

L4. CoND'O'CTOaS OFDIF':Em:NT·· SYSTEMS ' 

44.1 Separationot Supp~.a:cd ComrtrlJ%lieation Systems 

Comm'lmieat:ton·. eable:sand conductors tor public ~e shall not 
occupy .the :zame duct." ·lIWlhole .. ~ole~. or 'other'Wld.ergr¢1md 
spl1d.Xlg' chamber .'ldth supply ea.bles· or conductors unless 
separated !rom. the supply eables or conduc-tor~ by a part1t:ton 
c~truetedot 'brick .. conercte-~ tile or other :ru1t3ble material. 
When .sucll.a partition is instaJ.led." $epara:tc a.cccs:s to-ea.ch 
eanpartment shall be prOVided by means or di'V'1ded covers or 
equivalent eonstruetion. (Sec Appendix B" Fig. 9' and ,10) , 

lhis rule does' not- apply to utility tunneJ.:;"srir:tways,or 
permanent- cable trenches, prcvided that :;u:yply cables ,and 
CO%lcNctors- 01: ever 7$0 V'olts 1J:l"e. oi ther ene1osed.,.. gua.rded.~ 
installed. in grounded, metallic conduit" or have. continuOus 
grOU%lded. metallic sheath.. GrOWlded metallic ,~le shea.tll8 
of the supp~ and canrm.mication systems Deed not: be. bonded. 
The cables and ·.conductors.·ot the supply and. communicatiOn· 
systems mu.stbe,separa.tely supported., .', '" " 
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IV - REQUIREIo1ENTSFORC~1U!~ICA.TION' SYSn;xtIS'· 

4J.L.2 Special ' Cases 

Tho' provisions o! Rule 1.:.4.1 do not :applyin th03e ~e3 where 
cables <:Jr conductors o! ei'ther supply' or cO'rllXmmieation sys'te1n3 
enter the other $,13tem t s ~dergr0un4 structure ,for the purpose 
o! providing'. service ,or ,:interconneeting co:mmmication :.fa.e1l1ties .. 

4S. PRIVATECOMt1UNICATION ,CIRCUITS, ' 

4>.1 Def11Ut.1on' (See, Rule',20.ua ) .' 
4S.2' Mainten:inee and .. , Inspeeti~ (See Rules 12.2 alld. 17'~2}' ' 
45.,3' SupplyI>rl.vate communication cables and. Conductor~ , 

P_DEnHS 

Duets,", eable:s, anh' conductors o! private eommuniea.tion systems 
~e, :subject. to, ,the same depth requirements uth03eo! public 
communication ,,' sysU:r.s,. ' 

B. OCCUPANCY WITH ?OB:tIC,COr~CA1'ION SYSm1S 

Privateecmmunicat101'l ea'bles and conductors owned and opera.ted 
by suppq utilities shall not ocr.:u:py the same duct~ 'but ;n,a:y 
ente~ the same manhole or other 'U%ld.ergx-ound. spheing chamber 
which is occupicc1 ,'by a cOlllm\lll1ca.ti,on :system. for publ1c ~e 
tor the purpose, o! interconneetion. ~ 

C. OCCUP ANCI' WITH SUPPLY,' SYSTEMS· 

Private ecmm1miea.tion cables ,md' cODducton, owne4 and. operated 
'by :supply,utilities ~ oecupy the same ,duet or duct cyste:ls 
and, other \UldergrO'Ulld" struct'Ul'ElS of :upply systems. ' 

4S.4 other private CommuDiea.tion"Ca.Oles and, Cond.uctor~ 

Private commanication cables andconductors~ other ~ those 
treated 'in Rule 1.6'.3 ma.y" ' wi thperm,1ssion o! the structure owner" 
occupy the,' same duct., systems and manholes or other" 1lnd.orground 
struct-ures with 'communication systems, !or pu'blic' USC'' prcv:id.ec1 
that they .eomp~ nth,an these rulesa.pplyingto,~ecmzrrarU.ca.tion 
systems tor public: use. " ,"', ,,' " 

46. POLICE"FI.RE'-JJ..t.m.~ AND TRAFFIC" CONl'ROL'CIRCUI'lS 

46.1 De:f'inition (~:Ruie 22.6) , 

~6.2 Ma.iD.ten.an~e and Ins~etion! (See Rules 12.2 and l7.2) , 

46.,3 Occupancy 'With Public Corrmnmiea.tion Systems 

POlice" .tiro alarm" and tratfic, c,O%ltro1 circ'u:tt3 WlYI with per_ 
miss10n o! the structure owner.,) occupy the SQl'11e duet systems 
and. man.'loles' w1'thpublic' comm:u:oication 3YstemsprO'Vided' tbat., 
i~~ ~~~th' all these rules applying:,to. public commutJica-
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IV - ~"'.rS FOR COMMtmICA'l'ION SI~ 

46.4 Occupancy with Supply' Systems 

POlice, fire alarm and. tra.£fie control circuits '1:f1:KY', 'With per
mi3s1on ~t the' structure owner., occupy \l%lderground "truetures 
or :5Upp~ ,.sys~. C1rcui ts so '!n.s'talled shall no~ enter 
'Wlderground struetures o~ publ:tec:~ca.t1on systems except 
tor the ~se ot, authonzed 1nterconneetion 01:: commcnieation 
f'acil1t1e3. " . '. 
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APPENDIX " ... 

GROUNDING OF TffftNSFOR!1ER WINDJNGS 
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'these diagra:ms illu::tra:te the req~cment3 0'£ certain rules . 
and are to be used as a gu,icle ollly for tho a!,pliea.tion of 3Uch rules. 
Under no conditions shall these diagrams b,e given, precedence ever the 
rules as 'Written. . . .' .' ,'., , 

Figure No. 

1 

2 

Title Pa~e -
T-.rpical Cle.u-cmces, For ~ove Ground Electrical, 
Tormi:la.tions Constructed 'Adjacent to Rallroad 
Tr~' ,- 66 

-xy,ica1 Inst:l.lla.tiOtl:: o! Maxlhole Cover:; .Adj3Cont 
to Railroad Tracics ' " 67 
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. APPENDIX "C" 

TYPICAL CLEARANCES FOR ABOVE GROUND ELECTRICAL 

TERMINATIONS CONSTRUCTED ADJACENT TO RAILROAD TRACKS 

(i) 

o 
o 
o 

RUL.E$ . 31.5 e a 0, 33.50, 41.5C ANO 43.4 

f 34· WIRts ovtR 20.000 VOLTS 

• 

10 · . 
I 

. ~ zs· WIR!!:$ 150 - 20,000 VOLTS 

• 

1 u· WIRt:~ 0- 150 VOLTS 

• 
•• , OUTLET aoxa G) 

1I0TfS 

OVERHEAD WIRf CLEARANCE$ 'HAI.'- COII'ORM TO COIIIMI$$IOII'S GfNfRAL OROU "0. t$ 011 
UUOMI!:NTS THtREO'. 

ALL SlOt CLEARAIICE 'orIllEII$IONS ARE 'OR TUGENTTRACIC. IN .£tIERAL 'fOE <:L£A"',,<:£ 
FOR CURVE TRACK TO aE I~· O· GRUTER TMAN T"AT VOR TAIIGt"T TRACK. , 

MAY If RECESS[D, Ino AND fI..U," Wll" 'ACE 0' 'l.."l'O.IIIOT[II$IO' 01 MAY It 
~LAeED OIl'LAnORM WALL I' DOfS IIOT 'ttOol(CT8£YO.o O:T[""OI. 

NO PART 0' 'N5TAI.LATIOII$ III"Y 8E LESS THoU OEP,CTtO CLUR" .. et· "T,' tlTMt. ,unO.1Il1 
OR OTHER STRueTUR!!:S. 

FIG. J. 

66 
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APPENDIX ·C~ . ". 

TYPICAL .INSTALLATIONS ADJACENT TO ~AILROAD TRACKS 

MANHOLES SEE RUL.ES 31.50., 32.8, 4LSC, AND 42.8 

BELOW RAIL SEE RULES 3tACQ), 33AB, 41.4CU) 

tf 
~tN 'TRACkS ONL.Y I o BETWEEN TRACKS O"L.!,. 

Nr;AIIt£ST EOGE 0'-
I 

I 
AhNy.::r

OL
£ 

N .. t1 Ie.- 6'''~ 
MIN 

J 
. CAILEOROUCT L.HESJ 

NOTES: 

(1) 

(4) 

NO SCALE 

Nearest. edge of ma:aho1e shall 'be not less than 3 ft. from. nearest. rail. 
'When practicable, .this distance should 'be inerea.sed to 6 ft. 

It necessary to locate matlhole eovers less than 6 ft. from 'the ~, 
they' shall be not lover than top ot tie nor higher than top or rail 
and. v~ sur!&<:e shall. 'be !lush V1th top ot cover and extended to 
top of ties or raU at a slope not 1n excess ofl. in. vertical to 8 ill. 
hOrizontal. 1n all directions of approach. 

Rules 3l .. 4cl/ 33.4:8. and 4l..4CJ. .pexm1tmodU'1eat1on for spee1al.c1rC\1lll-· 
stancea'by pemi.ss1on of .Ra1l.raod •.. May be reduced to 30 in. ,'ror ,street 
raUroade. ," . . . . 

. FIG •. 2 

67 



EXCERPTS FROr.r PUBLIC U'l'ItITIES CODE 

State ot Ca.li!omia., 

Statutes ot 1951 

Chapter No. 764 
PUBtIC~TILIT.IES,CODE 

Division 4 
:1' 

CHAPTER'S 

.Article 1 

, .e 
68 

8001. Unless the particular prO"dzions, or the eontextotherwi:;e requires" 
tho de1'i:oitions and goneral provisions contained in this artiele shall 
govern the eonstruction ot this clla~r .. 

8002. UPerson" ineludes :my, eom::1ission", otfieer" agent" or em1'101OO or 
this State", or of a.rJy' county" city"d.ty and cOWlty:, or other polit.:tC3l 
:robdiv1sion thoreof'" zd 'a..-" othor person" !i:rm,," ~. corpora.tion. , 

. ~. . 

8003,. " "Si~ 'Wires" 0%-,' ca.bles" ,inelude telephone" teleSra.pb.~ .and other I 

"ignal 'Wiro~.. ' ' ',; 

.Artiele 3 

80,,1. No porsons :shall b'Jild or rebuild ;my ~ubw<l.Y" ~oio" ~or1 or 
~crgro'Und room used or to be used' to, contain, ellc.l.SO" cover" or conduct 
arq 'Wire" cable, or appli:mco" to ecmduct., or h3:l~e clectricity" 'UlUess ' 
such subway, manhole" eholmbor" ,or 'lmderground room. ho.s an insidclllO.lSUre
ment., of' not less 'than .fO'lJr, .feot at the ~ pOints between t.ho 31<10 ' 
w.lllsthcreof'" and between the end walls thereof" and not, less tll.a.n five teet 
at all points between the floor zc:. the top. or 'coilinz'~creot,or i1: 
eircul:l.r in shape"at.least, four teet di.l."D.Ctcr,il'lSidc measurement omQ., not 
less than. five' :reet a.t all POintsoetwecn, the £loor and coilin~ theroof. 
This section does not apply to;;any SIleh subway, manhole" ehamber~ or " 
underground room, within wl'l1eh, it is not intended or re~cd ~t arq.' 
h'I.u'nQn boinC ~r£om ,work or labor, or 'be 'employed. This section" doos. not 
apply where satisf'.lCtoX'j" proot is subxnittedto the C~siont.ll".t. it 1$ 
impraet1ea.'blo or physiealJ..7 impos:;i'ble to canply w.tth' tb1slaw,nth:tn, tho 
space or location so desie;na,tcd.,by the proper municipal a.uthorities. ' 

, . , 

.! . ' 
80$2. No person shall 'build or :,rebtl11d1n a.."ly swway i ma.Dliole;· eham'ber: 
or und.ergrO\md, room 'US,cd or to 'be used :to contain~ enease;cov.er" or', ' 
conduct !'J:lJY wirc~ ea.ble" or appliance to co:ld.uct or handleeleetnd.ty,,' , 
:my opening to, CIltcr ~ which is less than 26,inehC$ i£c1rcu:La.r ,~'sb.ape,1 
or ,less tb:m 24 inches by 2,6,lnclles',clcar m~emc:lt.'ii';'r~,m'· 
sh.a.~. ," '"" , , ,~, ',,' ,'" ", ' 

'1:"-- .. ,~. ' " . 

;,",." . 

" 

r 
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80,3. ~ro person shaJ.l build or reouild in any subway., manhole, ehalnber 
or 'Wldcrground roomJ'~u.::cd or 'to, bo used to contai:l., OllColse" cever '" or 
conduct :my wire", cable". or app1i:ulco to conduct. or handle electr:i.city" 
~ ope:o.ingwhichis at the su.rface of the ground" within tho, distance 
of three feot at :my, point from. tho r:lil of w::r railw.a:j"or streetcar 
track. This section'i'does not. app"J:y whoro sa.tis1'actory. proo1',is.3ubmittod 
to' thc'C~siOn tha.t it. 13 impl'.lcti~lo or pby':;iC3lly ~poS$:1J:>le' to " 
comp~W"ith this "law inthespaee or location SO dosiz:o,a.tedby tl-ieproper 
IIIUIlicipa.J.: authorities. ' 

80,4.. No person shall build or rebt:.ild arr:; ~" l'Il.'mholo~ ~Qr., 
'l.mdergroundx-oO%!l" 'USed or ,to be used., to conta.1n" encase J' 'ccvcr '" or .conduct 
:my', wiroJ" ,cable", or. appliance to, conduct <:1r handle electricity 'W:IJ.es.s. the 
£loor.' of the sub'W:l.Y., l'Il.'ltlllole" ch.a:!rbor '" ~'Wldere;ro'Jlld,' room is, mde. of zto:o.e., 
concrete" brick" or othor simi1ar material, not subjecttQ. d.ecomposition.;" 
'!hi:i::oct.io:c. does not' apply to, :my. ~way" ~ole",cbamber~ ',or. -..mdergl"Clmd 
room 'Within which it ,is not intended or re~ccl "tll.:.t :my, ~ bcing.'per!orm 

, work or lAbor or' be exnployed.' , " ", '," " ',,'. " 

8OSS~1\!oper:>on shan build or rebuild or =inUlin any subway"ln3llholc" ' 
chamber".orundergl"01.Uldroom: 'USee., or, to bo' used" to· contain" encaSe, ,(lever., 
or conduct a:tJy wire" ea'ble", or appJ.i.onco to, cond:u.et or h:mcUoelectric:ity" 
'\lXlJ;ess such sub'W:lY'" l'I'.a:cllolc", chamber, or 'Wldcrground rocm is' kept a.t 'all 
tlmOS, in a sanitary eondition ~d i'reotrom stag%l3llt l-tater" seopage:.,. or ' 
otherdraillage~ or :.my oftensive l:la.t'ter d.a:leorous to·heaJ:th~ either by', 
sower cormect10n <:1r otho~c. ' 1b1s' section doos not apply: to: tmyStJ.way, 
maMole..,' chamber" or undergrOU%1d roem Wit."J.1n~tJhieh it is not.- intexlded. or 
required that any h'uman being portorm,work or:,labor", <1r be employed. 

80S6~., ''l'he.Collun1s::1on 1NJ.Y" inspeC1;all 'Work whiehis included in the prO: ' 
'Vi:sions of, this articlo., ..md.:n.ly:')mako such ::urther .aMitions".<1r' eb.3nee:;'" 
a.s theCommis~iori deems. neeczsarj for, tho purpOse ot SQ!ety' tQ; ClPloyee:s; 
and the general ~lie. '!he Commission shall' en£orcethe, prov1.:io:o.sot ' 
th.iz :lrticle~'" " , ' . " . " , 

:ft; ". ,,", ' 

80,7; Piq' viol:l.t:iono:r any provision or thisa..~ele is"C). ~or~.' 
, " , 


