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EXECUTIVE SJJ?*IARY 

The Southern California Rapid Transit District Metro Rail Project, an 18.6 nile 
rail rapid transit systn starter line in Los Angeles, will require a ompre- 
1-iensive support system of yards and shops to provide for the storage of transit 
vehicles anti for the proper and cost effective maintenance of the systems 
equipmet and plant. This s'sten of yards and shops will allow for the expedi- 
tióus movement of trains between the yards and the revenue tracks without con- 
gestion or delay, and the safe and economical movement of trains and cats 
within the yards. 

The transit yards are comprised of a number of related elements, each having 
unique operational requirements as well as those imposed by the relationships 
of the elements to each other. These requirements are addressed in the 
analyses of each of the elements, its placement within the site, and in the 
design of the track iatoãts that integrate the facilities. 

The shops are comprised of a number of functionally focal areas supported by a 

number of unique and in many cases, complex equipment repair and service 
shops. The shops requirements are addressed in the recognition of the mans' 
requirements, the design and equipping of the facilities, and the placement of 
the various facilities within the shop bUildings and sites. 

The design of the yards and shops facilities reflects the complex and demanding 
requirements of function, as pertain not only to these facilities, but their 
relationship to the rest of the system. The design also considerä the costs, 
not only of constructing and equipping the facilities, hut including those of 
operating the yards and of maintaining the system and all its equipment. 

. 
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FUNCTIONAL PLAN - YARDS AND SHOPS 

CHAPTER ] .0 

INTRODUCTI 01 

1.1 DESCRIPTION 

The Southern California Rapid Transit District (SCRTD) Metro Rail Pro- 
ject is an 18.6-tile rail rapid transit starter line that will provide 
rapid transit service in the 55-square-nile Los Angeles Regional Core. 
It is the initial segment of a more comprehensive rail rapid transit 
system that will ultimately senie the Los Angeles region. The service 
area for this initial Metro Rail Project includes the Wilshire, lair- 
fax, Hollywood, and North hollywood districts as well as downtown Los 
Angeles. 

the starter line will be a cotiventional two-track, steel wheel, steel 
rail, electrically powered system with 16 stations. The system extends 
west and then northwest from the central business district to North 
FlollywoQd. The southeast end of the system terminates at Union 
Station. 

The main yard and shop facilities will he located at the eastern end of 
the starter line. A minoi storage yard with limited vehicle servicing 
capability will be located at the northwest end close to the Notth 
Hollywood Station.. 

1.2 OPJECTIVE OF THE REPORT 

This Report provides a basis for the design of the yatds and shops of 
the Metro Rail System. It also coordinates the tnültl-discipiined 
engineering effort in the early stages of the project. To do this, the 
report will: 

o Identify the many functional elements of the yards and shops. 

o Describe the functions of each of the elements and their 
interrelationships. 

o Present the recOmmended configurations of the various elements and 
the associated facilities and eqUipment. 

p Present the preliminary layouts and the design of the facilities. 
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1.3 SCOPE OF THE REPORT 

This report is divided into two parts. Chapters One, Two and Three 
present a functional description of the various activities thnt will 
occur in the yards and shops of a heavy rail transit system. The 
remainder of this report, Chapters FoUr and Five ptesent the functional 
layouts of the main yard and shops, located in an industrial area east 
of the Los Angeles Central BUsiness District, and a minor yard located 
in North Hollywood; The report is preliminary in nature since nutheroiis 

aspects of the yard and shop design are based on decisions that will he 
made laer in the design of the subsystems. This report will prirarily 
serve as a basis for the continuing design effort, leading to prelim- 
mary engineering and eventually, the final design. 

. 

The totk in this report is based upon assumptions, which areidenti- 
fied, that are based upon information presently available. Since 
applicable District policies and eqUipment decisions now under develop- 
nent, will impact such items as work flow through shops; equipment to 

be maintained; shop facilities; and staffing of the yards and shop, 

this document must be considered preliminary. Further refinement and 
up-dating of the activities and facilities described will be an ongoing 
effort to keep pace with the design dettlopments in related areas, par- 
ticularly in the Systems and Subsystems disciplines. 
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FUNCTIONAL PLAN - YARDS AND SHOPS 

CHAPTER 2.0 

YARDS 

2.1 YARD OPERATING PHILOSOPHY 

2.1.1 Objectives 

A. Safety of personnel, equipment, and facilities 

b. Smooth and simple opnation, with economy of motion 

C. Maximization of flexibility in allowing simultaneous storage, yard 
switching and access, intra-yard moves including shop and wash- 
track access, and movement to and from the main-line. 

2.1.2 Basic Operating Parameters 

A. Car and Train Operations - Trains will be operated manually within 
the yard, with speed limited by on-board apparatus. 

B. Signaling - Signaling will consist of conventional signals 
indicating switch-point position. Other signals xbe provided 
where deemed necessary; e.g., to govern movement to the transfer 
zone or in areas where a safe view of the track is obstructed. 

C. Supervision - The yard track systS will be defined as within 
"Yard Limits," which will include all trackage up to and including 
the transfer zone, with the exception of the shop leads and holding 
tracks, which will be defined as within "Shop Limits.." 

1. Yard Limit trackage will be under the jurisdiction of a super- 
visor, located in the Yard Control tower. The supervisor will 
initiate, control, and monitor all yard movements. The yard 
control tower will have capability for remOte operation of 
turnouts, route selection, interlocking, and two-way comruuni- 
cations capabilitt with yard operating employees. 

2 Shop Limit trackage will be under the supervision of the shop 

supervisor or his delegate. Points of transition from yard to 
shop control will be designated in the operating rules and by 
appropriate graphics. 
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D. Movement - All train of car movements will be made at the direction 
of, or with the consent of the appropriate yard or shop supervisor. 
These movements will be performed by a single operator. Intra-yar.1 
routes will be determined by the Yard Supetvl spr, s*o nay utiiie 
remote route selection and turnout control, or if necessary, direct 
the operator to utilize local control of turnouts. Post-mounted 
turnout controls will be provided, however, the operator way he 
required to distount from the vehicle if n:ecessary for such pur- 
poses as coupling or uncoupling, hand-throwing switches, or other 
actions as appropriate. All reverse movements will require the 
operator to "Change ends," of the car or train. Each yard or shop 
movement will be recorded by the operator as well as the yard 
sutervi sor. 

E. Communications - The primary means of communication in the yard 
complex will be by vehicle radios, paging intercoris, and PABX 
telephone.1 

F. Graphics-Signs or other types of markers will be provided in 
addition to the signaling system to display the following: 

1. 

2. 

3. 

. 

Track and zone identification 
"Fouling Point" areas at turnouts 
Special instructions (e.g. stOpping points at 

blow-down pit and car wash). 
PAEX phone locations 
Emergency trip stop locations 

1 Per Client flireëtion 
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2.2 YARD FUNCTIONL DESCRIPTION 

2.2.1 Introduction 

The main yard and shop complex will consist of the following major 
elements: 

A. Transit vehicle storage yard 

B. Transfer tracks 

C. Transit vehicle interior cleaning and exterior washing facilities 

P. Yard control and line operations administrative facilities 

E. Outdoor materials storage area 

F. Plant support facilities 

C. Transit vehicle and plant maintenance shops 

H. Test track 

Train movements between the various elements in the yard complex will 
he performed by manual operation at restricted speed of S nph or less.1 
Train movements within the yar4 complex will normally be executed by a 
sirle operatot who will perform under the direction of a yard control 
supervisor, having jurisdiction over all areas designated as within 
"Yard limits". Areas designated as within "Shoplimits" will he within 
the jurisdiction of shop supervision. 

Trains will be dispatched from the yard to revenue service through the 
transfer zone where automatic train control commences. Such train move- 
ments may originate from the storage yard, vehicle washing facility, or 
the vehicle maintenance shop. 

Trains entering the yard from revenue service must stop at the transfer 
zone, for transition from automatic to manual operation. Trains from 
the tansfe±' zone may be routed through the washing track or directly 
to the storage yard or vehicle shops. 

The North Hollywood yard will be smaller in size, and will consist of: 

A. Transit vehicle storage tracks 

B. Transfer tracks 

C. Transit vehicle interior cleaning facilities 

D. Yard control center 

E. & I facility 

1 Subsyst Criteria Section 2.9 
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Function and description of the various elements of the complex are as 
follows: 

2.2.2 Transit Vehicle Storage Yard 

A. Function 

The pUrpose of the storage yard is to protide a location where cars and 
trains may be kept, in a secure and accessible condition, when not in 
service. In order to be assured of non-conflicting routes to and from 
the mainline and transfer zones, trains entering the yard complex from 
the main line will normally utilize the right-hand track and be routed 
through or past the wash track into the far end of the storige yard. 
Trains will depart the storage yard toward the transfer zone from the 
near end of the storage yard. 

In addition to train and car storage, it will routinely be necessary to 
note trains to the wash track or to the transit vehicle shops. These 
moves can be made from either end of the storage 'ard with a loop or 
tail track arrangement, however, experience indicates that such moves 
will be made from whichever end will require the least switching, is 
encountering less activity at the time, or is most convenient to the 
yard operations personnel. 

As a result of previously reported equipment problems, problems dis- 
covered by inspection in the storage yard, or scheduled maintenance 
activities, individual married pairs or cars will he switched oUt of 
trains end routed to the transit vehicle shopè. These switching 
activities will normalls' be executed at the end of the storage yard 
opposite that of predominant activity. For example, when closely 
spaced traits are being téceived at the south end, switching will he 
performed at the north end. 

. 

During the course of the operating period, train headways and consist 
lengths will be adjusted to meet the demands of patronage and operating 
economy. These activities will require the ard forces to receive 
trains, reduce or increase consist lengths, and telease trains of the 
desired length and spacing. Such changes will take place during 
periods when the majority of the fleet is in revenue service, enabling 
the yard supervisor to set aside some tracks for this purpose. Inbound 
trains will enter these tracks from the far end, where switching will 
take place, and be re-dispatched from the near end. 

PA 



B. Configuration 

The main storage yard will be a double-ended layout with leads and 
turnouts arranged at each end to provide storage capacity for at least. 
R4 married pairs, which is the nunter needed for the initial syste. 
The yard must have the capability to expand to 107 married-pairs 
capacity, which is the number of cars needed for the ultimate operating 
capacity of the system.1 The ultimate storage capacity will consider 
the storage capabilities of the minot yard and the main yard. 

The North Hollywood yard will be a stub-ended layout, with capacity of 
approximately 30-married pairs. Both yards will be arranged to 
provide: 

1.. Individual tracks of sufficient length to accommodate t1e 
maximum mInter of slit-car trains. 

2. Grouping of storage tracks, with each grouping having suf- 
ficient lead tracks to permit switching operations without 
blocking the leads to other groupings. 

3. The lead tracks to the groupings liii be connected to multiple 
ladder tracks arranged to enable simultaneous, hi-directional, 
non-conflicting movement to and fran each grouping. 

4. The storage tracks shall be straight and level. Alternate 
track spacings of 14 feet and 19 feet will allow for movement 
of personnel along the narrower aisles for purposes of train- 
yard inspection. Movement of small vehicles and personnel such 
as car-cleaners, will take place along the alternate wider 
aisles. The contact tails will b.e placed in the 14 foot track 
spacing. 

C. Facility and Equipment Requirements 

I. Signaling - Noments through each turnout will he protected 
by signals indicating switch-point position. Other signal 
protection will he prOvided as specified. 

2. Graphics Eaäh storage track will be uniquely identified at 
each end and at intermediate locations. Fixed standards or 
other markings will be applied between the legs of each turnout 
to locate the "Fouling-Point", beyond which movement in the 
direction of travel toward the turnout will result in conflict 
between the clearance profiles of the two legs of the turnout. 
Signs will be posted at appropriate locations displaying any 
special operating instructions required. 

Per Yards and Shops Operating Criteria: May 1982 
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3. Roadways - The storage yard shall he accessible by motor vehicles 
at each end, and at the periphery of the storage yard, on paved 
roads capable of carrying maintenance-of-way and emergency 
response vehicles. The wide-spaced aisles within the storare 
yard shall be paved and capable of cáring small support and 
emergency response *hicles. 

. .......... 

4. Fire and Life Safety - .Standpipes, hoses, and chemical fire 
extinguishers shall be strategically placed within the storage 
yard in cooperation with local authorities. It is assumed that 
battery or engine powered, snail emergency response vehicles will 
be utilized for response inside the storage yard. Firefighting 
techniques within the storage yard will rely Upon facilities and 

equipment in place augmented by additional items carried on the 
small emergency vehicles, and by loS]. govenment emergency 
response vehicles. 

5. Communications - Basic communications requirements are for 
contact between the yard operating personnel (train operators) 
and the yard control supervisor. This will be done by use of 
vehicle radios. In addition, public address loudspeakers and 
intercoms will be placed in the yard for use y the yard 
sUpervi ser. 

6. Illumination - Lighting levels will be sufficient to provide 
glare-free illumination to permIt 24 hour operation in a safe and 
efficient manner. 

7. Car Cleaning - See "Interior Car Cleaning," Section 2.2.4. 

D. Staffing 

1. Assumptions 

a. Employees of a single classification will be employed to 
operate trains on the mainline as ell as in the yards. 

b. Thain opEratorä nay be utilized for line and yard operations 
within a single shift. 

c. Under normal conditions, trains will be brought into and out 
of the storage yard by operators in revenue service 
assignments. 

2. Manpower Projections - Based Upon the preceding assuinritions, man- 
power required for storage yard activities will be an amount 
incrementally derived from forces required for mainline revenue 
operations. This will be estimated when additidnal information is 
known, as regards: 



a. Revenue service operating and staffing plans. 

h. Anticipated number of moves to and from the storage yard. 

c. Yard and shop complex track layout, which will determine the 

times to accomplish various moves. 

2.2.3 Transfer Zone5 and Departure Test Areas 

A. Functions 

1. Transfer Zones - In order to provide for controlled transition 
between main line operation, under automatic train operation, 
and yard control, under manual train operation, a transfer zone 
is required. All train movements between the yard and the main 
line will be through the transfer zone. Trains entering the 
transfer zone will come to a complete stop. The train operato.r 
will activate the selector ott the car operating console to the 
appropriate "Automatic" or "Manual" position. Dispatch to the 
main line will be directed by Central Cofltrbl Authority to 
proceed, in the manual mode of operation into the yard complex 
will be provided by yard supervision making use of standard 
yard operating procedures. 

2-. Departure test Areas - In order to establish a high confidence 
level of the condition of trains dispatched to revenue service, 
all such trains will be sub jécted to a departure test.. 
Althouah the details of departure testing are not known at this 
time, such testing may include: 

a. Static Testing - This is normally an electrical/electronic 
function, utilizing test equipment s*ich nay he portable or 
fixed. The principal testing performed is directed toward 
on-hoard train control apparatus to determine that signals 
from the wayside are ptoperly received and decoded., and 
that commands to the on-board car operational systems are 
-in accordance with wayside inputs. Other tests may be 
performed such as to ensure the integrity of the 
train-lines, and function of the corrirrninications, air- 
conditioning, door, and auxiliary power supply systems. 

h. Moving Tests - Certain checks can be made prior to reaching 
the transfer zone, while the train is in motion in the 
manual node. These include fr-iction-brake operation and 
propulsion system operation. These checks can be made by 
observing the operat-ion of the systems as well as the 
status of system annunciators and brake pipe pressure 
indicators. 

Provisions for departure testing will be described when the 
requiienents are identified. 
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B. Configuration - Although the requirements of these areas will not 

have been finaliEed umntil the design of the Trthisit Car apd ATO 
system are complete, the following are anticijmted: 

1. Transfer Zone - This area will be of sufficient track distance 
from the storage yard to permit moving tests of trains en-route 
to revenue service. A single transfer zone will service both 
inbound and outbound train movements. The transfer zone will 

include sufficient trackage and special trackwork to handle 
multiples of six-car trains, and will be arranged to provide 
maximum flexibility of trains moflng itt either direction to 
utilize any track. In addition, trains must be able to return 
to the yard or the mainline from the transfer zone, with 
minimal interference with other movements. It is recommended 

at this time that at least four tracks be provided in the main 
yard, in ordet to ptoiride flexibility and to preclude a bottle- 
neck at this point. In the North Hollywood Yard at least two 
transfer tracks are recommended. 

2. Depafture Test -Pending receipt of technical data pertinent to 
this activfty and the related equipment, some assumptions are 
made, hut they must be consid4ered preliminary in nature. These 
assumptions are: 

aa Departure tests will he primarily of oil-hoard train control 
equipment. 

h. Tests will make use of fixed4 test apparatus, at specific 
locations, which may or may not be in the transfer zones. 

c. Testing will be performed at the leading cab of a train. 
If bi-directional testing is specified, testing will also 
be required at the trailing cab. 

d. The train must be stopped during testing. 

e. Departure testing will be performed by a train operator and 
will not require additional personnel to accomplish this 
testing. 

11 



C. Facility and Equipment Requirements 

1. Signaling - Movements through each turnout will be protected 
by signals indicating switch-point position. Other signals may 
be provided as required. 

. 

2. Graphics - Track and turnout identification will be provided, 
along t'ith "fouling point" markers. (See Section 2.2.2.C-2). 
Speed resttictions and special instructions will be provided as 
required. 

3. Roadways the transfer zone will be accessible at both ends 
and along at least one side of each track, by a service road 

for personnel, small emergency response tehicles, and personnel 
carrying vehicles. 

. Fire and Life Safety -, Standpipes, hoses, and chemical fire 
extinguishets shall be strategically placed. Small emergency 
response vehicles will be ut-ilized on the service road. 

5. Conttnications - Basic communications requirements for contact 
between the train operators and Yard Control will be accom- 
plished in the yard by use of vehicle radios. For trains 
awaiting dispatch from the transfer zone, conrntnications will 
be by train radio. Public address am! paging loudspeakers will 
he provided for use by the Yard Control. 

6. Illumination - Lighting levels will be sufficient to provide 
glare-free illumination to permit 24-hOut operation in a safe 
and efficient manner. 

1). Staffing 

Pending development of data regarding the technical and functional 
aspects of these activities and the equipment involved, no staffing 
projections or assumptions are made at this time. 



2.2.4 Transit Vehicle Interior Cleaning and Exterior 'ashing Facilities 

A. Function 

Although these activities are a aintenance responsibility, they 
will both take place in the yafd complex, and will greatly impact 
planning of train operations, as well as design of the yard 
complex. For the purposes of this report, they are therefore 
considered as yard functions. 

1. Interior car cleaning will be performed in both storage yards. 
This approach is taken in order to minimize space and facility 
costs as well as train handling. Car cleaning will be per- 
formed at both the main and the minor yard, located at the 
north end of the system, where cars will be stored. The 
functional and facility requirementE are the swne, however 
provisions for the minor yard will be lesseE in scope due to 
the fewer number of cars to be stored. 

Materials storage, service connections, shelter, portable 
stairs, snail powered utility vehicles, and paved access 
service roads alongside the tracks will be provided.. 

Car cleaning crews will be provided with a central reporting 
location with toilets, showers, locker, and lunchroom facili- 
ties at a point close to, hut not within the storage yard. 
Crews will report for duty at this location, and using utility 
vehicles, proceed with their materials to the storage yard. 
Designated employees will initiate a means (to be developed as 
patt of the operating rules of the system) to prohibit car and 
train movements on the tracks on which cleaning is underway. 
Crews will enter the cars via the side doors, with their clean- 
ing equipment and supplies. Trash will be collected into 
disposable bags and placed in the adjacent roadways for pick-up 
and disposal. Depending upon the configuration and niaterials 
of the car interiors, floor coverings will be either swept, 
vacuumed, or scrubbed, the seats cleaned, other surfaces dusted 
and otherwise cleaned, insides of windows cleaned, and spots, 
stains and graffiti will be removed. Minor damage such as torn 
or 9lashed seats may also be corrected. Damage beyond the cor- 
rective ability of these forces, as well as noted car-equipment 
problems will be reported to the shop for disposition. This may 
include movement of the car to the main shop, or repair in 
place on the storage trick. 
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2 Exteriot car washing will be performed only in the main yard, 
occur on a single, dedicated track, of sufficient length to 
enable the movement of one or more trains onto the track, and 
through the washer without blocking rail movement past this 
facility. Trains will be operated manually at a pre-determined 
speed through the washer, in one direction. The washer facil- 
ity will be equipped with automatic wash and rinse facilities. 
Platforms will be provided to facilitate manual washing of 
areas such as ends that may not be adequately cleaned by the 
automated equipment, as well as for any touch-up cleaning that 
may be required. 

Vehicles will he washed at a frequency to be determined, or as 
required. In addition, some carbo4y materials and finishes may 
require periodic acid brightening, this will be done by the 
washing facility. 

The car washing facility will be arranged so that trains may 
proceed through the washer en route from the transfer zone to 
the storage yard. It is assumed that when trains are entering 
the yard at close headway, it will be necessary for some trains 
to bypass the washer and he held in the storage yard until they 
can he routed through the washer. 

B. Configuration 

1.. Interior Cleaning Area - (See Section 2.2.2 - Storage Yard). 

2. Car Washing Facility The automated cat washing facility will 
be located on a single, one directional track, having a maximum 
possible length in the approach direction to enable the holding 
of cars to be washed., and sufficient length in the exiting 
direction to accommodate the maximum length of consists to be 
washed, without fouling the by-pass track by trains etherging 
from the washer. The supporting track arrangement will be such 
to facilitate these movements into the wash facility from both 
the transfer zone and to and from the storage yard. 

C. Facility and Equipment Requirements 

1. Interior Car Cleaning Area - In addition to those requirements 
for the storage yard, the follOwing will be required to support 
car cleaning activities: 

a) Paved access to the wide-spaced aisles located on one side 
of each track to support and accommodate movement of per- 
sonnel, equipment, and smal] utility and emergency response 
vehicles. 
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b) Shelters, located in the wide-spaced aisles, for the 
protection of personnel and equipment. These will have 
roof cover but will not have enclosed sides. 

c) Service connections, as dictated by the equipment to be 
used, which mEy include water, air, and electrical power. 

d) Portable stairs, for entry into transit vehicles. 

e) Storage lockers, for storage of cleaning equipment and 
supplies 

f) Small self-propelled utility vehicles for the transporta- 
tion of personnel, equipment, and supplies. One or more to 
be equipped for early-respons,e emergency use. 

g Standpipes, hoses, fire-extingushers, an4 first-aid 
supplies. 

2. E*terior Car Washing Faci1it' - This will conèist of an 
automated car washer which will include detergent and rinse 
nozzles, rotating brushes, platforms, water reclamation 
facilties and other appurtenances as required. 

The washing facility area will also include walls and cOver, 
pated track area, roadways, lighting, and other facilities as 
required. 

D. Staffing 

Staffing projections will be performed at a later date, pending 
data on fleet size and frequency of cleaning and washing., and, type 
of equipment used. 

2.2.5 Yard Control and Line Operations Administrative Facilities 

A. Function 

1. Yard Control - In order to provide for safe, effective, and 
timely supervision of yard activities, a yard control tower 
will be provided. Direct supervision of all train movements 
wi'thin the yard will be exercised from this tower. In the main 
yard, the tower will have tisihility of the storage yard, train 
washing facility, the various yard leads, ladder tracks, and 
loop tracks, and, to the extent possible, the shop leads and 
the transfer zone. 
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S Yard Control will contain provisions for radio and telephone W communications and public address features in the yards. Yard 
Control will have the capability for: 

a. Aligning various routes for train movements inside the 

yard:. 

b. Operation of individual turnouts within the yard. 

c. Control of traction power within the yard. 

d. Cognizance of the status of occupancy of various tracks, 
and the presence of work-activity on the various tracks, 
such as the activities of car-cleaners and minor repairs in 
the stoiage yard. 

The Yard Control will authorize or initiate all train movex'ents 
within the yard. Train operators will receive all mbernent 
instructions from Yard Control by means of ehicle radio.1 
Yard Control will maintain knowledge of trains arriving fron 
the transfer zone, consist lengths required by central control, 
and of cars or trains to be routed to and from the shops and 
washing track. Yard Control will ensure that: 

1. IncomIng trains are brought from the transfer zone into the 
'ard Without delay. 

2.. Trains are assembled into proper consists as required by 
Central Control, and moved to the transfer zones in the 
required sequence and tithing. 

3. Vehicles and trains are moved to and from the shops and 
wash track in a timely manner. 

4. Yard operations are conducted in accordance with all rules 
and procedures, in a safe and cost effective thanner. 

It is assumed that the North Hollywood Yard will be managed by 
a yard control supervisor at that location, operating from a 
small yard control tower or facility. Train movements will be 
in the manual mode of train operation under automatic train 
protection. Supervision of train movements will he perfomed 
by the yard supervisor in coordination with Central Control. 
During periods of reduced actiit', moVements in the yard ma 
he supervised directly by Central Control. A transfer zone 
will be required as described in Section 2.2.3.A.1.2 

1 As per client direction 4/22/82 
2 SCRTD-Subsystems Criteria 
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2. Line Operations Administrative Facilities - Facilities for 
administrative support of the transportation organization line 
operations activities are required. For the purpose of this 
report it will be assumed that train operators will report to 

work at this facility in the yard. This assumption requires the 
largest requirement for space during these initial design 
phases. These facilities will consist of: 

. 

1. Office accommodations for supervision and clerical staff 

2. Crew dispatching and timekeeping office 

3. Toilet, shower, locker, lunch meeting, and training rooms 

4. Storage and issue facilities for radios, batteries, 
uniforms, and publications 

It is assthted that all train operators assigned to the main yard 
will go on duty at a single location in the yard. These opera- 
tors will walk, or be transported to their assigned train, or to 
their on-duty point. Similar provisions will be required at the 
North Hollywood yard. The facilities will not only he used for 
a reporting location but as a point for breaks, and relief for 
employees assigned to that facility. 

B. Configuration 

1. The yard control tower will have glass windows, will be located 
at a point within the yard, and will be of sufficient height to 
optimize unobstructed tision of as much of the yard complex as 
possible, with priority given to the following: 

a) The storage yard 

b) The various yard leads and ladder tracks 

c) The wye tracks 

The following areas will be visible from the tower to the extent 
practicable: 

a) The tràflsfer zone 

h) The shops and shop leads 
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c) The main gate 

d) The outdoor material storage area 

The yard control tower will contain apparatus1 consoles, and 

displats to provide: 

a) Radio, telephone, public address, and intercom 
communications 

h) Indication of track occupancy 

c Controls for route alignment and interlocking 

d) Tract ion power controls 

The yard control tower will he arranged in such a manner that 
seated personnel will have an. unobstructed view of the high 
priority areas of the yard, and win have simultaneous easy 
access to the diplays and controls present for his use. 
Windows will not he blocked or obscured. It will be possible 
for personnel to freely move about, along all windows.. 

At the North Hollywood yard, a yard control center will be pro- 
vided, having a view of the throat of the yard and turnouts, as 
well as of the lead tracks between the yard an.d the North 
Hollywood Station and transfer tracks. Facilities for local 
control and communications will be provided. 

2. The line operations administrative facility will be arranged as 
a small industrial-type office building. Single story con- 
struction is preferred, providing eas5' access among the various 
elements. Patking will be provided for both employee and 
disttict vehicles. An employee's lobby, adjacent to a crew 
dispatchers window will be provided. Employees will report to 

the crew dispatcher for assignment, ann proceed to their 
assignment in an adjacent area, or to a waiting area, possibly 
the lunch room, where they can be contacted by the dispatcher. 

C. Facility and equipment requirements for yard control and line oper- 
ations as listed below are primarily for the main yard. The minor 
yard, as its site and operational function dictate, will require 
some or all of these facilities. 

1. Yard Control tower. 

2. Tower equipment. (To be subsequently specified as part of 
various equipment contracts), an eqUipment room, and rest 
room. 
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3. Line operations administrative requirements will include the 
following:. 

a) A building of appropriate size and layout. 

h) Office and clerical accommodations to reflect staffing 
projected, plus storage and equipment rooms. 

c) Rest rooms, showeis, and lockers (male and female), and 
lunchroom. 

d) Crew dispatching and timekeeping area, separated from 
employee waiting lobby by a service Uindow and counter. 

e) Roadway access to employee parking and main gate. No 
vehicle access from employee parking to yard service 
roads. 

f) Roadway access for District vehicles to Pistrict parking 
and yard service roads. 

g) If battery powered utility vehicles are to be Utilized, 
shelter and battery charging will be prc1vided. 

h) Battery charging apparatus for it-charging hand-held radio 
and lantern batteries. 

I) Radio and telephone communications. 

S 

P. Staffing 

1. Yard control tower staffing will normally consist of one super- 
visor plus one other employee, for three shifts, probably seven 
days per week. Reduced staffing may be possible at times of 
least activity. The yard control center at the North Hollywood 
Yard will consist of one supervisor at all times when the yard 
is in operation. 

2. Line operations administrative facility - Management, supervi- 
sion, and administrative staff accommodation requirements are 
not yet identified. These will depend on many variables 
including equipment obtained, ópe±atifig rules developed, etc. 
For this report, it is assumed that the following will be 
requited as a minimum: 

Office accommodations for one manager, two supervisors1 and 
four administrat4ve/clerical employees. The dispatohifig 
tirnekeepin facility iiiust accommodate thtee administrative! 
clerical employees. Manning, at various levels will be 
required for three-shift, seven-day operation. 
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2.2.6 Outdoor Materials Storage Area 

A. Function 

The purpose of this facility is to provide accessible, controlled, 
and secure storage of materials that cannot be handled in the 
stores facility within the matn shop4 Typical materials to be 
stored include: 

1. Track ballast, in hulk 

2 Running rail and contact rail 

3. Various rail fastners, joint bars, and other appurtenances 

4. Special trackwork companents 

5 Crossties 

6. BuIlding and station maintenance and repair supplies 

7. Spare tunnel lining comonents ET*1 other structural 
components 

8. Bulk solvents, cleaners, lubricants and other chemicals, in 
drun9 

9. Underground fuel tanks with dispensers 

10. Secure area for combustible, corrosive, and toxic material. 

The facility will be accessible for deliveries and re-loading by 
truck or rail vehicles. Typically, materials may arrive in highway 
trucks or railroad freight cars. The lading will be removed from 
the delivery vehicle and placed in storage. Subsequent use may 
require the material to be re-loaded onto district trucks or rail 
work-train cars for movement to work locations along the route, or 
to the various shops and the car washing facility, by fork-lift 
trucks as well as motor vehicles: An "interchange" area will be 
desipnated1 into which the rail carrier will place loaded freight 
cars, and from which it will pickup empty cars. District forces 
will place the cars in the yard area for unloading and then return 
them to the "Interchange" area, using a work-train locomotive or 
other form of prime mover. 

Materials in outdoor storage will he subject to iñirentory control, 
and receipt and issue procedures as developed and managed by the 
stores organization. The outdoor storage area will be provided 
with appropriate security measures. 



B. Configuration - The outdoor storage area will be level, paved in 
app±opriate areas, and have drainage sufficient to preclude 

standing water. The entire area will be fenced and illuminated. 

Locked entry gates will be prOvided in compliance with the security 

requirements. 

... ......... 

C. Facility and Equipment Requirements 

1. An open, compacted, unpaved, drained area will be provided. 
Within this area will be a cribbed site for placement of 

ballast. There will also be an area for storage of tarious 
lengths of running and power rail. Fixtures for stacking the 
rail, above ground in a straight condition will be provided. 
Similar fixtures will be provided for storing special trackwork 
components including curted rail lengths. 

2. An open, paved area capable of supporting ctanes aM loaded 
highway trucks will he provided. Uithin this area, provisions 
will be made for: 

a) Storage racks, for stacking and storing materials on 
pallets. 

b) Fixtures for storing materials in drums. 

c) A shelter with open racks, for storing materials loose or 
in cartons. All such fixtures will have provisions for 
displaying a location identification number as well as part 
or catalog numbers. 

a) Roadways and service aisles shall be provided to enable 
highway and utility trucks to enter the facility, and for 
fork-lift trucks to access all materials. A location 
identification scheme shall also be provided. 

e) A rail spur will he in or adjacent to the facility, with 
roadways arranged to provide a team track, so that 
materials can be unloaded and placed with a minimum of 
movement. 

f Illumination shall he provided to permit 24-hour use. 

g) A security type chain-link fence or other treatment as 
required will surround the facility. Locking gates shall 
he included for security as required. 

h) Security devices such as CCTV, alams, etc., will be 
considered if deemed necessary. 

i) Fire fighting equipment as deemed necessary by the Fire and 
Life Safety Program. 
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P. Staffing 

It is assumed that due to the nature of the facility and the 
infrequency of routine receipts and issues, that no full-time 
personnel will he assigned.. Receipt, issue, inventory control 
measures, and some materials handling will be performed by 
persot*tel in the main store, on ab as needed basis. NeAv 
materials handling will be performed by maintenance-of-way 
forces, or shop forces utilizing their assigned equipment. 

n 

22.7 Plant Support Facilities 

These elements and activities include: 

A. Traction Power Substation 

1. Function - supply power for train yard arid shop electrification. 

2. Configuration - To be specified. 

3. Facilities Required - Switch gear and control equipment will be 
housed in a structure provided for that purpose. Concrete foundar 
tions for substation equipment such as transformers and rectifiers 
will be provided in accordance with equipment supplier recommenda- 
tions. 

4.. staffing required - none. 

B. Yard Security System 

1. Function - To control access into the facility and to provide for 
the protection of the District property and personnel, and to 
prevent the public from obtaining access to a property with a 
traction power contact rail in accordance iith the General Orders 
of the California Public Utilities Commission (PIJC). Primary con- 
trol will be exercised at a manned facility, controiJing entrance 
to the facility complex, which shall he entirely fenced, or other- 
wise physically secured. 

Illunination will be arranged in such a manner to address security 
concerns such as visibility of all exterior gates, roadways and 
othet approach routes, and security-sensitive areas within the 
complex. 

The gate(s) may be supplemented by additional roving guards. All 
security personnel will be equipped with hand-held portable 
radios, preferably on a dedicated security chañnel The yard 
control sUpervisor will cootdiflate security activities within the 
yard. 
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2.. configuration 

The following description is for the main yard which is located 
in the open. The North Hollywood Yard with its site constthca 

tions will require different security measures based Upon its 
final location. 

a) The main entrance of the shop complex will be at a break in 
the perimeter fence, at the entrance roadwa. A locking 
gate and guardhouse will be provided. The guardhQuse will 
be placed in the center of the roadway, to enable observa- 
tion and control of persons and vehicles leaving and enter- 
ing the facility. This guardhouse nay he located away from 
the perimeter of the site, to prevent automobile congestion 
at the entrance intersection, and to optimize sufveillance 
capability of the facility froth the guardhouse. The perim- 
eter fence will be located, so that this guard house is at 
the main entrance. 

b) The perimeter fencing will, at a minimum, consist of eight 
foot high chain link fencing with double ba±bed-wire 
aprons. All gates and appurtenances will be appropriate to 
security requirements. 

c) Additional guardhouses, gates and other enhancements will 
he provided as dictated by the site, the yard la'out 
selected, and the development of the District's security 
procedures for the Metro Rail Project. 

3. Facilities and Equipment Required A guardhouse, with 3600 

glass walls, climate control, radio ahd telephone 
communications, and necessary signs or other graphics 
describing entry procedures and tequirements. 

4. Staffing Required - Two guards, for three shifts, seven days 
per week. One additional guard, second and third shift may he 
required, if no other facilities or enhancements are Utilized. 

C. Fire and Life Safety 

Although these concerns are to be addressed on a systen'wide basis 
and will be answered by the development of an overall policy for 
the systernuide needs of the District, in cooperation with various 
outside agencies, the following facility-related assumptions are 
presently being made: 

1. A means must he provided to support fire-fighting and rescue 
opetations throughout the yard complex. 

2.. Fire may occur at any point within the yard complex, and may be 
facility, equipment, or transit-car related. 
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3. Rescue requirements may occur throughout the yard complex as a 

result of transit car or other vehicle-related incidents, 
industrial-type accidents in the yards or shops, or electrical 
shock. 

Using these assumptions as a basis, these following functional 

attributes are required: 

a. Roadways will he provided throughout the comp]ex, providing 
access for fire and other emergency vehicles, with the excep- 
tion of the storage yard and transfer zone(s), where it may 
not be practical to provide such access. In these special 
cases, fire fighting equipment will be emplaced, smaller 
emergency vehicles will he provided for early response, and 
access will be provided for larger vehicles at the nearest 
practicable points. 

b. Standpipes and hoses, as well as chemical fire extinguishers 
will be deployed at the storage yard, the transfer zone, 
other points of restricted access b Etandard emergency 
response vehicles, and at other locations as deemed necessary 
by systemwide requirements. 

c. To the extent poss{ble, contact rails will be placed on the 

sides of tracks away from areas of personnel activity. Con- 
tact rail coverboard will he used throughout the yard in 
accordance with the General Otders of the California PUC. 

2.2.8 Transit Vehicle and Plant Naintenance Shops 

Shop function and descriptions are dealt with in Section 3.0 "Shops". The 
purpose of this section is to describe external considerations in the 
main yard in terms of the relationship of these facilities with the other 
trainyard elements. In the North Hollywood Yard only a minor S&I capa- 
bility will he provided without any special shop building. (See Section 
5.3.2) 

The purpose of the shop facilities is to provide all levels of mainte- 
nance and repair of transit vehicles and components, and a systev'wide 

equipment and dispatching area for plant maintenance activities and 
crews. 

These shops are a functional element of the yard complex. As such there 
are typical train thovëtnents that can be expected between the shops and 
other yard elements, and must be provided for: 

1. Movement of transit vehicles from the storage yard or transfer 
zone to the shops for maintenance or repair. 

2. ?io'iement of coniplete trains from the transfer zone or storage 
yard to the shops for inspection. Occasionall' it will be 
necessary to inspect the entire fleet, over a short perio4 of 
time, in response to real or suspected equipment problems. The 

yard track layout must permit such activity. 
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3. Movement of work-trains from the shops to the storage yard, or 
transfer zone. 

4. Movement of inspected or repaired vehicles or trains from the 
shop to the washing facility, storage yard, or transfer zone. 

In planning or coordinating these train movements, eonsideraion must be 
given to the shop traeks and certain supporting trackwork which will be 
under the supervision of the shOp fotces and not yard control. Points of 
transition from yard to shop control will have to be designated by the 
development of the District operating procedures and yard layouts. It is 
recommended that train operators or maintenance personnel. may move 
vehicles between the leads and the shops, or between shop tracks so as to 

avoid delays resulting from waiting for train operators to come and make 
such moves. 

All train movements to the shop must be requested by, or approved by shop 
forces, prior to the move... This is to avoid congestion in the shop area, 
and to ensure determination by proper authority of which vehicles are to 
be shopped, and when:. Coiitersely, the yard supervisor must be requested 
to remove such vehicles from the shop area when it is deemed necessary by 
the shop forces. 

In addition to the movement of rail vehicles within the yard complex, 
there will be considerable shop related mOtor vehicle traffic, such as: 

1. Movement of trucks, vans, and sedans to transport mobile plant 
maintenance crews between the plant maintenance-of-way shop and 
various on-line work locations.. 

2. Movement of small utility vehicles between the shops an,d various 
points in the 'atd complex. 

3. Movement of stores, maintenance, and commercial vehicles between 
the main entrance, the stores loading dock at the main shop, and 
the outdoor storage facility. 

4. Movement of pilvately owned vehicles between an entrance anc the 
employee and visitor parking areas. 



2.2.9 Test Track 

A. Function 

The function of the test t-rack is to provide a facility for testing 
transit vehicles, wayside train control, track equipment, and other 
related systems under simulated revenue service conditions. Typi- 
cal activities will include: 

1. Transit Vehicle - Testing will include new vehicle 
acceptance testing, post-maintenance tests to ensure 
adequacy of repairs, failure identification testing (as 
sometimes required it the event of intermittent or other 
problems not identifiable by static testing) and test-ing 

associated with the development of mo4ification and 
rettof its. 

2. Wayside Train Control - The test track will be provided 
with full train control apparatus, haflng all the 
capabilities of simulating revenue service. Testing may be 
performed for the purpose of performance evaluation, for 
obtaining data to support engineering or failure inves- 
tigations, and for evaluating proposed equipment inodifica- 
tions. 

3. Track Materials and Equipment - The test track will be 
utilized for evaluation of alternative track and power rail 
configurations. Test items may include crossties, rail- 
joints, rail fastners, special trackwork components, power 
rail, coverboard, insulators-1 and brackets. It should be 
remembered that to adequately test certain t'pes of these 
materials or equipment, millions of passes by the transit 
vehicles must be made. This can limit the usefulness of 
tests made in this area. 

B. Configuration 

The test track will be a single track, having a double-ended spur 
passing through a small test building. The test track should 
reflect conditions on the main line in texts of horizontal and 
vertical curves of equivalent radius, superelevation, and grade as 
the site allows. A length of level tangent track will be incor- 
porated, of sufficient length to allow test trains to accelerate to 

and run at maximum service speed, as well as to provide for safe 
braking distance for stoppii%. The track and power rail will be 
the same as used on the tevenue lifle Test sections will be 
included, configured for testing various track components as deemed 
necessary to the District's ongoing research and development work. 
Traction power and automatic train control systems will be provided 
for the length of the test track. The train control system will 
have a simulated station stop, an4 a full range Of speed and brak- 
ing commands. The test building will b.e utilized primarily for 
instrumentation and other test preparation purposes. In addition, 
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it will be necessary to exchange minor components and to make vari- 
ous equipment adjustments during the course of some test exercises. 
In order avoid returning the test vehicles to the shops for these 
pUrposes, arid the conseqUent impact on shop activities and yard 
traffic, a pit will he provided at the test building. 

. ............ 

C. Facilities and equipment needed for the test track include a single 
track built to SCRTID standards to adequately test the transit cars 
and equipment. The desired length is two miles; however site con- 
ditions may suggest a shorter length, or require a portion of the 
nainlihe to be used for this function. 

The test building will be a single story industrial type building, 
having roIl-up doors at the track entrance at each end. A pit will 
be provided, of sufficient length to accomodate a married pair of 
vehicles. No hoists or lifts will be required. The building will 
contain some benches for work on small components. The test track 
train control room will be located in the test building, and will 
be configured in such a manner to facilitate the testing or sub- 

stitution of various train control components. A single, small 
office with climate control equipment will be included, having 
telephone and radio coninunications, and with adjacent sanitary 
facilities. 

A paved access road from the yard service road network to the test 
building will be provided, along with limited vehicle parking. An 
access road along the full length of the test track, on the side 
opposite the power rail, is required. This access road need not be 
paved, however all roadways must accommodate district maintenance 
vehicles and emergency response vehicles. The entire facility mUst 
he protected against unauthorized entry hSr fencing or othet means. 

The supporting track system should be arranged, if possible, in 
such a manner that the test track can be accessed from the yard 
complex without entry onto the main line or leads, and with minimal 
interference with other yard switching activities. 

0. Staffing 

No full time staffing is contemplated for this facility. Staff 
will be provided by operations, vehicle maintenance, SCRTD engi- 
neering and Contractors as needed. 
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FUNCTIO&AL PLAN YARDS NT) SHOPS 

CHAPTER 3.0 

SHOPS 

3.1 MAINTENAJ'JCE PHILOSOPHY 

3.1.1 Objectives 

A. Safety of passengets and employees 

B. Passenger comfort and service 

C. Protection of District Propetty 

1). Mitimization of system down-time 

E. Minimization of system operating costs 

3.1.2 Basic Maintenance Parameters 

A. Preventive Maintenance - Preventive maintenance progrs tEill be 
stressed in otder to: 

1. Reduce service failures and corrective maintenance. 

2. Prolong equipment life. 

3. Provide foE periodic inspection in order to ensure operational 
safety. 

4. Minimize system maintenance costs. 

5. Optimize ability to schedule shop loadings 

. Corrective Maintenance - Corrective maintenance acti6ns will make 
use of component exchange, (failed parts replacement), and testing 
at the vehicle, sthsystem, and component lëtel, in order to: 

1. Ensure the correctness of repairs performed. 

2. Reduce time-to-repair. 

C. Component Exchange Equipment and maintenance facilities will he 
configured such that, to the greatest extent practicable, repairs 
and overhauls will he accomplished by: 

1. Removal and replacement of lowest level replace&'le parts. 
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2. Performance of actual repair or overhaul operations in a com- 
ponent repair shop, under corditions of efficient shop layout 
and facilities, cleanliness, supervision, testing, and quality 
control. 

n 

D. In-House versus Contract Maintenance 

As a general rule, work to be performed directly on the operating 
Guideway and associated operating equipment and systems will be 
performed b Distfict forces. Component repair, other bench-type 
activities, and elements not directly associated with the operating 
system (e.g. elevators and escalators) will he considered as candi- 
dates for contract maintenance. 

Contract maintenance will be Saltiated axid consideted for those 
cases in which it is desirable for the District to do so. Factors 

to be evaluated will include: 

1. Availability of suitable contractors. 

2. Logistics, iritentory, and matetials handling implications. 

3. Labor agreement implications.. 

4. Costs of special shop equipment. 

5. Liability implications. 

6. Equipment proöIrement contractual tatranty End reliabilitS' 
verification implicàtions 

7. Relative costs to perform the work. 

8. Availahility and requirements of special skills. 

E. Testing 

Various types of electronic and other type test apparatus will be 
provided, configured to perform static and dynamic testing at the 
vehicle level, and static testing at lower levels of the vehicles, 
train-control, communications, and other appropriate systems in 
order to: 

1. Ensure the proper function of the various systems and 
sub systems. 

2. Provide for timely and accurate failure diagnosis. 

3... Reduce time-to-repair and costs by identifying the lowest level 
failed replaceable. co±ponent. 
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F Transit Vehicle Washing 

Transit vehices will be washed, at a prescribed frequency as well 
as on an as-needed basis, hy means of an autonned, state-of-the- 
art washing facility. Vehicles or trains will be brought into and 
through the facility under their own power, from the transfer zone, 
the shops or the storage yard. 

C. Transit Vehicle Interior Cleaning 

In order to minimize transit vehicle movements within the yard 
facilities, to re4uce facility costs, and to optimize yard site 
utilization, transit vehicles will be cleaned while in the storage 

yard. Sufficient shelter, mater-ials storage, and equipment will be 
provided. Alternate track spacing within the storage yards will be 
of sufficient width to permit these activities as well as to pro- 
vide access for the vehicles selected to support these acitivities. 

H. Shop Facilities 

The shops will be equipped and arranged to reflect and Support 
timely and cost-effectfe maintenEnce processes. 

1. Service and inspection activities will require access to the 
undercar equipment, and timely movement through the shop. 
Generally, only minor items of equipment will be removed. 
Accordingly, service and inspection facilities will be equipped 
with underfloor pits. 

2. Heavy repair activities will normally he of longer duration 
than those of service and inspection, and will include the 
removal and replacement of major components, which is often 
ai.zkward and tine-consuming if ovet a pit. Accordingly, the 
heavy repair facilities will be provided with underfloor 
vehicle lifts. This will also provide shop floor space for 
occasional loading and unloading of highway and rail freight 
vehicles. 

3. Component repair areas and facilities will be provided to 
reflect the characteristics and requirements of the components 
to be repaired, the specialized skills and equipment required, 
and the work at)d material flow between the variqus shop 
functional areas. 

I. Plant Maintenance 

Maintenance-of-way and other facility-related maintenance will 
require a sepafate maintenance facility, reflecting the require- 
ments of these activities, yet avoiding duplication of facilities 
with the transit vehicle shops. Consequently, where practicable, 
tasks such as electronics equipdient repair as well as other 
applicable activities will be performed at the transit vehicle 
shops. 
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In addition to maintenanceofway shop activities, provisions must 
be made for supporting the work that will he performed along the 
system and within the various buildings and structures, including 
the tunnels and stations. Facilities must also he proided for 
servicing vehicles to he used to provide access to these online 
activities. These vehicles will include: 

1. Conventional lightduty trucks and vans, for use by various 
mobile crews. 

2. Specially equipped trucks, having such appurtenances as cranes, 
generators, tunnel washing equipment, and "RiRail'S equipment 
for operating on the raillines. 

3. Rail vehicles that may include specially equipped flat cars 
and either locomotives or other selfpropelled prime movers. 

3. Maintenance Organization and Training 

(Although the material contained in this report reflects common 
practice in transit organizations as well as a functional 
arrangement of the shops, definitive otanizational descriptions 
will be included upon receipt of further data from the District, 
which must also include training requirements and scope. At 

this time, training needs have been recognized by inclusion of 
meeting rooms v±thin the facilities. It is assumed that train 
ing will be provided to employees upon receipt of new equipment 
or introduction of nS processes. District provided training of 

new employees and upgrading of individuals will be dependent 
upon District policies and applicable labor ägreéments, which 
have not been received). 

.- 
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3.2 FuNCTIONAL DESCRIPTION OF SHOPS 

3.2.1 Introduction 

A. General 

Within the main yard complex will be a system maintenance facility 
consisting of inter-related shops and facilities devoted to: 

1. Maintenance and repaft of transit vehicles 

2. Maintenance and repair of systemwide eqUipment components 

3. Backshops and staging actitities associated with maintenance- 

of-was' and other fixed-facility maintenance. 

4. Maintenance and repair of work equipment, shop equipment, and 

various vehicles Utilized in maintenance-of-way and other fixed 
facility maintenartce. 

5. Administrative support of maintenance operations. 

The various shdp activities are described in Sections 1.2.2 through 
3.2.8. These descriptions are functional in nature. In the final 
layQut of the complex, some may he cdmhined in a single facility or 
nay he grouped, as influenced by similarity of funct-ion, levels of 

activity, economics of shared supervision, or by site limitations. 

B. Transit Vehicle Activities 

Transit vehicles will be switched into the shop to either the heavy 
repair or service and inspection bay. All vehicle moves to or from 
the shop will be at the request or cOnsent of shop supervision. 

To the extent practicable, repairs and overhauls will be performed 
by means of component exchange. The items to be serviced will be 
removed from the vehicle and replaced with serviceable units, 
xztinirnizing vehicle down-time. The units removed will be trails- 
ported to the various component repair or support shops for repair 
or overhaul, under optimized, controlled, bench-repair conditions. 
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The various component repair shops are in turn, supported by such 
facilities as the machine shop, welding shop, parts cleaning area, 
arid the itores. 

Parts and materials will be transported by small vehicles including 
lift trucks. The general layout of the facilities will, to the 
extent possible, anticipate the number and types of moveEents, and 

minimize the distance travelled. 

C. Maintetnance-ofWay Activities 

A shop complex will be provided to support systemwide maintenance 
of the entire fixed physical plant. This support will consist 
primarily of: 

1. Shop facilities for fabrication, repair, and overhaul of com 
ponents and equipment including rail and rubber-tired vehicles 
unique to maintenance-of-way. It is assumed that the component 
repair facilities of the transit vehicle shop will perform work 
on maintenance-of-way equipment, part-iculary as regards automa- 
tic train control and fare collection electronics components. 
The support facilities such as the machine shop, welding shop 
and sheet-metal shop ufaS' be similarly utilized. Primary parts 
and materials suppott will be supplied by the main store, 
located in the transit vehicle shop and a satellite store, 
located in the maintenance-of-way facility. 

2. Staging and dispatching of mobile maintenance forces Uill occur 
at this facility. Other than sho1i functions, the work, per- 
fonted by maintenance-of-wa' forces will be along the guideway 
and in the stations and other facilities associated with the 
system. Access to the work sites will be by use of: 

a) Motor vehicles-, by technicians and other maintenance forces 
associated with train control, fare collection, station 
eqüirnent, othet high-technology systems and minor repair 
or upkeep of the system. 

b) Work-trains will be utilized for emergency conditions and 
heavy repairs along the guideway requiring movement of 
large or heavy materials such as -running rail, power rail, 
crossties, ballast, or heavy maintenance equipuient such as 
cranes', tampers, or rail grinding equipment. 

c) Some niotor vehioles equipped with '"Hi-Rail" equipment 
(vehicles able to travel on both highways or transit 
tracks) may be utilized for tasks requiring rail access, 
but which do not require work trains. 
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The maintenance-of-way shops will include fuel, servicing 
and storage facilities for the rail and motor vehicles, as 
well as an area for loading materials onto the vehicles and 
dispatch to the work sites. All vehicles will he radio 
equipped. Vehicles travelling over the Thad will be 
dispatched to various work sites by radio. Movement of 
vehicles on the rail line will be governed strictly by 
Central Conttol, in accordance with procedures for such 
movements, and in radio communication with Central 
Control.. 

Maintenance-of-way forces will have convenient access to 
the store and loading dock located at the transit vehicle 
shop, as well as to the outdoor materials storage area. 
All new and reconditioned materials will be processed for 
pickup and delivery by stores forces. 

d) Naintéñance Adr'inistrative Support Activities 

In addition to those forces engaged in the direct mainte- 
nance, other forces and functions could be housed within 
the main vehicle maintenance shop facilities. These may 
include: 

. 
3.2.2 Service and Ins 

A. Function 

Maintenance management employees 
Maintenance planning and cdhtrol employees 
OUality assurance employees 
Maintenance engineering employees 
Administrative and clerical employees. 

,ection Shop 

The purpose of the se±vice and inspection (S&I) .shop is to perform 
scheduled inspection, preventive maintenance, component replace- 
ment, and minor corrective maintainance. S&I activities are 
intended to promote fast turnaround of vehicles to ma*imize tran- 
sit vehicle availability... Vehicles brought into the S&I shop will 
generally not require heavy equipment removal. For these reasons, 
undercar access in the S&I shop will be provided by undeffloor 
pits. Cars requiring wheel work 0± heavier repair capability will, 
in most cases, be switched to the wheel truing and grinding track 
or to the heavy repair shop. Repair of vandalism, removal of graf- 
fiti, or replacement of damaged seats or broken glass can be done 
during a regularly scheduled S&I event. 

B. Configuration 

The S&I shop will occupy a portion of the ground floor and will be 
rail-accessible from both ends of the vehicle shops. It will b.e a 

rectangular high bay and contain tracks each with a minimum length 
of 6 vehicles (Maximum system train length). Each vehicle position 
will contain a pit. 
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C. Facilities and Equipment Re4uirements 

Three through tracks each containing six vehicle positions. Each 
position will contain a fUll-length pit. All pits will contain 
lighting to illuminate the vehicle undercarriages. Electrical and 
compressed air outlets and lubrication carts will be provided. 
Pits will have approved safety devices such as removable railings 
One pit will be configured to be compatible with locomotives or 
other prime-movers if specified. Overhead "stingers" will be 
provided for car-movement. 

C.] 

Portable equipment provided will include stairs and scaffolds for 
accessing side doors and car bodies, air-conditioning service 
carts, and various special test equipment. 

Office space for one supervisor, one clerk, and one lead inspector 
will be provided- Time clocks, bulletin boards, lockers, showers, 
restrooms, lunchroom and first-aid facilities will be required, but 
may he combined with similar facilities for other shops. 

Space for employee tool carts will be provided, along with an area 
for raviewing reference materials such as manuals, catalogs, and 
special instructions. An electronic reader-printer or Microfiche 
system may considered for this purpose. 

0. Staffing 

It is assumed that shop losdirig will be scheduled in a manner to 

Optimize vehicle availability during peak traffic times. This may 
indicate an emphasis on scheduled imspection and preventive mainte- 
nance during the second and particularly third shifts, with the 
first shift completing work carried over and performing unscheduled 
corrective maintenance. 

Staffing level estimates will be prepared at a later date. 

3.2.3 heavy Repair Shop 

A. Function 

The purpose of the heavy repair shop is to perform vehicle over- 
hauls, major corrective maintenance, unscheduled replacement of 
undercar equipment including ttucks, and accident repairs. The 
shop will be equipped with underflobr lifts for raising the transit 
vehicles. Equipment will be removed, transported, and replaced by 
use of lift trucks with appurtenances as required for handling 
various types of equipment and cowpoflents Trucks will be removed 
by use of underfloor lift tables, in conjunction with car body 
lifts. 
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The entire vehicle will be raised and secured on safety stands, 
after which trucks will be lowered to the trackwày and moved to the 

truck shop via in-track turntables1 

Married-pairs of vehicles will he maintained as such, and serviced 

at the se time. In the event that only one unit of a pair re- 
quires work, the two units may be separated with only the one 
brought into the shop and the other placed in a holding area. This 
practice will conserve shop space in the event of a need to bring in 
other single Units. 

Majot car body repairs will be performed in the heavy repair shop. 
Such tepairs will be done with he support of the sheet metal shop, 

where special metal-working capabilities will be available. 

Since sOme vehicles brought into the heavy repair shop will require 
e*tended periods of time to repair, the shop will be arranged to 
minimize "Trapping" vehicles in vehicle track positions between 
other vehicles that due to the nature of the work being done, may 
not he easily moved. 

B. Configuration 

The Heavy Repair Shop will otcUpy a pOrtion of the ground floor of 
the vehicle shop, and wIll be tail-accessible from both ends. The 
shop will be a rectangular high hay, and will contain two tracks, 
each having two positions for married-pairs, each of which will con- 
tain underfloór car body and truck lifts. Manually operited in- 
floor turntables and associated trackways will proVide for rnovenent 
of transit vehicle trucks to the truck shop. 

. 

The shop floor will be sufficiently free of obstructions and will 
have the structural capability to support loaded highway and rail 
freight vehicles brought into the shop for unloading.. 

C. Facilities and Equipment Required 

Each vehicle position will be equipped with oi'ethead reel-type 
elect r-ical and compressed air fittings as well as with an overhead 
"Stinger' system for in-shop.car movement. Lubrication carts will 
be provided. 

Underflobr vehicle lifts and truck lifts will be provided for eight 
vehicle positions. In-track turntables and tracks to the truck shop 
will he pro'ided for each vehicle position having lifts. 

Portable equipment to he provided in this shop will include scaf- 
folds and stairs, for access to the car body and entry doors, air 
conditioning and air brake service carts, and portable pecial test 
equipment. 
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Office space for one supervisor, one clerk, and one lead inspector 
will be provided. Tine clocks, bulletin hoards, lockers, showers, 
restrooms, lunchrooms, and first-aid facilities will be required, 
hut may be combined with similar facilities for other shops. 

space for employee tool carts will be prdvided, aldfig with an area 
foE reviewing reference materials such as manuals, catalogs, and 
special instructions. An electrical reader-printer or Microfiche 
system may be considered for this pUrpose. 

ID. Staffing 

It is assumed that the heavy repair shop will operate five days a 

week on the basis of two shifts. The first shift will have a 
larger staffing and perform the majority of the work. The second 
shift will have less staffing, complete work carried over, and 
perform unscheduled maintenance. 

Staffing level estimates will be piepaSd at a later date. 

3.2.4 Component Repair Shops 

The component repair shops will proflde suppoët on a systeinwide basis, 
in the scheduled servicing and otethau], as well as unscheduled repair 
of failures or other damage to equipment items removed from the various 
transit vehicle sühsstems as well as those associated with wayside 
and fixed plant functions including train control, fare collection, 
communications, traction power, and station equipment. 

Components and other equipment 
shop and area from the transit 
maintenanceof-lQay shops, from 
other component repair or supp 
disassembled. As appropriate, 
parts cleaning facility. 

items will be brought to the appropriate 
vehicle repair bays, from the 
the wayside by mobile crews, and from 
,rt shops where larger assemblies are 
some items may be routed through the 

Subsequent to delivery to the component repair shops, items will be 
processed for necessary reporting documentation, scheduled for work, 
and assigned to an appropriate area or position. Prior to repair, 
inspection and testing may be required. In some cases, particularly 
in the early period of operations, additional documentation and cause- 
of-failure analyses may be required in order to provide necessary 
support for the enforcement of warranty and reliability verification 
programs. 

Some items will be processed and inspected in the component repair 
shops and, depending upon the extent or nature of repairs required, the 
items or sub-components of these items will be sent to contractor shops 
for that work. Such items will be retUrned to the component repair 
shops Upon conipletion of the work. 
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The operation of the component repair shops will p1ar a major role in 
determining the success of the equipment maintenance functions, for it 
is at these shops that actual repair, rebuild, and testing will occur. 
These repair functions will be carried out under conditions of clean- 
lines, proper illumination and climate control, with work benches, 
testing equipment, and the tools and other facilities best suited to 

the work to be done. The work will be properly supervised arid sub- 

jected to quality control programs. The component repair shops will 
impact the system equipment maintenance programs in two major areas: 

o Sytem availabilitS' - which will be influenced by the ability of the 

cdnponent repair shops to provide serviceable equipment on a timely 
basis. 

o System reliability - which will he influenced by the quality and 
correctnes of the work done, as reflected by the dependabilit' of 
the equipment returned to service. 

In addition to repair and overhaul activities, the component repair 
shops. will provide sUpport to various equipment performance improvement 
programs. This support will consist of participation in cause- 
of-failure analyses and in development of equipment changes. Mo4ifi- 
cation programs will, in many cases, he implemented at the component 
level, by these shops. 

The various component repair shops are described separately in the 
following sections. It is anticipated that during preliminar' design, 
some of these shops will be combined or grouped so as to reflect 
functional or efficiency considerations. Similarl', administrative 
areas such as offices, restrooms and other facilities will be arranged 
correspondingly. 

The component repair shops are as follows.: 

A. Electronics Shop 

1. Function 

The electronics shop will have systeniwide responsibility for 
repair and overhaul of various electronics equipment at the 
part, component, and assembly level, pertinent to suc# equip- 
dent sistems as transit vehicle propulsion, on-board train 
contfol, door control, friction brake control, destination 
signs, and other electronics. Wayside equipment responsi- 
bilities include comnünicatioñs, wayside train control, tare 
collection, and station equipment. 

Typical equipment items include printed circuit boards, cra- 
dles, and cabinets; radios and other communications equipment; 
and varidus solid-state devices such as power supplies, anten- 
nas, transformers, thyristors, etc.,and various centr?l control 
equipment, including CRT units, computers and processors. 

. 
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Electonics shop equipment will include a high degree of testing 
capability. Many items will require testing prior to work, to 
determine faults. Virtually all items will require testing 
prior to release. New and reconditioned items may be sent to 
this shop for acceptance testing. 

2. Configuration 

The electronics shop will be a large enclosed area, containing 
individual work stations at benches. Open areas will be pro" 
vided with fixtures for placing large assemblies to be repaired. 
A "shielded room' will be provided for radio repair. A receiv- 
ing area will be provided for processing incoming items. A 
secure storage area will be provided for high theft-risk items 
and spare parts 

3. Facilities and Equipment 

The electronics shop will be provided with a tariet of test 
equipment, which will be supplied in the various system 
equipment as well as shop equipment procurement contracts. 

The entire area will b.e illuminated, and have heating and air 
condit-ioning. Electrical power outlets will be provided at each 
work station. Work benches, open shelves, and storage lockers 
for materials and tools will be provided for each work station. 
Compressed air will be proVided at those stations where needed. 
Equipment for coating printed circuit boards will be provided.. 

A "shielded room" will be provided for work on radios and other 
items that require such facilities. Work stations within this 
room will be equipped as in the rest of the eleotronics shop. 

A storage room or "cage" will be provided for secure storage of 
equipment or materials that require such protection. Storage 
shelves and bins will be provided in this room in addition to 
floor ipace for larger items. 

A shipping and receiving area will be provided capable of sup- 
porting lift-trucks or other small materials handling vehicles. 
Entry doors conpatable with this use will be protided. Open 
space, shelving, and tables will be prdvided in this area. 

Office pace fot one supervisor, one clerk., and one inspector 
will he provided, along with space for a small technical 
library. Timeclocks, bulletin boards, lockers, showers, and 
rest rooms, as well as lunchroom and first-aid facilities will 
he required, but may be combined with similar facilities for 
other areas. 
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4. Staffing 

It is assumed chat the electronics shop will be manned on one 
shift only. Staffing will consist of one supervisor, one 
clerk, one inspector, and as-yet an undetermined number of 
electronic technicians, and perhaps apprentices or helpers, 

. 

B. Electrical Equipment Shop 

1. Function 

The electrical equipment shop will have systemwide responsi- 
bility for repair and overhaul of various electrical (non- 
electronic) equipment as in transit vehicle, train control, 
fare collection, and wayside systems. 

Tasks in this shop will include tear-down and assembly of 
various equipment, replacement of sub-components and parts, 
hearing replacement, turning of armatUres and testing and othet 
actions requiring Use of hand-tools, soldering, and wiring. 

Typical equipment items to be worked will include: 

a) Various motors, A.C. and D.C.., of various sizes, applica- 
tions, and voltages, up to and including transit vehicle 
traction motors. It is assumed that specialized work such 
as rewinding and impregnation will be performed by 
contractors. 

b) Items of major equipment such as electrical couplers, knife 
switches, mechanical reversers, large resistors such as 

brake grids, and current collector assemblies. 

c) Small equipment items including telays, power contactors 
and switches. Other equipment items may include signals, 
grade crossing protection devices, wiring, cabling, and 
harnesses. 

2. Configuration 

The electrical equipment shop will be a large open area, con- 
taining inditidual work stations at benches. Open areas will 
he provided, with holding jigs and fixtures for large equipment 
items. An overhead bridge crane will be provided for handling 
large items. An open area near the entrance will be utilized 
for processing items to be repaired 
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3. Facilities and Equipment 

The electrical equipment shop will be provided with both 
special and multipurpose electrical test equipment. Shop 

power will be available at all work locations, of the 

characteristics required for test or operation of various 
equipment, as appropriate. Compressed air will be similarly 
provided. 

The shop floor will he capable of supporting lift trucks or 
other materials-handling vehicles. The entry doors will be 
compatible with this requitement. 

Heavy-duty work benches with parts baskets will be provided at 

each position, and at the receiving area. Fixtures will be 
provided for holding, storing, and in some cases, stacking 
various &jUipment items. 

An overhead bridge crane will be provided for moving and 
positioning large equipment items such as propulsion motors. 

Office space for one supervisor, one clerk, and one insjector 
will be provided. Space for technical documentation will also 
be provided. Time-clocks, bulletins boards, lockers, showers, 
and restrooms as well as lunchroom and first-aid facilities 
will be provided, but may be combined with similat facilities 
in other areas. Space for storing employee tool carts will be 
provided.. 

S 

4.. Staffing 

It is assumed that the electrical equipment shop will be manned 
on one shift only. Staffing will consist of one supervisor and 
an as-yet undetermined number of workers, probably electricians 
and helpers. Clerical and inspection support may be combined 
with that provided for other areas. 

C. Air Brake Shop 

1. Function 

The air brake shop will have rSponsibility for the transit 
vehicle air brake systems End other systemwid.e pneumatic 
eqUipment. other equipment may include suspension letelirig 
valves, coupler air valves, shop and maintenalice-of-way air 
compressors, and associated air-operated equipment. 

The majority of items to be tepaired will be transit vehicle 
air brake related, and will include air compressors, tatious 
simple and combination valves, brake actuating units (truck- 
mounted), reservoirs, and piping. 
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Typical tasks will include teardown cleaning, parts 
reconditioning and replacement, and reassethbly, and testing. 

2. Configuration 

The air brake shop will contain specific areas for working 
various types of equipment, some of which will reqUire a highly 
clean environment. Areas will include space for a component 
testrack, which will tequite compressed air at transit vehicle 
operating presure and an electrical power supply. 

3. Facilities and Equipment 

All work statiofls will have work benches with parts baskets. A 
shop crane will he provided in the area where comptessors and 
any other heavy items must be handled. 

An air brake component test rack will be required. this may he 
supplied as a part of the transit vehicle procurement contract. 
In addition, other special test equipment and shop equipment 
iill be required such as cylinder honing deices:. 

A jibtype or overhead crane will be provided for movement of 

heavy items in the compressor rebuild area. 

Fixtures for holding and storing equipment will be provided. 

Shop power and compressed air at the required testing pressure 
will be provided. 

The shop floor will be capable of sipporting lifttrucks or 
other material handling vehicles. A storage and viewing area 
for technical teference documentation will be provided, along 
with an area for placement of employee tool carts. 

Offices for supervision, clerical, and inspection forces, as 
well as restroom, shSer, locker, lunchroom and time clock 
facilities may he combined with similar facilities serving 
other areas 

4. Staffing 

Supervision, clerical, and inspection support may he combined 
with that of other shops or areas. The basic workforce will 
consist of mechanical workers whose classification is not known 
at this time. It is assuned that the air brake shop will he 
staffed for only one shift. 
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D. Air Conditioning Shop 

1. FUnction 

The air conditioning shop will have responsibility for transit 
vehicle and other air-conditioning system components. 

Typical items to be repaired will indlude tefrigerant 
compressors, evaporators, condensers, dryers, hoses and 

refrigerant lines. 

Typlcal tasks will include tear-down, parts inspection, clean- 
ing, repair, replacement, reassembly, and pressure tesHng. If 

complete units are to serviced, refrigerant charging capability 
will be required. 

2. Configuration 

The air conditioning shop will consist of an enclosed area 
containing areas artanged for work on specific types of 
equipment. Shop placement, layout, and furnishings will be 
conducive to maintaining a clean working environment. 

3. Facilities and Equipment 

Pressure testing and purging appatatus will be required. If 

necessary, refrigerant charging facilities will be supplied. 
Ventilation equipment will b.e provided for the area affected. 

A shop crane will be provided for handling cornp±essots and other 
heavy equipment. 

The shop floor and entry dQors will be compatable with 
lift-ttucks or other materials handling vehicles. 

Soldering torches, immersion tanks, and associated equipment 
will he required for repair of condensers, evaporators and 

refrigerant lines. 

Space will he provided for materials processing, technical 
documentation storage and review, and for placement of employee 
tool carts. 

Office space, restroom, locker, shower, bulletin board, lunch- 
room, and first-aid facilities may he combined with those 
provided for other areas: 

4. Staffing 

It is assumed that the air-conditioning shop will be staffed for 
only one shift. Supervision, clerical, and inspection support 
will probably be combined with that provided for other areas. 
The basic workforce will consist of an as-yet undetermined 
number and classification of mechanical orkers. 
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3.2.5 Support Shops 

The various support shops will primarily provide specialized maintenance 
services to the heaty repair, S&I, c&ponent repair, and maintenance of 
way shops. In addition, some support shops will provide direct mainte- 
nance and repair of various equipment items. 

The support shops function can be gene±Allr characterized as being of a 

nore heav' in4usttial nature than that of component repair. Equipment 

items to be repaired as well as the shop equipment to be used will con- 

sist of relatively large and heavy items requirIng appropriate materials 
handling capability. 

The support shops are identified and described as follows: 

A. Wheel Truing and Grinding Facilities 

1. Function 

a) The purpose of the wheel truing facility is to maintain the 
correct profile and surface of transit car wheel treflds and 
flanges, the proper demensional relationships of wheel diam- 
eters on the same axles, trucks, and vehicles, and to remove 
surface irregularities such as "flat spots". These actions 
are required to ensure proper ride and tracking character- 
istics, to reduce overall wheel wear and noise, to prevent 
unsafe conditions that nay arise from worn profiles and 
tread surface irregularities. Wheel truing will, be performed 
by an in-track truing machine, capable of truing wheels on 
vehicles, trucks, or dismounted wheels and axles. 

S 

Vehicles will be routed to the wheel truing facility in 
response to scheduled program requirements or as a result of 

deficiencies noted during inspection. The vehicle will be 
placed onto the wheel truing and grinding ttack and moved to 
the wheel truing facilit, t*ere wheel diameters will be 
automatically measured and the wheels turned and profiled to 
the specified values. 

b) The wheel grinding equipment is optional. Its Purpose is to 

correct minor tread surface inperfectiots by light grinding. 
These minor tasks can he performed faster with a grinder 
than on a wheel truing nachine. Further, the grinder could 
be used for such tasks when the truing machine is it use. 
The wheel grinding machine will be mounted in-track, in the 
same track as the wheel-truing riachine. 
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2. Configuration 

The wheel-truing and wheel-grinding equipment will be located 
in a single track within the main shop. This track will be 
rail-accessible from either end of the shop. 

3. Facilities and Equipment 

A single shop track is required, hating two personnel and 
equipment pits as ippropriate for the machines to be installed. 
Other than these pits, the shop floor will be flat and 
unobstructed. 

A wheel-truing machine, of the Pegenscheidt type, iQith acces- 
sories for chip collection, Exle raising and lowering, wheel 
rotation, and wheel diameter neasuring and recording will he 
provided, along with necessary rail gates. 

A wheel-grinding machine, of a type to be determined including 
the accessories for collecting grinding dust and with neces- 
sary rail gates1 wheel rOtation, and raiéing and lowering 
mechanisms, nay also be provided. Placement of the facility 
and the grinding machine will take into account the noise and 
dust characteristics of the grinding machine. 

4. Staffing 

Supervision and other support will be combined with that pro- 
tided for othet areas. Assigned staffing appears to require 
one mechanical worker. It is felt that this employee will not 
be required full time, and can be made available for other work 
when not operating this equipment. Other employees may be 
trained to operate the equipthent durii days or shifts when the 
operator assigned is not available. 

B. Truck Shop 

1. Function 

The purpose of the truck shop is the repair and overhaul of 
transit vehicle trucks. Trucks will be removed in the heavy 
repair shop and rolled via turntables and associated trackways 
to the truck shop, where they will be placed either into a work 
station or holding area. 

Many truck-associated major components will he removed at the 
truck shop arid sent to component repair, contract, or other 
shops for the required work. These components include sus- 
pension elements, brake units, propulsion motors, gear boxes, 
wheels and axles, speed sensors, and track-mounted antennas arid 

cables. The majority of work done. in the truck shop will be 
associated with componerit exchange. In the case of the truck 
functional parts, these may, in some cases be repaired at other 
support or component shops or replaced in kind with new 
material. 
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2. Configuration 

The truck shop will be an essentially opefi high-bay shop. Work 
stations will consist of locations and fixtures for placing 
trucks above the floor so as to provide au-around work access. 
Work tables and parts baskets will be provided. Work stations 
will be adjacent to the access trackway. Space will be pro- 
vided lot storage of additional trucks, placement of employee 
tool carts, and storage of large replacement parts and special 

tQols. The shop floor, except at the work stations and truck 
storage area, will he configtred to permit the movement of 
materials handling vehicles. An overhead crane will be pro- 
vided1 capable Of lifting, moving, and placing complete trucks 
or componetits. The shops should be located adjacent to the 
izheel shop and the machine shop. The overhead crane should 
extend into the wheel shop. 

3. Facilities and Equiment 

The truck shop will be provided with a trackway and certain 
built-in features that will permit placing a complete truck at 
a sufficient distance above the floor level to enable service 
access to the truck and to permit complete tear-down without 
additional movement or support. Portable jacks and lift drop 
tables will be provided for handling any parts that must be 
lowered for removal. Fixtures will be provided far stacking 
trucks for storafl. An Overhead bridge crane will be provided 
for placing the trucks onto the work stations or storage fix- 
tures, and for lifting and moving components. Heavy-duty work 
tables and parts baskets will be prOvided at each work station. 

Space for supervision, support, and employee facilities will be 
shared with that provided for other areas. 

4. Staffing 

It is assumed that supervision, clerical, and inspection sup- 
port will he shared with other areas. The basic work force 
will be comprised of mechanical workers. It is further assumed 
that the truck shop will operate during a single shift, five 
days per week. 

C. Wheel Shop 

I. Functiots 

The purpose of the wheel shop is to perform all required wheel 
and axle and related tasks. This will include dismounting and 
pressing wheels, bearings, End dtive gears from and onto axles; 
boring wheels and machining axles for proper fit; replacing 
jOurnal beatings and drive gears; and inspecting these 
components. 
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2. Configuration 

W The wheel shop will be an essentially open area) containing the 
various items of shop equipment and required materials handling 
equipment. The wheel shop should have ready Eccess to the wheel 
truing facility, where it is planned that wheel truing wilt be 
perfonned. Di addition, ready access to the truck sh5p will be 
required, since all transit vehidle wheel and axle movements 
will he between the truck shop and the wheel shop. Outside 
access will be require4 for pick-up and delivery of work train 
wheels and axles. The work stations will consist of the vari- 
ous items of shop equipment. 

3. Facilities and Equipment 

The shop floor must accommodate the variety of shop equipment 
to be installed. Facilities for shipping and receiving wheel 
sets from the maintenance-of-way shop will be required. Shop 
power for the various shop equipment will be required. Reel- 
type compressed air and electrical fittings for clean-up and 
power tools will be supplied. The design of the floor and 
machine installations tdill facilitate cleaning various metal 
chips and turnings that will fall onto the shop floor and other 
surfaces. Materials holding and handling equipment will be 
provided, ad laid out in such a manner as to minimize distances 
travelled and number of moves in performance of the various 
tasks and sequences. 

Shop equipment will include a wheel press, capable of with- 
drawing and pressing work train and transit vehicle wheels, 
journal bearings, and drive gears; a wheel boring mill; and an 
axle lathe. Equipment for nondestructive testing is required 
in this shop and witi be provided. 

C] 

Office accommodations for supervision, clerical, and inspection 
suport mA9 he combined with those provided for other areas, as 
will he the case for the sployee facilities. 

Space for employee tool carts and technical reference will he 
ivailable. Shop layout and materials handling facilities design 
will be coordinated with those of the truck shop and wheel 
truing facility in order to provide easy materials movement 
between those facilities. 

4. Staffing 

It is assumed that the wheel shop will be staffed on a single 
shift, five days per week. Supervision, clerical and inspec- 
tion support may be hared with other areas-. The basic work 
force will consist of mechanical workers or machinists, the 
number of which is to be determined. 
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D. Machine Shop 

1. Function 

The purpose of the machine shop is to provide general purpose 
metal working capabilities for mostly non-routine requirements, 
in support of transit vehicle and maintenance-of--way activi- 
ties. In addition, some fabrication work will be performed for 
shop or equipment improvements, and for producing prototype or 
other test items. Components requiring infrequent tepair, such 

as couplers, may he assigned to the machine shop for repair. 
Routine mechanical fepair such as attaching disc brake pads to 
backing plates, may he performed at this facility. 

2. Configuration 

The machine shop will be an essentially open area with various 
items of machine tools installed therein. The shop floor and 
laydUt will accommodate lift-trucks and other materials hand- 
lix% vehicles. An overhead crane is desirable but not manda- 
tory, but a single crane serving this and adjacent shops will 
be considered. 

3.. Facilities md Equipment 

The machine shop will be equipped with industrial type machine 
tools including drill presses, milling machines, lathes, grind- 
ers, a band saw, a power hacksaw, and various smaller machine 
and hand tools as reqUired, including various guages and other 
measuring instruiSnts. Shop power and compressed air will be 
provided. 

Work benches, work tables, parts bins, and securahie lockers 
for storing high value materiali, tools, and accessories will 
be provided. 

Office space for supervision and clerical and inspection sup- 
port, as well as employee facilities will be shared with that 
provided for other areas. Space for employee tool carts and 
reference materials will be provided.. 

4. Staffing 

It Is assUmed that the machine shop will be staffed during a 
single shift, five days per week, and that supervision, cleri- 
cal, and inspection support wilt be shared with other areas. 

The basic work force will consist of mechanical workers, quali- 
fied as machinists'. It is felt at this time that one machinist 
will probably be sufficient; however, this may be re-evaluated 
in light of further data on the expected work load. 
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E. Battery Shop 

1. Function 

The puose of the battery Shop is to service áfld maintain large 
batteries, for transit vehicle and wayside utilization. 

Servicing will include cleaning, testing, and charging the bat- 
teries. Some minor repairs will be performed. Nyè batteties 
will he stored dry, In the stores. Prior to issue, they will he 
taken to the batter)' shop for addition of fluids, charging, and 
testing. A supply of batteries, number and type to be deter- 
mined by the configuration of the system, will, be maintained on 
hand, in charged condition, at all times. Battery fluids, with 
approved handling and safety equipment, will be stored in the 
battery shop. 

2. Configuration 

The battery shop will be a closed area, preferably adjacent to 
an exterior wall for proper ventilation, with shipping and 
receiving thrcugh a wall entrance. Safe storage facilities for 
battery fluids will be provided. Batteries will he stored and 
charged on tiered racks,. An electrically powered lift cart will 
be provided for moving batteries. 

3. Facilities and Equipment 

The batter)' shpp floor will be drained. The drain system for 
the battery shop will comply with applicable EPA or other local 
requirements. A readily accessible water supply and an employee 
shower outlet arid eye-wash basin iill be provided in case of 
fluid spills or other accidents. 

Storage facilities and handling devices for battery fluids, 
meeting the applicable safety standards, will be provided. 

Tiered racks will he provided for storing the various sizes of 

b?tterie,s that will b.e handled. Battery charging equipment, 
necessaty cables, and power supply will be supplied. 

The shop ventilation system will be in accordance with 
applicable CAL 051-IA or other safety standards. 

4. staffing 

It is assumed that the battery shop will be staffed for one 
shift, five days per week, and' that supervision and clerical and 
administrative support will be shared with other areas, as will 
employee facilities. The work in the battery shop will probably 
be performed by one employee of an electrician classification. 
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F. Welding Shop 

1. Function 

The purpose of the welding shop is to provide various types of 
welding capabilities for mostly non-routine requirements, in 
support of transit vehicle and maintenance-of-way activities. 
Capabilities will include both shop welding and portable welding 
equipment. 

Typical tasks will he the repair of various items by welding; 
forming varioUs shapes by torch cutting; and fabrication of 
various items. 

2. Configuration 

The welding shop will he an enclosed area with restricted ac- 
cess, pteferably adjacent to an exterior wail and entrance, for 
purposes of access and ventilation. Access for niaterialE pick 
up and delivery should be available through an exterior and 
interior entry. The welding shop should be in close proximity 
to the machine shop. 

Wotk stations shall he comprised of work benches. Heavy duty 
tables for placing items being worked will also be requited. 

Racks, bins, and lockera will be protided for storing various 
materials and supplies. Various fixtures will be provided for 
placement of gas cylinders and electrical apparatus. 

The shop floor will be capable of supporting lift trucks or 
other materials-handling vehicles, and sdll be drained. A 
jib-type crane will he provided. 

3. Facilities and Equipment 

Welding equipment including electrical arc welding, gas welding, 
brazing, and heliare, plus others that may he required, will he 
provided. 

The welding shop will conform to all applicable f-ire, safety, 
and environmental protection requirements. 

The shop will be provided with approved fixtures for storing and 
securing torches, gas cylinders and electrical apparatus as well 
as work benches, work tables, parts bins, rackE and lockers, and 
moveable screens. 
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4. Staffiig 

It is Assumed that the welding shop will he stAffed for one 
shift, five days per week. It is felt at this time that one 
mechanical worker, a certified welder, will be sufficient. 
Supervision and other support wiLl be shared with other areas. 

G. Sheet Metal Shop 

1. Function 

The Urpose of the sheet metal shop is to provide capabilities 
in repaiting and fabricating various sheet metal items and as- 
semblies including equipment boxes End lockers, hatch covers, 
side doors, and various other items such as enclosures and 
signs. In addition, transit vehicle glazing replacements will 
be staged from the Sheet Metal Shop, as will car body repairs 
requiting metal-working capability. 

2. Configuration 

The sheet metal shop will be an enclosed area containing various 
work stations and shop equipment including various size breaks, 
punch machines, dr-ill presses, shears, and various specialized 
hand tools. Storage racks, lockers, and bins will be provided 
for items awaiting repair, spare parts, tools and hardware, and 
material stocks. 

3. Facilities and Equipment 

The shop floor and entrances must acconinodate lift trucks and 
other materials handling vehicles. Work benches, parts bins, 
shelves, and lockers will be provided. Fixtures for stori 
sheet metal and related supplies will be provided. A sheet-metal 
power break for bending and shearing will he supplied. Various 
hand tools such as drills, shears, clamps, and other forming 
tools will be protided. Space for employee tool carts will be 
provided 

The sheet metal shop should be in proximity to the machine shop 
and welding shop for effective work flow. 

4. Staffing 

It is assume4 that the sheet metal shop will be staffed for one 
shift, five days per week. Supervision and other support will 
he shared with other areas. The basic work force has not been 
identified or projected. 
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11. Upholstery Shop 

1. The purpose of the upholstery shop is the repair of various 
uphblstery and trim items, primarily related to transit vehicle 
activities. The shop may provide similar support for other 
system e].ements, as may he reqüirèd. 

Since the configuration and materiEls of the transit vehicle in- 
teriors, and identificatiot of other reuiremettts are not known 
at this time, the following descriptions aS preliminary. It is 
assumed that cushioned upholstered seats will be utilized, with 
seat coverings that are remoable and interchangele, and that 
seat covering repair will constitute the bulk of activity in 
this shop. It is assumed that these coverings will onl' be 
repaired in this shop, and not fabricated. 

2 Configuration 

The upholster)' shop will be an enclosed facility containitig Uork 
statios that will include industrial type seviing iachines or 
other equipment appropriate for joining upholstery materials 
used. Storage for hand tools End materials will be provided. 

3.. Facilities and Equipment 

Shop facilities will include work tables, storage racks, bins, 
and lockers for seat cotefings and other items to be repairEd, 
materials, and tools Industrial type sewing machines, or other 
equipment for joining materials such as heat-bonding machines, 
will be provided. Equipment and stipplies for cleaning seat 
coverings, and hand tools End other equipment for minor repairs 
will be provided. Spedific equipment to he used will depend 
upon the transit vehicle obtained. 

4. It is assumed that the upholstery shop will be staffed for one 
shift, five days a week. Basic staffing will be comprised of 
upholsterers whose District classification is now unknown. 
Supervision and support will be shared with other areas. 

I. Paint Shop and Parts Cleaning Area 

1. Function 

The purpose of the paint shop and parts cleaning area is to 
perform minor painting of various transit vehicle and other 
equipment items, plus such tasks as sign End other graphics 
preparation. Typical items to be painted will include electri- 
cal equipment cabinets, equipment racks, hatches and covers, 
gearbo* cases, and motor housings. It is assumed that transit 
vehicle bodies and interior components will be constructed of 
materials that will not require painting. It is assumed that 
major items of maintenance-of-way equipment will require little, 
or infrequent, painting. In the case of motor vehicles, paint- 
ing will be done elsewhere or b' contractor shops. 
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In addition to painting, parts cleaning will be done in this 
area, là support of the various component and suppOrt shops. 
Items to be cleaned will range from large items, sdch as transit 
vehicle truck frames, to smaller parts such as frames, boxes, 
housings1 etc.., that will require specialized cleaning, and 
possibly blasting tanks. Items sdli be sent from other shops to 
he cleaned and painted as part of the equipment overhaul 
requirements. 

2. Configuration 

The shop will be divided into two separate areas. The paint 
portiob zill be enclosed and will contain the required health 
and environmental protection features as well as paint spraying 
apparatus, powered by the shop compressed air system. Fixtures 
for holding materials during painting as well as for storing 
variUs paints and thinners will be provided. The parts clean 
ihg area will be adjacent to an exterior waIl, and will extend 
thtough the wall onto a paved outdoor apron having some degree 
of cover. This outdoor apron will be used to clean the large 
items. The cleaning shop and apron will be drained. Fixtures 
for storing varidUs cleaning supplies and equipment will be 
protided. 

3. Facilities and Equipment 

The painting area will be provided ith an enclosed space with 
air filtering, fire protection, and appropriate illumination. 
Paint spraying apparatus provided will utilize appropriately 
located compressed air outlets. Approved storage facilities for 
paints and solvents will he provided. 

. 

The parts cleaning area sill he provided with diptanks and 
sand, head, or shot blasting tanks. Conpressed air for cleaning 
and drying will be provided with appropriate hoses and nozzles. 
An electrically powered steam cleaner will be provided for the 
outdoor area. Storage for cleaning and scrubbing solvents, 
detergents, and tools will be provided. The drainage system will 
comply with applicable environmental protection requirements. 

Trackwork and turntables will be provided to enable movement of 
transit vehicle trucks between the truck shop and the outdoor 
cleaning area and the paint shop. 
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4. Staffing 

It is assuxne"d that this shop will be staffed for one shift, five 

days per week. Supervision and support will be shared with 
other areas. The basic work force will consist of painters and 

laborers, whose number and District classification are not known 

at this tine. 

3.2.6 Systenwide Stores 

A. Functions 

The purpose of the stores is to provide: 

1. Storage, handling, and issue of spare parts, assemblies, 

consumable materials, and repairable components.. 

2. Shipping and receiving of various items to and from the 

contractors, and scrap or surplus natetials to salvage 
disposition. 

3. Accounting and control of District materials for purposes of 
inventory control, maintenance of requited stock levels, 

control of costs, materials location tracking, and warranty 
management. 

A main store, located in the shops facility will be the focal point 
of stores activities. The main store will he the ptincipal point of 

receiving, storage, and issue Of District materials. The main store 
will control satellite natetial points which will include: 

1. Local stocks of low-value, high-turnover items in the 
various shops. 

2.. Local stocks of high-value materials in secure storage, at 
such locations as the maintenance-of-way shop. 

3. The outdoor materials storage area, as described in 2.2.6.0 

B. Configuration 

The system wide store will be a large, enclosed area containing 
storage racks for large and palletized materials; shelves for small 
items, loose or packaged; bins for small items in bulk; and special 
fixtures for irregularly shaped items, or those not readily placed 
in standard fixtures. 

The racks will be arranged for high-stacking. Hand-operated poye.r 
lift devices as well as lift trucks will be used to place and 
remove materials. Aisle-ways will be provided, compatible with the 
materials-handling equipment specified. 
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A cage or other type of secure storage area will be provided for 
small, highvalue or theftsusceptible items. 

Office accommodations and an area for administratite personnel and 
files, reference materials, and possibly a computer terminal will he 
provided:. 

A loading dock and materials receiving area will be required. 
Access from these areas to the store will be controlled. 

An issue counter, accessible from the shop areas, will be provided 
with space and facilities for forms preparation, parts catalog 
review, and for clerks and files. 

A tool room, securable, with storage cabinets and shelves, and an 
issue counter, separate from the main isspe counter will be 
provided. 

C. Facilities and Equipment 

All entrances will he equipped with security doors and locks. The 
floor and aisles will be capable of supporting and providing room 
for maneuvering lifttrucks and other materials handlii% equipment. 

Industrial type racks, shelving, and bins will be provided. Racks 
will he configured fat high stacking of pallets. The floor and 
stbfage equipment will have location graphics applied, to indicate 
location within the store. Part numbers and descriptions will also 
he applied. 

The loading dock will be proportioned, and structurally compatible 
with loading and unloading of highway truck trailers. 

A shipping and receiving area will be provided, readily accessible 
from the store and the loading dock. This area shall be configured 
in such a manner that entry to the store from the dock and shipping 
and receiving area can be preteñted. 

._ 

The materials issue counter tdill be located in such a manner as to 
maximize access from the vatious shops. Means will be provided to 
secure the counter area when the store is not staffed. 

A security area will be provided within the store. It will be 
enclosed by wire mesh or similar materials. All entries will have 
security locks. 

Office accommodations will be provided within the store. Estimated 
requirements at this time are for two offices, and an administrative 
space for two records clerks, two stores clerks, files, a computer 
tetminal, and space for various catalogs and forms.. 
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P. Staffing 

It is assumed that, at varying levels, the store will be staffed for 
three shifts, seven days per week. Staffing will consist of sUper- 
vision, cler-ical, stores clerks, and material handlers whose 
District classifications are not yet known. Staffing levels have 
not yet been identified, but will depend to a great extent on the 
procedures that the District will develop in handling its inventory 
of materials. 

3.2.7 Maintenance-of-Way-Shops 

A. Introduction 

The maintenance-of-way shops will be in a separate facility and will 
be comprised of support shops for maintenance and repair of equip- 
ment items removed from warside systems; maintenance equipment, 
inclu4ing rubber tired Vehicles; and work train rolling stock. A 
headquarters facility will be provided, housing management and 

administration of the various on-line, mobile, maintenance forces 
including: 

1. Track and special trackwork 

2. Traction power sthstations and distribution system 

3. wayside train control, signaling, and communications 

4. Buildings and structures maintenance, including stations, 
tunnels, and support systems 

5.-- Fare collection equipment 

6. Crounds and roadways 

7. Janitorial services 

B. Support Shops 

1. Functions 

As indicated in Section 3.2.4, many items of high technology, 
high specialization, and routine or repetitive nature will be 
tepaired and overhauled in the various component repair shops, 
located in the main shop complex. The maintenance-of-way 
support shops will be genetally of multi-purpose configuration, 
dealing with non-routine tasks and equipment unique to the fixed 
plant, that are not suitable for repair at the main shop. ExEm- 
ples of such tasks and equipment items are: 
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a. Assembly and repair of special trackwork items 

b. Initial dis-assembly of large items such as switch machines, 
prior to routing of electrical equipment to the main shop's 
component repair units. 

c. Repair of various motor vehicles, work-train rail vehicles, 
and servicit% of equipment mounted on these vehicles. 

d. Repair of building and structure-related items inclUding 
carpentry, glazing, repair of varioUs fixtures, sign- 
painting, and fabrication of various items. 

2. Configutation 

The support shops will be high-bay, of generally open layout, 
with high capacity flooring capable of supporting large loaded 
motor trucks and the eqUipment that may be placed on and removed 
from them. The support shops will be equipped with an overhead 
bridge-type crane. The support shops will consist of the follow- 
ing areas: 

a. A general repair area, containing work benches, parts racks, 
shelves and bins, space for employee tool carts, and neces- 
sary shop tools and eqUipment 

1,. A vehicle repair area, cdntaining service lifts, servicing 
eqUipment, tire and wheel servicing equipment, and tube-up 
equipment. There will also he a single track into the shop 
from the yard complex, and equipment for mino± repair of 
work-train cars. Servicing eqUiithent for locomotoves will be 
provided outside the shop. 

. 

c. Mi enclosed carpentry shop, containing work tables, work 
benches, carpentry shop tools and equipment, and storage 
space and facilitieb for tools, hardware, and supplies. 

d. An administrative area, arranged to reflect the ofganization 
of the maintenance of way unit, containing offices for 
management and supervisory personnel, areas for clerical and 
administrative personnel files, áUd, possibly, a computer 
terminal and a communications center with telephone and radio 
equipment foE contacting, controlling, and dispatching mobile 
crews. Employee facilities will be provided. 
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e. An employee reporting area for personnel assigned to the 
shops as well as to mobile crews. A loading dock for placing 
and removing tools and removed and repaired equipment items 
into light trucks and vans will he provided for mobile 
crews. 

f. A satellite store and tool room will be provided under the 
control of the main store, equipped similarly to the main 
store, on a smaller scale. 

g. A paved outdoor work area where large items of trackwork may 
be placed and repaired. 

3. Facilities and Equipment 

The maintenance-of-way shop facilities will be contained in a 

single industrial type building. Roadways, parking lots and 

loading docks will be provided to allow access, maneuver, and 
parking of commercial delivery vehicles and District motor 
vehicles including sedans, heavy trucks, and light trucks and 
vans. Exterior access to the main gate, the main shop, the yard 
road network and the outside materials storage area will he 
provided for authorized vehicles. 

A single track, suitable for use by work-train locomotives and 
cars shall he provided from the yard into the vehicle repair 
area. The floor and trackway inside the shop shall be configured 
to allow movement of motor vehicles and materials handling 
vehicles over the trackway within the shop. 

Within the shop facility, the following are required: 

a. The general repair area will include a large open area in- 
cluding a trackway and large "lay-down area for various 
repair actions. Various machine tools, rail-saws, hand tools, 
a portable welding outfit, and work stations comprised of 
industrial work benches, work tables, and parts and materials 
storage will be provided. Shop power, compressed air, and 
tool cart storage will be provided. An overhead bridge crane 
will be provided. 

b. The motor vehicle repair area will contain service lifts, 
lubrication equipment, an alignment rack, servicing and 
tune-up equipment, and facilities for tire, wheel, and brake 
work. Various jacks, stands, and equipment for repair of 
work train rail cars will be provided. An overhead bridge 
crane will he pro'iided. It is assumed that heavy and 
specialized repair tasks such as engine overhaul, body and 
paint work, and parts rebuild will be done elsewhere. Heavy 
locomotive repairs will be accomplished in the main shop or 
by contractor. 



c. The carpentry shop will include work benches, materials stor- 
age fixtures, and carpentry hand and power tools including 
drill presses, lathes, joiners, table saws, sanders, routers, 
and small power tools. Compressed air End shop power will be 
provided. 

d The Administrative area will contain groupings of office and 

administrative space, reflecting the organizational struc- 
ture, which typically would include: 

1. Management 
2. flEck Sd structures 
3. TEam control and communications 
4. Fare collection 
5. Buildings and grounds 
6. Planning and control 

Also included will be an enclosed communications center with 
telephone and radio equipment. 

e. The Sployee reporting area may be combined with the 
lunchroom. It will contain an assembly area End w1ll be 
adjacent to a timeclock area and bulletin board viewing 
area. 

f. The satellite store and tool room will be the same as 

descfibed in Section 3.2.6 on a scale suitable for this 
facility. 

g. Employee facilities for the entire facility, including 
rest-rooms1 showers1 locker rooms, a lundhroom, and a 
first-aid facility will be protided. 

4. Staffing 

It is assumed that staffing of this facility will include at 
least one manager, and approximately four superintendents with 
clerical and administrative staffs, for one shift five days per 
week. In addition, the various functional units will require 
smaller offices for supervision and, probably, shared clerical 
and other tipport, at tarying levels, for three shifts, seven 
days per week. The basic work force will be a mix of mechanical 
workers, electricians, electronic technicians, laborers, carpen- 
ters and building crafts, and janitorial wotkers. 

It is asstimed the general repait shop, automotive repair shop, 
and carpentry shop will be staffed for one shift, five days per 
week, and that the system maintenance units and mobile crews will 
be staffed at varying levels for three shifts, seven days per 
week. 

Specific staffing level projections will be provided at a later 
time, as they will depend on the District maititenance-of-way 
organization and 
procedures. 
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3.2.8 Blow-Down Facility 

A. Function 

The purpose of this facility is to perform light undercar cleaning of 
transit vehicles, by use of compressed air, prior to the vehicles 
being brought into the shop. This cleaning or "blow-down," is per- 
formed in order to remove accumulated grime, dirt, dust, and other 
foreign matter from the undeicar equipment in order to protect the 
equipment and to facilitate undercar maintenance actions.. 

Vehicles to be blown down will be switched to the blow-down pit prior 
to entering the shop. Bldw-'ddwn will be accomplished by a main- 
tenance worker, utilizing a hand-held compressed air device with an 
appropriate nozzle. Fixed nozzles may also be installed. 

B. Configuration 

The hlowdown facilit3' will consist of a single track, accessible 
fran both ends of the shop and shop leads, and will contain a pit, 
proportioned fo.r this purpose. The blow-down pit will be readily 
accessible from the transit vehicle shops, and will have a shelter 
and air-treatment equipment. 

C. Facilities thid Equipment 

The blow-down facility will include a through track over a pit which 
will be one married-pair long, prdportioned to permit employees 
standing in the pit to rSoe loose accumulations of foreign matter 
from the entire undercarriage of a transit vehicle. The pit will be 
sheltered, sufficient to provide protection from the elements. 

S 

Compressed-air for the blow-down nozzles will be provided along the 
pit. The pit will be drained, and a water supply for cleaning the 
pit will be provided along with water treatthent or reclamation 
facilities as nay be required.. A means of trapping and collecting 
air-borne matter will be provided. The pit will contain 
illumination. 

Hand-held blow-down devices and possibly, fixed nozzles will be pro- 
vided. Supervision, administrative support and Sployee facilities 
will be combined with those provided for other areas. 

P. Staffing 

The blow-down facility will require one or two employees, possibly 
laborers. It will b.e staffed for probably two, and maybe three 
shifts.. Since the blow-down facility will support the S&I and 
heavy repair shops, hours-of-ope±ation of the blow-down facility will 
he coordinated with those shops. 



3.3 SHoP ADMINISTRATION AND SUPERVISION 

Although the shops otflnization and positions will be subsequently iden- 
tified by the District, provisions must be made for accommodation of 
persoflnel who will be headquartered in this facility. Accordingly, Epace 

is provided within the main shop, based upon the following assumptions: 

3.3.1 Management 

Office accommodations and space for clerical support will be required for 

at least: 

A. Maintenance departmental manager, who directs all rail maintenance 
activities, including transit vehicle and maintenance-of-way. This 
individual may be headquartered at another location; however, tt is 
felt that accommodations in the taain shop are desirable. The 
following positions are subordinate to the maintenance manager. 

B. Transit Vehicle maintenance manager, who directs all transit vehicle 
maintenance activities, including the main shop anØ maintéñánce 
forces at the North Hollywood Yard. 

C. Maintenance planning and couttol manager, who directs the various 
planning, scheduling, and coordinating activities, including the 
maintenance control cnter and communications center, from which all 
mobile crews are dispatched. 

D. Quality assurance/control manager, who directs the inspection and 
various analytical and repoiting forces. 

E. Maintenanc engineering manager, who directs a force of engineers/ 
technicians engaged in equipment troubleshooting and inproement 
activities. 

3.3.2 Administration 

Space will be required for the following activities: 

A. Maintenance planning and control - 

Estimate = 6 employees in communications center, and data-processing 
center with a computer aTnd related equipment. 

B. Quality assurance/control - 

Estimate = 5 employees, files. 
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C. Maintenance engineering 

Est. = employees, drafting table(s), work tables, storage cabinets, 

and small library. 

. 

D. Other 

Central files and conference room. 

Accommodations for lowerlevel administration and supervision are 
discussed in the sections describing the various shops 
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S 
FUNCTIONAL PLAN - YARDS AND SHOPS 

CHAPTER 4.0 

MAIN YARD AND SHOPS CONFIGURATION 

4.1 LOCATION AND DESCRIPTION 

The site of the main yard used to develop the various layouts is located 
ea9t of the central business district of Los Angeles. It is situated 
between the Santa Fe Railway to the east, which is immediately west of 
the Los Angeles Rivr, and Santa Fe Avenue on the west. The yard site 
extends south from the Santa Ana Freeway to .a point about 1100 feet south 
of the Sixth Street Bridge. 

In the north-south dimension, the site is approximately 6,000 feet long. 
The east-west dimension varies, with the widest point being just north of 
the Fourth Street Bridge. At this point, the yard will he 800 feet wide. 
North of the First Street Bridge and south of the Fourth Street Bridge, 
the yard narrows appreciably. This site provides for a yard area of 
approximately 45 acres.. 

5 A yard located on this site has certain eonst±aints. .Thes.e are: 
existing highway bridges for the Santa Ana Freeway, First Street., Fourth 
Street, and Si*th Street crossing the yard site; an Amtrak Coach Yard 
south of the Seventh Street Bridge; and the Santa Fe Railway Facilities 
in this area. Any yard layout must provide for maintaining the main 
track of the Santa Fe Railway, a principal lead, five storage tracks and 
track connections between the Santa Fe Railta' and the freight spurs 
located west of the yard site. A yard at this site will require the 
removal, construction and relocation of railroad tracks.. 

5 

4.2 LAYOUT YARD 

4.2.1 Yard Site 

The main yard sdill e*tend from a point between the Santa Ana Freeway and 
the First Street Bridge southward to a point below the Sixth Street 
Bridge. The width of the site allows placement of the storage yard next 
to the main shops. The length of the site plus the narrowness of the 
available land at each end of the site rules out placing the storage yard 
and main shops end to end. 
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4.2.2 Yard Entrance 

Entrance to the main yard is based on the following: 

A. The terminal of the Metro Rail starter line will be at Union 
Station. 

B. The 'ard leads will extend from this terminal station to the yard 
site: 

C. The extension eastward from the Los Angeles Central Business District 
will be from Unidn Station and will follow an alignment north of the 
Santa Ana Freeway and south of the Los Angeles County Technical 
Center.. The main tracks must pass through a gap between th.e two of 
about 80 feet. 

Based on these assumptions, two yard leads will b.e provided from Union 
Station. Leaving Union Station, the future main tracks will descend so 
that they can pass under the Los Angeles River. The yards leads will 
ascend from Union Station, pass over the eastbound main track (future) 
and under the Santa Ana Freeway and a relocated freight spur to a portal 
at th,e north end of the yard. This portal will provide for four tracks. 
Two will be the yard leads from Union Station. The remaining two tracks 
will he the yard leads to the Metro Rail eastward extension. The two 
leads to the east must drop rapidly to cross under the Los Angeles River. 
The distance to the River is insufficient to lower the leads beneath the 
main tracks. The two tracks must therefore cxoss beneath the River 
adjacent to the main tracks. The grade separated junction will have to 
he made further east to connect the leads to the main tracks. (See 
Figure 4.1) 

L 

4.2.3 Transfer Zone 

The transfer zone for the main yard is adjacent to the portal. From the 
portal, the four yard leads proceed through an interlocking that allows 
each lead to have access to any one of the four transfer tracks. The 
most westerly track at the south end of the interlocking provides the 
lead into the maintenance of way shop and its storage tracks. The three 
easterly transfer tracks connect t the stotage yard. The three westerly 
transfer tracks connect to the main shop tracks, the wash track and the 
blow down pit track. The layout described above allows access of any of 
the four leads from the mainline into any portion of the yard. Operation 
of this patt of the yard is described in Section 2.2.1 of the Functional 
Plan (See Figure 4.1). 
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4.2.4 Main Body 

The Main Body of the Yard consists of the storage yard located on the 
east side of yard and the main shop located on the west side of the 
yard. The storage yard is arranged to include as many as 10 tracks, 
each having a capacity of 1$ cars, or three six-car trains, for a maxi- 
mum total capacit3' of 180 cars. The tracks are alternately spaced at 
14 feet and 19 feet centers. The storage yard is double ended, with 
access at each end between all other yard elements. The function of 
this facility is described in Section 2.2.2. Between the storage yatd 
and the main repair shop will be the wash tracks, the blow down pit, 
and the tunaround track. There is an additional storage track (capac- 
ity greater than needed), which can be used as a second runaround track 
(See Figure 4.2). 

4.2.5 Tail Tracks 

At the south end of the yard, all tracks within the main body of the 
yard connect into one of two tail tracks (800 feet and 1,050 feet in 
length). These tail tracks (with a test track) are between two operat- 
ing railroad tracks. The easterly tail track provides a crossover to 
coilnect into the test track. Operations of the yard at the south end 
will be based on reverse moves (See Figure 4.3). As an example, a 
train leaving the wash track would enter either of the tail tracks in a 
southward movement. It would then reverse direction and proceed north- 
ward into the storage yard. 

A 1oop track arrangement was considered ofiginally for this yard site. 
In order to provide a loop track ar±angernetit and a yard capacity 
similar to that for the tail track arrangement, the loop tracks would 
extend to about the Sixth Street Bridge, require the reconstruction of 
a part of the Fourth Street Bridge and the taking of approximately 17 

acres of street and industrial property, in addition to railroad 
property. Anpther plan places the loop track entirely within the yard 
site, north of the Fourth Street Bridge. This layout reduces the size 
of the storage yard by 40 cars and the main shop by about 40,000 square 
feet. In addition, it does not allow for any incrëasès in the yard 
facilities. 

4.2.6 Test1 Track 

The test track is provided along the east side of the site between the 
main yard and the Santa Fe Railway. The Test Track would be about 5900 
feet long extending from the south end of the tail tracks to a point 
just short of the Santa Ana Freeway. The northern end is determined by 
the location of railroad freight spur which drosses from the west over 
to the Santa Fe Railway main track. The south end is north of the 
Aiñtrak Facilities in the vicinity of the Seventh Street Bridge. A 
service road is provided adjacent to the test track for most of its 
length. A test building (40 feet wide by 170 feet long) with a run- 
through spur track is located south of the First Street Bridge. (See 
Figutes 4.1, 4.2, and 4.3). 

S 
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4.3 DESCRIPTION OF U1LD1NGS 

4.3.1 Main Shop 

The main shop is an industrial-type building., containing high bays for 
the hêavly repair and service and inspection areas. There arE two-livel 
areas on the west side of the building and in the center, separating the 
two high bays. These areas contain various component repair shops, sup- 

port shops, emplOyee facilities, offices, administrative areas, the 
stoles, and equipment rooms. There is a loading dock adjacent to the 
stores, as well as access to the heavy repair bay there equipment may be 
unloaded from rail or hightav freight vehicles. Rail access to the shop 
is at both ends. There are thtee tracks, each containing three married- 
pair positions through the service and inspection area; two tracks, each 
containing two married-pair positions; and a single track for the wheel- 
truing equipment in the heavy repair flea. An additional track is 
through the blow-down facility, which is located along the east side of 
the building. The yard control tower is placed in a centralized position 
over the blow-down pit adjacent to the main shop building. The layout of 

the main shop has been developed to meet the functional requirements and 

facilities as described in Sections 3.2.2 through 3.2.6 and 3.2.8. The 
layouts for the main shop are shown dn Figures 4.4 and 4.5. A cross sec- 

tion of the shop Is shown On Figure 4.6 and the front and side elevations 
of the building are shown on Figure 47. 

4.3.2 Maintenance-of-Way Shop 

The maintenance-of-way shop is a single industrial type building, coin- 

prised of a high bay containing general repair and automotive repair 

areas and an adjacent, single level area containing various smaller 
shops, stores, shop equipment rooms, employee facilities, and office and 
administrative areas. There is a loading dock a4jacent to the stores, 

and road and rail access to the north end of the general repair area. 
The functional requirements and facilities are described in Section 
3.2.7. The building layout is shown on Figure 4.8 and the front and side 
elevations on Figure 4.9. 

4.3.3 Transportation Building 

The transportation Building is a single-level office building of indus- 
trial type construction, containing offices and administrative areas, an 
eiwpldyee repoftiñg area, and various employee facilities. A coverEd 
entrance and service vehicle parking are at the north end of the build- 
ing. The functional requirements and the building layout are shown on 

Figure 4.8, and the front and side elevations are shown on Figure 4.lO 



4.3.4 Test Building 

The test building is a small, single story, industrial type building con- 
taining a single track, connecting at both ends to the test track. This 
track is located in a general work area, one married-pair in length. The 
building also contains an office, storage, rest room, as well as an 
equipment room and tSin control room. The functional requirements and 
facilities are described in Section 2.2.9. The building plan Is shown on 
Figure 4.8. 

4.3.5 Interior Car Cleaner's Building 

The interior car cleaner's building is a small, single-level industrial 
type building containing a single office, storage, equipment room, and 
employee facilities. Adjacent to the building is a covered parking area 
for small service vehicles. The functional requirements and facilities 
are described in Section 2.2.4. The building plan is shown on Figure 
4.8.. 

4.3.6 Cat Washing Facility 

The configuration of the car washing facility is tentative at this time, 
pending development of the equipment specifications. The facility will 
be placed along a single track, allocated for this use, and will be 
enclosed to the extent required to prevent airborne spray or water- 
spotting of the cars. The functional and facility requirements are 
described i' Section 2.:24. A conceptual plan is shown on Figure 4.8. 

4.3.7 Traction Power Substation 

.---. 

Pending further development of the traction power distribution system, no 
attempt has been made to size or locate this facility at this time. 
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FUNCTIONP.1 PLAN - YARDS AND SHOPS 

CHAPTER 5.0 

NORTH HOLLYWOOD YARD 

5.1 LOCATION AND DESCRIPTION 

The site of the minor yard discussed in the functional plan is located in 
the San Fernando Valley northwest of the central area of Los Angeles. 
This site is dependent upon the location of the terminal station of the 

starter line which is designated in the Preferred Alternative as the 

North Hollywood Station. The station is located in the median of Chand- 
ler Boulevard at the intersection of Chandler and Lankershim Boulevard. 
The station and yard ate orienteñ east to west. in the extra wide median 
of Chandler Boulevard. The yard would be placed in as close proximity as 
possible to the west end of the station platform at Lankershim Boulevard. 
To avoid excessive construction costs and disruption of residential 
areas, the east end of the yard is constrained by the hollywood Freeway 
(California Highway No. 170) and the dpeP stoS drain adjacent to this 
freeway. (See Figure 5.1) 

To ptovide the area necessar' for the yard, a portion of Chandler Boule- 
vard and the Southern Pacific Railroad track mUst be relocated. The area 

south of Chandler Boulevard between TUjunga Avenue and the Hollywood 
Freeway is the Notth Hollywood Park and Recreation Center. Any expansion 
of the yard site should avoid this park due to community considerations. 
The westbound lanes of Chandler Boulevard would shift 80 feet northward 
in the segment between Tujunga Boulevard and Beck Avenue, This requires 
acquisition of the propert' now facing Chandler Boulevard in these two 

blocks. Transitions will be provided at each end from the existing road- 
way to the new aligsent. 

A Southern Pacific Railroad freight line is presently locatei in the 
median strip of Chandler Boulevard. It is proposed that this: freight 
track he relocated to a strip of land on the south side of the adjacent 
yard area. This strip wOuld vary in width from 30 to 80 feet. The 
intent is to entirely separate the right-of-wa5r tn he used by the 
Southern Pacific, from that used by the District. The yard site will 
contain approximately ten acres of land exclusive of the relocated 
Street, the new Southern Pacific trackway and the District's trackway 
east of Tujunga Boulevard. 

The site will have a depth of approximately 30 feet (average) below 
existing grade. It is assumed at this time that the site will be covered 
to ptoVide for future utilization of the area above the yatd. Accord- 
ingly, a deck has been indicated on the sectional drawing, (See Figure 
5.2) 



5.2 YARD LAYOUT 

Layout of the minor yard in North Hollyood is along the eastwest axis 
of the site. (See Figure 5.1.) The North Hollywood Station is at the 
east end of the site and the storage yard at the west end. Between these 
two, immediately west of Tujunga Boulevard, is the throat of the yard, 
where a double crossover provides access between the inbound main track, 
the yard tracks, the shop track, and a tail track which is utilized for 
yard switching novetents. East of Tujunpa, a crossover provides, access 
between the outbound main track and the yard. West of the double 
crossover, a single crbsthver provides access between the southernmost 
storage track, beth main tracks, and the tail track. 

To simplify the future extension of the Hetro Rail westward on Chandler 
Boulevard, the storägé yard will be located entirely to one side -. the 
north side of the main tracks. A tail track is provided north of the 
main ttacks to allow yard switching without interfering with station 
op,e rations. 

The yard may be opetated by central. or by local control. This will 
require a ard control center near the throat of the yard. The yard 
contrOl center is located within a multipurpose operations and mainte 
nance building. The location of the service and inspection track near the 
yard throat causes the dperations and maintenance building to be placed 
to the north of, and adjacent to the throat. Access for highway vehicles 
to the yard area is provided by a ramp north of the tail track. The 
storage 'e±d will consist of eight stub-ended tracks having a total 

.. capacity of 64 cars. Track spacing will be, 
alternatively, 14 feet and 19 
feet, so as to permit interior cleaning in the storage yard. 

Due to site constraints, the transfer zone for this yard will be located 
at the North Hollywood Station. 

Access to and from the surface will be stairway, elevator, or rtp. The 
rtp will have a six percánt grade and allow access for emrgency 
response and District automotive vehicles to the yard. Private vehicle 
parking will he provided on the surface, along with vertical circulation 
for both normal and emergency access to the facility.. The design of 
these will be in accordance with applicable fire and life safety, and 
system security requirements, and will be coordinated with the designer 
of the surface facilities. 



5.3 DESCRIPTION OF FACILITIES 

The North Hollywood Yard will be provided with facilities and equipment 
to accomisdate the performanc.e of many of the functions performed in the 

main yard, on a reduced scale. These functions and the facilities pro- 
vided are as follows: 

5.3.1 Transit Vehicle Storage 

A stub-ended yard, consisting of eight tracks of various lengths as dic- 
tated by site configuration, is provided., having a total usable capacity 
of 32 married-pairs. The track layout is aftanged to permit storage of 
traits, and switching for the purposes of consist-length changing and 
removal of cars from tEams for placement into the S&I facility. 

5.3.2 Service and Inspection 

Limited S&I capability will be ptovided, consisting of a single shop 
track of sufficient length to accommodate one married-pair over a pit, 
and an additional maftied-pair on the lead track to the pit. The S&I 
support facilities will be housed in a multi-use operations and mainte- 
nance (O&N) building, located at the northeast portion of the site, 

adjacent to the pit. 

53.3 Transit Vehicle Interior Cleaning 

As in the main yard, interior cleaning will be performed in the storage 
yard. Accordingly, tracks In the storage yard will be spaced such that 
alternate aisles will be of sufficient width and surfaced to permit the 
movement of cleaning personnel and small vehicles. Storage for supplies 
and equipment and parking and battery-charging facilities fpr the small 
vehicles are provided in the operations and maintenanc,e building, which 
is also the employee reporting location. 

5.3.4 Operations and Maintenance Building 

[1 

Due to site constraints as well as the scope of operations at? this yard, 
a single, multi-use operations and maintenance building is provided 
containing offices, administrative pace, employee facilities, the yard 
control office, and storage for Car Cleaning, S&I, and other maintenance 
activities. These functions as well as facility requirements are des- 
cribed in Chapters 2 aM 3. The yard and building plans are shown in 

Figure 5.1. A section is shown in Figure 5.2. 
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