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- Memo on Uti Ii ty Rearrangements 

1. Scope and Purpose of the, Rep_ort 

The purpose of this report is to relate how the substructure preliminary 

plans were developed, and what procedures and criteria were used for relo­

cating, supporting in place and maintaining during construction those 

storm drains, sanitary sewers and water mains, traffic signal, telephone, 

power, gas, etc. impacted by the subway construction. The Preliminary Plans 

developed during the Preliminary Engineering Phase of the Metro Rail Pro­

ject are based on a review of available documented information and are not 

the result of comprehensive site surveys of the specific locations. The 

objective of the uti 1 i ty rearrangeme_nt effort was to identify major relo­

cation requirements along the alignment and to specify feasible solutions, 

from which representative cost estimates could be developed. 

This report is separated into a number of sections, which are listed below: 

o Existing Uti 1 i ty Data 

o Procedure for i denti fyi ng and reso 1 vi ng potenti a 1 uti 1 i ty conflicts 

along the Metro Rail Project 

o Criteria for relocating gravity lines (sanitary sewers and storm 

drains) 

o Impact of major utility lines on station location and configuration 

o Preliminary Cost estimates for uti 1 i ty rearrangement 

o Summary and Recommendation 

The report also includes samples of drawings; utility rearrangements at 

three selected .stations (Appendix A); a.Ji st of agencies/owners of the 

utility lines located within the area of the proposed trainway structure 

(Appendix BJ; a matrix that identifies the agency personnel to be contacted 

in matters relating to utility rearrangement (Appendix C); and a list of 

applicable standard drawings (Appendix D). 
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2. Existing Uti I ity Data 

Existing utility data has been compiled from the substructure maps on file 

with the City of Los Angeles Central Files. This substructure data was 

suplemented when needed 1>1ith as built survey information obtained from-the 

owners. Minimal on-site verifications of utility locations have been done. 

The compiled data was transferred to standard size sheets, 22" x 34", which 

depict respective station footprints. The gravity line. rearrangements and 

other information and notes were added after evaluation of potential con­

flicts. 

3. Procedure for Identifying and Res6Jving __ Potential Utility Conflicts Along 

The Metro Rai I ProJect. 

Uti Ii ty rearrangement cost was one of several factors integral to the 

final align~nt decision. An interdisciplinary committ_e_e was formed chaired 

by the Southern California Rapid. Transit' District Metnc>" Rai 1 • Project· Per~ 

sonnel to ensure. that utility issues were identified and given proper con­

sideration. Participants included the City of Los Angeles - Bureau of 

Engineering, Los Angeles-County Engineers, Los Angeles County Flood Control 

District, Ways and Structures Consultant, and Stations Co_nsultant. The Los 

Angeles City also served as the point of contact for other affected util.i­

ties. Existing substructure maps were the primary data source for comparing 

proposed horizontal and vertical subway alignment with existing utility 

locations. This data, was considered adequate to satisfy the primary objec­

tive of developing preliminary cost esti111ate_s for major utility rearrange­

ments. It was als_o recognized that a more comprehensive anaiysis of existing 

con_ditions would be performed during the final design phase of the Project. 

The proposed location of stations along the main thoroughfares of the Los 

Angeles Regional Core posed immediate problems for maintaining utility lines 

in existing locations. Although efforts were made to maintain the top of 

structure at a depth of eight feet below grade to minimize utility conflict, 

this co_uld not always be done. In addition, several. major lines were at 

depths greater than eight feet. Therefore, it was obvious that although 

most lines could be maintained and supported in place during c;ut and cover 

construction operations, a great many would have to be relocated. Basic 

guidelines were developed in coordination with the Los Angeles Bureau of 
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Engineering to address the subject of utility conflict an.d rearrangement, 

particularly as it applied to gravity lines. The intent of this "criteria" 

was to establish a systematic approach to follow at each station location 

,;, for utility rearrangement. It also served as guidance to the. station con­

sultants in locating various .station elements that could interfere with 

the utilities, such as: emergency stairs, ventilation and exhaust shafts, 

passageways and station entrances. The basic criteria is d_e_scri bed in 

Section 4 and is followed by a summary of the impact of utility lines on 

station location and configuration. 

4. Crfteria. for Relocating Gravity Lines (Sanitary Sewer's and Storm Drains) 
- -

A criterion for gravity line rearra_ngement as shown on the preliminary draw­

ings was to relocate the existing gravity lines from within the proposed 

"cut and cover" areas into the adjacent sections of pavement and/or side­

walk. Exceptions were made for those existing pipes located across the pro­

posed "cut and cover'' sections and not in direct conflict with the proposed 

structure. In these cases, and in particular where an eventual relocation 

would be of considerable lerigth, it was proposed that a section of pipe 

crossing the "cut and cover" area be supported during construction. 

A proposed sewer relocation, must include the reconnection of existing house 

connections and also a design that permits the proposed sewer pipes to have 

at least t_he same capacity as the existing sewers. It was also intended 

that the proposed slopes, whenever possible al low the use of stan_dard man­

holes rather that drop manholes at point of connection. 

At some locations, relocation of an existing sewer line around the station 

box was not feasible or desired for the reason that it required an extended 

length of run that resulted in an invert elevation at the tie-in lower than 

that of th.e existing line. The requirement to serye ex_isting house connec­

tions made some solutions impossible to implement. I_n these cases, co.nsid­

eratiOIJ was given to a new sewer line with the same. horizontal alignment.but 

at a higher elevation. The. length of the. new sewer line necessary to go 

up stream to meet the existing line was evaluated and a minimum slope (for 

the given .size of pipe) was selected for the proposed sewer line in order to 
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pass over the cut and cover structure, and still provide the capacity of 

the existing pipe. 

For proposed storm drain relocations the main constraint was related t.o as­

suring that connections can be made to ex-isting storm inlets. Neither the 

sewer house con·nections nor storm inlet connect!o_ns have been shown on the 

Prelilliinar'y Plans except for a few locatio_ns where those connections have 

a significiant impact on the proposed relocation. 

It 1s intended to minimize conflict with other existing utilities when the 

gravity lines are rearranged. It is a_ssamed t_hat some arrangement of other 

"non gravity'' utilities may be required. 

Utility lines .other than the gravity lines are expected to be supported in 

place during the cut and cover construction and placed in a fill during 

backfi 11 operations. Design consultants wi 11 cooperate and coordinate 

through the general consultants the requirements and standards related to 

supporting in place and subsequent ·retrenching of ·the. utility· conduits and 

- vaults, as well as their p:ossible temporary and/or permanent rearrangement. 

5. Impact of Major UtiJity Lines on the location and Configuration of Station 

_and. on the Vertical Alignment of the Subway 

The locatio_n of t_he major ut_i l i ty I Ines affected the pre! imiilary vertical 

and horizontal alignment as well as the location and the configuration of 

the proposed subway stations. To reduce that impact, some basic principles 

were taken into consideration during the prelimina_ry phase of design. De­

signers attempted to locate stations where the number of significant con­

flicts with existing utilit_ies would be relatively low, unless other factors 

prevailed over the economic cost of these conflicts. While it was agreed 

t_hat an existing utility should not control the station location, it was 

also recognized that alternative locations, offering similar entrance 

conditions with reduced extent of utility conflicts should be inve_stigated. 

This was particularly true for the stations with one entrance and where 

no prefere_nce was given to locating that entranc:~ on either the inbound or 

outbound side.· For stations with more than one entrance, preference was 

given to locating those entrances on one side of the station (either inbound 
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- or outbound) where the extent of utility confl.icts was smaller, all other 
factors being the same. This approach would also leave the other side 
clear for potential utility relocations. Potential major utility conflicts 

directly contributed to modification of station location at some stations; 

and at other stations other factors dictated station location even in the 
light of major relocation. Wilshire/Normandie, Fairfax/Beverly, an.d 

Fairfax/Santa Monica were. able to be located so as to avoid major conflict. 

The station at Wilshire/Normandie was located west of Normandie Avenue to 

avoid conflict with two large reinforced concrete box storm drain.s '!;hat 

cross Wilshire Boulevard east of Normandie Avenue. The entrance for this 
station is currently on Irolo Avenue, which carries marginal traffic 

volume and will be e.ntirely closed to vehicle traffic in the future. 

The Fairfax/Beverly station has been proposed in an off-street location 

just east of Fairfax Avenue and south of Beverly Boulevard. This location 

will avoid co11flict With a 7.5' X 9' storm drain iii Beverly Boulevard which 
connects to a 7.5 x 12' storm drain in Fairfax Avenue. Entrances to this 
station are proposed in an existing parking lot at a mid-block location and 

a re free of ut i Ii ty con fl i tts. 

In Fairfax Avenue at. Santa Monica Boulevard, a 7'-311 X 12 1 -0" - 8'-0" x 12'-0" 
storm drain design in progress was modified by the Los Angeles County Flood 

Control District. According to this modification the proposed storm drain 

wi 11 run East of the Proposed station, but sti 11 remain within the Fair-
fax Avenue. The modification to storm drain design and the change i.n Metro 
Rai 1 al ig11ment avoided a major conflict. 

In some cases, factors othe.r t.han existence of utility conflicts prevailed 

and stations were located even with major relocations required. This was 
the case at the proposed Wilshire/Crenshaw, Wilshire/La Brea, and 5th/Hill 

Stations. 

At the Wilshire/La Brea site, the 210' of 57" d.ia. water main in Detroit 

Street at the west end of the proposed station and a 42" storm d.rain wi 11 

have to be relocated. The length of this latter relocation is nearly 1100'. 
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Also, relocations of sanitary sewers ranging in size from 12" to 39" add 

a tota_l length fn excess of 1500', 

At the site of the proposed Wilshire/Crenshaw station it is necessary to 

relocate 295'-81 dia. storm drain at its section turning from Lorraine 

Boulevard west into Wilshire Boulevard. 

The generally desirable location of the expected high patronage station at 

5th/Hi 11 a:nd in particular a very convenient location of the fou·r entrances 

in the vacant lots at both 4th Street and 5th Street was an over riding 

factor against a need for exceptionally long proposed sa_nitary se_wer relo­

cation in excess of 4100', ranging in size from 8" to 30". 

As a general proposition, conforming to the City of Los Angeles street im­

provement requirements, the surface features to be located in the sidewalk 

are shown in the area not less than 4' from the curb line. The reason for 

this is that the 4' wide portion of t_he sidewalk immediately adjacent to 

the curb is reserved for the existing utility relocations as well as any 

future uti 1 i ty requirements by other agencies. 

Some of the utility lines located at a considerable depth constituted 

natural c_onstraints for establishing t_he Metro Rail vertical profile. In 

all. these cases the vertical alignment of the proposed tunnel. passes under 

or over the utility lines with a clearance. considered as sufficient. 

The following are the utilities and locations within this category: 

a) A 9'-3" storm drain in Macy - Alameda Street area, west of Union 

Station 

b) A 10'-3'; arch tunnel storm drain in 2nd Street south-west of the Civic 

Center station. 

c) An 11 '-3"x14'-6" storm drain in Hoover Street at Wilshire Avenue 

east of the Wilshire/Vermont station. 

d) A 42" sanitary sewer in Norton Avenue, east of the Wilshire/Crenshaw 

station. 
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e) A 48" storm drain at Muirfiled Avenue west of the Wilshire/Crenshaw 

station 

f) A 72" sanitary sewer tunnel north of Bonnie Hill Drive, south of 

the Universal City station. 

6. Preliminary Cost Estimate for utility Rearrangement 

The cost estimate for major utilities rearrangement includes a cost for 

street restoration at the proposed Metro Rail stations. Both public and 

private utilities rearrangements are included in the estimate. The esti­

mates for major public utility relocations were prepared by the Central 

Districtr:Engineering 1:Bureau. • Estimates for private util i tY,relocations 

were obtained from the utility companies by the Bureau of Engineering. 

Unit prices used i.n t_he estimates were derived by the. Bureau's Construc-

tion Division - Utility and Estimating section were adjusted to reflect 1983 

cost of labor and materials. The estimated cost. for- supporting utilities 

during construction has been included with cut and cover construction costs. 

The utilities rearrange_ment cost was estimated .at 25 million dollars and 

reported in Milestone 11 Final Report. 

7. Summary and Recommendations 

Existing utility information was taken from avaHa_ble data, but field veri­

fication has been minimal. Verification of horizontal and vertical loca­

tions of utilities.will be on an as required basis during final design. 

Possible relocations of major utilities are shown on the Preliminary Eng­

ineering Plans. It is presumed that the section designers will coordinate 

through the General Consultant all rearrangerne_nt plans. At this writing 

it is assumed that the various agencie_s will do their own relocation· design 

and prepare construction drawings to be inserted in the Contract·Documents; 

however, until utility agreements have been negotiated, the areas and ex­

tent a re not known. 

The exception to this is the rearrangement design of storm and sanitary sew'." 
ers which will be. designed by the line designers, and reviewed by the City. 
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The rearrangement of utilities, if any., at the various mid-line vent shafts, 
or sump pump penetrations will have to be evaluated as the design progresses. 
These locations were. not reviewed during preliminary engineering. 

It is recommended that the General Consultant meet with the affected agen­
cies as soon as practical in order to establish: 

o Who wi 11 do design for rearrangements and prepare contract d_ocuments 

o Who will construct these rearrangements 

o A standard of design for support during construction 

o A committee to deal with Metro related problems made up of one mem­
ber from eac.h agency. 
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P.V. King 
( City Engineer) 

. UTIL !TIES COl'lTACT SHEET 

NAMES & PHONE MJMBERS 

Oelwin A. Biagi 
(Oeputy City Engineer) 

r.ene n. McPherson 
( Asista_nt Oistrict Engineer) 

La6roriie Wyatt 
James L. Powell 
Vernon Montgomery 
r.eorqe Avenesian 

Thomas R. Coe 
Tom Falk 
Bernie O'Hare 

Joe Hanner 
Joe Heqenbart 

John n. McMahon 
(underground) 

Chuck Clarke 

J.G. Lamos 
John Hopwood 

Nicholas Agbobu 
Shfil K. Gaur 
Mike Mohajer 

Oana Tanger • 
Prudman Marwah 
Tom Seabold 

Ed Puerta 

(213) 485-3071 

(213) • 485-3483 

(21~) 485.,.2400 

(213) 485'-4586 
(213) 485-4595 

L.A.C.F .c.n. 
(213) 688-492/i 
(213) 688-4930 
( 213 ) 688-533 0 

Water - DPW 
(213) 481-6188 
(213) 481-6147 

Power - OPW 

(213) 481-502/i 

PT&T 
Tffi) 247-4414 

GTE 
m'3) 393-6452 
(213) 395230/i 

County Engineers 
(Sanitary Sewer Only) 
(213) 738-2463 
(213) 738-2527 
(213) 738-6147 

S.C. Edison 
(213) 286-8632 
(213) 572-3312 
(213) 572-2741 

S.C. lias 
(213) 4nll~2451 
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Carl Carl son 
Ralph Jew 
Harbhajan Thind 

Brian Ramsey 

Bob Oka 

Ernie Kawamura 

UTILITIES CONTACT SHEET 

NAMIS & _PHONE NIIMBERS 

County Enqineers 
( Roag Department.) 
{213) 226-8271 
(213) 226-8271 
(213) 2_26-8271 

l:orrmun. icon A Cable TV) 
(213) 417-3 72 -

Department of Transportat:ion • 
(Traffic Signa 1) 
( 213) 485-4261 

Street Li qhtinq 
(213) 4/15-5920 
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• • • 
HTIL ITY MATRIX 

OESIGN STANOARO HAVE 
NAME OF NAME g TYPE OF APPROVAL CONST, INSPECTION AVAILABLE STAIIOARDS COMMENTS 
AGEr/CY PHONE I SYSTEM rirs rnri REOIIIREO 

City of L.A. Vernon Sewer & By Yes By Yes Yes Yes 
Rureau of Enq. ttlnt!lomery Stom-l'lrain flthers ,others 
Oeot of P. Wor.l:s (213) 4R5-4595 

City of L.A. llon Schutt Street By Yes By Yes Yes Yes 
Bureau of En11. (213)4El!i'-31l91 Llqlit1nq Others Others 
l)ef)t of P.Works 

Ci.ty of L.A. Sob 01:a Traffic By Yes By Yes Yes Yes 
Rur:eau of Enq. (213) 4R5-42fil Si11na 1 Others Others 

t.:ACFC!l Thomas R. Coe l,A.Rhter Yes Yes By Yes Yes Yes 
226-'40R7 Others 

Corps of En!JrS. Joe Perez l,A.Rhter Yes Yes By Yes Yes Yes 
( 213) fiRR-4926 Otheri 

County Enqr. Nichol as Aqbobu san. Sewer Yes Yes By Yes Yes Yes r 
( San~ Sew.) (213) 73R-2463 Others 

OWP (Power) John O. McMahon Power Yes Yes Yes Yes Yes· Yes 
(213) 4Rl-502fi lli st ribut 1 on 

PUT Chuck Clarke Telephone Yes Yes Cables Yes Yes Yes 
(213) 247-4414 (PT&T) by others 

r.TE John HopWood Telephone No I.TE . ~~TERFER~NCE WI•THIN STARTER SYSTEM 
(213) 395-231lfi (GTE) 
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IITILITY MATRIX (Corit1nued) 

NAME Of· JIAHE I TTl!E Of llESIGN STANllARO HAVE 
Ar,ENCY PHONE I SYSTEM llESlr.N APPROVAL CONST. lliSPECHON AVAILABLE STANOAROS COHHEIHS 

REIIIJREO 

S.C. Edison l'la!la ranger- Electi"tcal Yes Yes By Yes Yes Yes 
-l213J 2116,-ftliJZ Others 

S.C. Gas Ponald Read Gas Yes Yes Yes Yes No No no not have standards 
{2131 6119 3175 

COfllllu n t com Brt an Ranisey table TY Yes Yes By Yes ·No No No standards used. 
{213) 4i7.:.3R72 Others 
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Drawing.No. 

US-150A 

US-151A 

US-152A 

US-153A 

US-154A 

US-155A 

US-156A 

US-197A 

US-158A 

US-159A 

US-160A 

US-161A 

us~162A 

us~163A 

US-164A 

US-165A 

US-166A 

US-167A 

US-168A 

TRAFFIC 

CITY OF LOS_ ANGELES 

Drawing Title 

General 

Standard, Sha ft Type I, Type II , Type I II 

Standard, Type IV, V, VI 

Standard, Type VII, VII I, IX 

Standard, Type XVI, XVII, Bolt, Anchor 

Foundation, Traffic Signal Standard, Foundation Type F-5, F-6 

Foundation, Type F-11, F-12, F-13 

Foundation, Reinforcing Cage, Foundation, CIDH Pile for PF-12 

Reinforcing Cage for PF-12, Foundation & Reinforcing Cage for 
PF-22 

Foundation & Reinforcing Cage for PF-34, Cabinets, Controller 

Pushbutton, Installation, Loop, Inductive, Installation 

Detector, Pressu·re Installation and Pun Boxes 

Seating Frame & Cover Assembly, Base, Fittings, Typical 

Fittings, Typical a_nd Mounting 

Mast Arm Assembly, Steel or Cone. Standard, Visor, 8" Dia. 

Visor, 8" Dia., One Beveled and One Louvered, Visor, 1211 Dia. 

Visor, 12." Dia.,. 8" and 12" Backplate, 3 Section 

Service, Telephone, Underground & Pedestal 

Service, Fi re Ala_rll) and Telephone Overhead 

Fire Alarm Overhead, Telephone Udergrbund and Signals, Wood 
Pile 
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Drawing No. 

US-2OOA 

US-2O1A 

US-2O2A 

US-2O3A 

US-2O4A 

US-2O5A 

US-2O6A 

us .. 2O7A 

- US-2O8A 

US-2O9A 

US-21OA 

US-211A 

US-212A 

US-213A 

US-214A 

US-215A 

US-216A 

US-217A 

US-218A 

US-219A 

SEWER AND STORM DRAIN 

CITY Of' LOS ANGELES. 

Drawing Title 

General 

House Connection Sewers 

House Connection Rell)Odeling 

Sewer Manhole - General 

Support for Storm Drain and Sewer Pipe 

Drop Sewer Manhole 

Pipe Laying in Tranches 

Blanket Protection for Pipes Monolithic Connection 

Manhole Frame and Cover 24" 

Junction Structu.re "B" 

Junction Structure "C" 

Catch Basin Manhole and Cover, Steel Step for Concrete 
Structures 

Catch Basin Protection Bar and Support 

Side Opening Catch Basins 

Curbside Grating Basin 

Transition Structure "C" 

Manhole ''EZ" 

Ma.nhole "~M" 

Precast Concrete Manhole Shaft 

catch Basin No. 44 and Local Depression 

Catch Basin No. 36 
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Drawing No. 

US-22OA 

US-.221A 

US-222A 

US-223A 

us~224A 

US-225A 

US-226A 

US-227A 

- US-228A 

US-229A 

US-23OA 

US'-231A 

US-232A 

US-233A 

us~234A 

US,.235A 

US-236A 

SEWER AND STORM DRAIN 

.CITY Of' LOS. ANGELES 

Drawing T.i tle 

General 

Sidewalk Culvert witti Steel Plate Top 

Catch Basin Remodeling Details 

Warped Gutter at Catch Basins 

Frame & Grating for catch Basins Monolithic Connection 

Adjusting Existing Brick Manhole 

Catch Basin No. 47 & Driveway 

Concrete Collar for Storm Drain Pipe 

Saddle and Spur Pipe Connections for Storm Drains 

Catch Basin Curb Inlet & Support Details 

Catch Basin Curb Inlet & Support Details 

Pavement Remade 1 i ng at Catch Bas i n 

Catch Basin Reinforcement 

M.anhole Ax 

Backflow Preventer Installation 

Backflow Preventer Type 1 and 2 

Landscape Irrigation Symbols 

Adjusting Sewer Manholes to Grade 
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Drawing No. 

US-25OA 

US--251A 

US-252A 

US-253A 

US--25.4A 

US-255A 

US-256A 

Drawing Ti tI e 

General 

SEWER 

COUNTY OF LOS ANGELES 

~ectangular Manhole Frame and Covers Brea~ing into E~isting 
Manhole 

Bedding fcir V .. C. P. Sewer/Standard Manhole Step 

Reconstruction of Sanitary Sewer House Connection/Special 
Support and Protection 

Saddles for House Laterals/Wye or Tee support 

Locking Manhole Frame. and Covers/Manhole Raising Rings 

Manhole Frame & Cover No. 12 

Manhole Frame & Cove_r No. 11 
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Drawing No. 

US-300A 

US--301A 

US-302A 

US-303A 

US-304A 

US-305A 

US-306A 

US-307A 

- US-308A 

US'-309A 

US-310A 

US-311A 

US-312A 

Drawing Title 

General 

POWER. 

_CITY .OF LOS ANGELES 

4'' COndui t Sectton·s Precast Vault/Manhole Neck and Section 

5" Conduit Sections Conduit Line Offsets 

Precast Vaults 4.8 KV Co111111erci al 

Precast Manhole 4'-6" X 10'-6" 

Precast Station Entrance Manhole 4.8 KV Cable Lines 

Station Entrance Manhole 34. 5 KV Ca_ble Lines 

Precast Vaults Rectangular Panel Type 

Precast Manhole 8' X 0" X 14' -0" 

Precast Vaults 4'--0" x 6'-611 

Precast Ha_ndhole with Deep Recess 

Traffic Covers· for Handholes 

Traffic Covers for Handhole 12" Vent Assembly 

Steel Traffic Cover Handhole/ Manhole Frams and Covers 
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Drawing No. 

US-35OA 

US-351A 

US-352A 

US-353A 

us~354A 

US-355A 

U~356A 

US-357A 

- US-358A 

US-359A 

US-36OA 

US-361A 

US-362A 

US-363A 

US-364A 

US--365A 

US-366A 

U~367A 

US--368A 

US-369A 

POWER 

SO.UTHERN CALIFORNIA EDISON • 

Drawing Title 

General 

Riser Bend Installation Tolerance. for Precast Vaults and 
Manholes 

2' X 3' Pu! I Box Preca_st Concrete 

2-1/2' JC 4' Pull Box Precast Concrete 

Manhole Traffic Loading and Requirements 

Manhole - Traffic Loading 

Manhole - Traffic Loading Neck Details 

Precast Vertical Section Vault and Requirements 

Vault - Tnaffic Loading for Floor and Roof 

Vault - Traffic Loading and Neck Details 

Transformer Pad (Typical) 

N:lnconcrete Pad and Slab-Box Pad for Transformer 

Steel Pullbox Frames 

Steel Pullbox Cover (Traffic & Parkway) 

3' X 5' Pullbox Cover (Traffic & Parkway) 

Vault Covers 

Ground Rod and Wires for Vaults, Manholes, Transformers and 
... Capacitors 

Sump and Drain Details for Pull Boxes, Manholes, and Vaults 

Installation Details for Vaults/Pu! I Iron for Pull Boxes 

Ladder on Vaults/Ladder Installation 

Standpipe Vent Placements/Vent Location on Vault and Manhole 
Walls 
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Drawing No. Drawing Title 

General 

US-400A Manhole 8-1/2'L X 4-1/2'W X 6-1/2 1 H 

US-401A Manhole 8-1/2 1 L X 4-1/2 1 W X 6-1/2 1 H 

US-402A Manhole 12 1 L X 61W X 71 H 

US-403A Manhole 12 1 L X 61 W X 71 H 

US-404A Manhole 12'L X 61 W X 10i'IH 

US-405A Manhole 12 1 L X 6'W X 10 1 H 

US-406A Manhole 12 11 L X 61 W X 12 1 H 

US-407A Manhole 12 1 L X 61W X 12 1 H 

US-408A Manhole 12 1 L X 12 1W X 8 1 H 

• US-409A Manhole 12 11 X 12'W X 8 1 H 

US-410A Manhole 12 1 L X 12 1W X 10 1 H 

US-411A Manhole 12'L X 12 1W X 10 1 H 

US-412A Manhole 15 1 L X 6 1 W'. IX 1 0 1 H 

US-413A Manhole 15 1 L X 61 W X 10 1 H 

US-414A Manhole 15'L X 61 W X 10 1 H 

US-415A Insert Racking Detail for Manhole 
15 1 L X 61 W X 10 1 H 

US-416A Manhole 15 1 L X 61W X 10 1H 

US-417A Manhole 15 1 L X 12 1W X 18 1 H 

US-418A Manhole 15 1 L X 12 1 W X 18 1 H 
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