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CHAPTER! 

INTRODUCTION 

1.1 PURPOSE 

The purpose of this operations and maintenance (O&M) plan for the Metro Pasadena 

Project is to define the basic operating and maintenance philosophies and methodologies 

for the system. Consideration has been given to the current operations of the Metro Blue 

Line and the applicable O & M planning aspects of the Metro Green Line in the 

preparation of this plan. The information presented herein represents a level of detail 

that will support final engineering of facilities and will permit final engineering level 

annual operations and maintenance cost estimating. This plan is dynamic in nature, in 

that it will be periodically updated as additional and further detailed design information 

becomes available. 

1.2 OBJECTIVES/SCOPE 

The plan's objectives are to describe the system from both operational and maintenance 

viewpoints in order to: 

A. Define service and operating characteristics 

B. Provide a frame of reference for system design 

C. Provide a basis for analyzing operating alternatives and operating costs 

D. State the policies and objectives for the Metro Pasadena Project 

E. Establish progra.'lls that will maximize the availability and dependability of 

facilities and equipment 
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1.3 0 & M ORGANIZATION 

The O&M Plan consists of eight chapters as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

CHPTR-1 
OMPI-PAS 

Chapter 1 provides an introduction to the plan 

Chapter 2 is a brief description of the entire system including the route alignment 

and interface with future transit lines 

Chapter 3 identifies agencies external to the Pasadena Line that influence or 

regulate operation of the system 

Chapter 4 establishes basic operating requirements for normal as well as abnormal 

train operations, including service standards and levels, operating statistics, and 

fleet requirements for both initial and future operations 

Chapter 5 presents the functions and requirements for central control 

Chapter 6 discusses operations and security at stations 

Chapter 7 defines the yard and maintenance shop functions, operations, activities, 

and facility and equipment requirements for the initial yard and shop as well as 

for the future yard and shop 

Chapter 8 presents the estimated staffing levels and annual costs for the initial 

year of operation and maintenance of the Pasadena Line 
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CHAPTER 2 

SYSTEM DESCRIPTION 

2 .1 G E."l'lffiRAL 

The proposed Metro Pasadena Project (Pasadena Line) involves the extension of the 

Metro Blue Line from downtown Los Angeles through Pasadena. While the Pasadena 

Line will eventually be connected with the existing Metro Blue Line at the 7th Street 

Metro Center Station in downtown Los Angeles, the line will initially terminate at Union 

Station. The Pasadena Line will, therefore, operate independently from the Metro Blue 

Line for an interim period of several years. 

The Pasadena Line will involve exclusive and semi-exclusive alignments, power 

collection from an overhead contact system (750 VDC nominal), barrier-free fare 

collection system, manual operation with automatic train protection, and cab signaling 

in exclusive and semi-exclusive alignment locations. The rail vehicles will be articulated 

with an operator's cab at each end, will be approximately 90 feet long, and will be 

capable of operating at a maximum speed of 55 mph. Each vehicle will have a design 

capacity of 76 seated passengers, plus 107 standing passengers at design service loads, 

and 161 standing passengers at crush loads. 

Initially , a flat fare structure will be used, but future fares will be based upon a zone 

structure relative to distance traveled. Fare collection will be of the self-service type (no 

barriers). Single ride, round-trip and transfer fare media will be sold at ticket vending 

machines (TVM's) at each station. The TVM' s will have change-making capability so 

that separate change machines will not be necessary. Monthly passes will be sold at 

off site outlets. Transit Police will randomly inspect fare media for validity on trains and 

in paid areas of stations. Passengers riding without valid proof of payment will be cited. 

Provisions will be made for transfers between other rail and bus systems. 
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2.2 ROUTE ALIGNMENT 

While several alignment alternatives are currently being considered, it is expected that 

the Pasadena Line will initially operate from Union Station to Sierra Madre Villa Avenue 

in Pasadena, a distance of approximately 13.4 miles. The initial service route will have 

14 stations. Most of the stations will be at-grade and a few stations will be of aerial or 

perhaps subway or depressed (cut) in configuration. The initial route is scheduled to 

open for revenue service in November 1997. 

Two potential extensions of the Pasadena Line which are being considered are the 

Glendale Branch and an extension to Azusa. North of downtown Los Angeles, the 

Glendale Branch would meet the Pasadena Line just north of Chinatown. The Glendale 

Branch would operate from Union Station to a possible interim terminus at Sonora in 

northwest Glendale, a distance of approximately 9 .1 miles. The brand~ would have 7 

stations and would be approximately 7.4 miles in length from the junction with the 

Pasadena Line. An additional 3-station, 4.5 mile extension to Burbank is also being 

studied. A non-revenue connecting track will be provided between the Glendale Branch 

and the northbound direction of the Pasadena Line. 

Train storage, cleaning, and maintenance facilities will be provided on a temporary basis 

for the initial service to Pasadena and on a permanent basis in conjuction with the start 

of service on the Glendale Branch. The temporary yard and shop facilities will be 

located at the ex SPTC Midway yard site. 

The other extension would operate from Sierra Madre Villa to Azusa, a distance of 

approximately 9 miles. The Azusa extension would have about 4 stations. 
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2.3 RAIL/TRANSIT CONNECTIONS 

The Pasadena Line will allow connections with the Metro Red Line, Metrolink 

Commuter Rail Network, Amtrak, bus, and other transportation services at the Union 

Station. In the future, the Pasadena Line will connect directly with Metro Blue Line at 

the 7th Street Metro Center Station. Transfers between the Pasadena Line and the Metro 

Red Line will also be available at the 7th Street Metro Center Station when the Pasadena 

Line is connected directly with the Metro Blue Line. 

2.4 PATRONAGE PROJECTIONS 

Patronage projections are required in order to establish equipment quantities such as the 

number of vehicles and pieces of fare collection equipment, operational requirements 

such as consist length and headways, and station circulation requirements. For 

operations planning, the most important patronage projection is the peak-hour, peak.­

direction link volume, as it constitutes the basis for establishing the operating schedule. 

The design year patronage projections for the Union Station to Sierra Madre Villa 

segment of the Pasadena Line are extracted from the FEIR of February, 1990. The 

design year daily patronage is projected to be 64,300. The peak-hour, peak-link volume 

patronage is estimated to be 5,345. The A.M. peak-hour passenger loading is shown in 

Table 2-1. Patronage projections for the initial year of service are assumed to be 

approximately 65 % of the design year patronage. The initial year daily patronage is 

estimated to be 41,800. The peak-hour, peak-link volume patronage is estimated to be 

3,470 for the initial year of service. 
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T11ble2- 1 

METRO PASADENA PROJECT 
AM PEAK HOUR PASSENGER LOADINGS 

tfc.thboun!I Southbound Totals 

§!!!!!2!l b!sl a!lsl!JJ on-TritJo ~ 6!!s!!! Qn- Train ~ &lbb 
Union Station ...................... 1239 4851 1239 4851 

1239 4851 
Chinatown ........................... 86 303 162 656 248 959 

1022 5345 
Avenue28 ........................... 34 118 451 38 485 156 

938 4931 
Marmion W11y/Flgus011 ...... 82 153 367 201 449 354 

867 4765 
Avenue 51 .............. ........... ,. 51 42 700 15 751 57 

876 4080 
Marmion Way/Ave 57 ......... 121 114 1235 62 1358 176 

883 2907 
Mission ........................... .. .. 43 70 451 27 494 97 

856 2483 
FHmote ..... ......... ... .. .. .. ......... 91 111 208 101 299 212 

836 2375 
Del Mar ............ ................... 147 483 1064 266 1211 749 

499 1578 
Memorial ............................. 52 195 334 110 386 305 

356 1354 
l..a<e .................................... 33 79 349 30 382 109 

310 1035 
Hill ....................................... 14 50 159 22 173 22 

275 898 
Slllfra MIich VIiia ............... 275 898 898 275 

Sou-ce: FEIR, February 1990 
2- 5 
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CHAPTER 3 

OPERATING REGULATIONS 

This chapter identifies agencies external to the Pasadena Line that have specific 

regulations or requirements that directly impact the operation of the system. 

3.1 CALIBORNIA PUBLIC UTIT.,ITIES COMMISSION (CPUC) 

The regulations of the CPUC applicable to system operations and maintenance will be 

strictly followed. The following is a list of the CPUC General Orders that are applicable 

to the Pasadena Line Extension. 

GENERAL 
ORDER NO. GENERAL ORDER DESCRIPTION: 

22-B Regulations governing the reporting of accidents on light rail and railroad systems 

26-D Regulations governing clearance of railroads and street railroads with reference 

to side and overhead structures. parallel tracks, crossings of public roads, 

highways, and streets 

33-B Regulations governing the construction, reconstruction, maintenance and operation 

of interlocking plants at crossings, junctions, drawbridges, in yards, and at 

sidings of railroads and street railroads. 

52 Construction and Operating of Power and Communication Lines for the 

Prevention and Mitigation of Inductive Interference 

72-B Rules governing the construction and maintenance of crossings at grade of 

railroads with public streets, roads and highways in the State of California 

75-C Regulations governing the protection of crossings at grade of roads, highways, 

and streets with railroads in the State of California 

88-A Rules for altering public railroad/highway grade crossings 
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GENERAL 
ORDER NO. GENERAL ORDER DESCRIPTION: 

95 Rules for overhead electric line construction 

I 08 Regulations requiring railroad corporations to file rules and regulations of their 

operating departments and any changes or reissues thereof. 

110 Radio Communications on Railroad Operations 

118 Regulations governing the construction, reconstruction, and maintenance of 

walkways adjacent to rail tracks and the control of vegetation adjacent thereto 

127 Regulations governing the construction, reconstruction, maintenance, and 

operation of automatic train control systems with respect to train detection and 

separation, route interlocking, speed enforcement, and right-of-way hazard 

protection for rail transit systems 

128 Rules for construction of underground electric supply and communication 

systems 

131 Planning and Construction of Facilities for the generation of electricity and 

certain electric transmission facilities 

135 Regulations governing the occupancy of public grade crossings by railroads 

143-A Rules for the design, construction, and operation of light rail transit systems, 

including streetcar operations* 

145 Rules for exempting certain at-grade crossings from motor vehicle stop 

requirements 

Table 1 of General .Order 143-A identifies speeds permitted on LRT systems. For 

reference purposes, a copy of Table I is included herein as Table 3-1. 
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- - - - - - - - - - - - - - - - - -
TABLE 3-1 CPUC GENERAL ORDER 143A 

MAXIMUM PERMITTED SPEEDS FOR LIGHT-RAIL TRANSIT SYSTEMS 

9.04 AUgnment CroHlng or lnt11r11ectlon Control Train Mulmum Permitted Speed 
Cl1Hlflc1tlon Protection NotH 

II. Excluslve Not Applicable ATP & ATS No Limit 1 
Not Applicable ~•r on1.,.. 1-1 BS 55 mph 
Not Applicable None Required 45mph 2 

b. Seml-Excluelve 11 Between Croulngs Train Protection & Me,dmum Permitted Speed 119 for Alignment Cl11nllic11tlon 
9.04, a 11bov11 

(11 Fenced Rlght-of-W11y 21 At Crossing, 
with At-Gr11d11 Crossing, FIHhlng lights & G 111119 ATP & ATS No limit 

FlHhlng lights & G 11111, Al'P ORl'J' '4BS 55 mph 
Fleshing lights & G 11111s None Requiled 45mph 
Trelflc Signal of other Non11 Required S1111 footnot11 3 
Approved Device 

(21 Street Median or Side 11 Between C1os11ings None Required L11g11l Spead of P111111l11l 2,5 
Alignment with 6" Curb & Tr11fllc + 10 mph 
Fence 21 At Crossing, None Required 

Fluhing Lights & G 11111s Legel Speed of Parallel 2,5 
(Side Alignment Only! Tralfic + 10 mph 

T111flic Signal or Other None Required Legal Speed of Parallel 2 
Approved Device Traffic but not to axcead 35 mph 

(31 Streat Median or Sida T111lflc Signal or Other Approved None Required legal Speed of Perallel Traffic but not 
Alignment with 6" curb Devices to exceed 35 mph 2 

141 Mountable Curb or Transit Traflic Signal or other Approved Device None Required Legel SpHd of Perellel Traffic hut not 
Lana to exceed 35 mph 2 

Non-Exclusive Traffic Signal or other Approved Device None Required Legel Spead of Parallel Traffic but not 
( 11 Mi1ted Traffic to uceed 35 mph 2 

Treflic Signal or other Approved Device 
121 Pedestrian Mell None Required 20mph 4 

Notes: 11 Speed Is limited only by vehicle 01 alignment characteristics. 
21 Provided adequate stopping sight distance is available. 

31 T111fflc signal or other approved device et croHlngs on 9.04, b 111 right of way may be 11uthorl1ed only in special locations, where speeds do not exceed 35 mph. 
41 Lower speed may be required for malls paved flush with the tracks. 
51 Mulmum speed of 55 mph unle111 ATP & ATS are provided. M111tlmum speed 45 mph unless ATP Is provided. 

:,. , 

-
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3.2 OTHER AGENCIES 

The requirements of the 1990 Americans with Disabilities Act (ADA) will be 

implemented for the Pasadena Line. 

The recommendations of the Light Rail Subcommittee of the California Traffic Control 

Devices Committee will be followed to the extent practicable for all traffic signage and 

control devices required for the Pasadena Line. 

3.3 RA.Il,ROAD INTERFACE REQUIREMENTS 

The Pasadena Line will interface with the trackage and/or operations of the Metrolink 

Regional Commuter Rail Network and the Southern Pacific Transportation Company 

(SPTC). The interface with railroad operations will involve track connections, common 

right-of-way, and over/under crossings. 

Interface with the railroad operations will occur primarily in the vicinity of Union Station 

(the downtown terminal station) and the Taylor and Midway yards (the site of the 

Metrolink and Pasadena Line yards and shops). In these areas, the Pasadena Line 

crosses over Metrolink and Southern Pacific. In addition, track connections with 

Metrolink and shared use of the Capitol Milling spur exist at the Midway Yard site. 

All interface requirements relative to the Pasadena Line and railroads will be designed 

and implemented in accordance with the regulations and standards of the Federal Railroad 

Administration (FRA), CPUC, American Railway Engineering Association (AREA), and 

the railroads involved. 
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CHAPTER 4 

SYSTEM:S OPERATIONS 

This chapter presents the operating plan for train operations for the Pasadena Line 

Extension. The following topics are included in this section: 

A. Operational requirements (including operating hours and schedules, patronage 

projections, operating headways, trip time, fleet size, and mainline route 

schematic) 

B. Normal operation (including daily train operation and terminal operation) 

C. Abnormal operation (including events, responses, and mid-route special 

trackwork). 

4.1 OPERATIONAL REQUIREMENTS 

The basic assumptions regarding operational requirements and service levels are 

presented below. These assumptions are consistent with the operations of the Metro Blue 

Line. 

A. 

B. 

CHPTR-4 
OMPl-PAS 

The system will ultimately operate seven days per week, 24 hours per day. 

Initially, the system will operate seven days per week, 20 hours per day. 

Trains will operate with consists of 2 and/or 3 vehicles, depending upon service 

requirements. 
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C. 

D. 

CHPTR-4 
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Peak-hour. adjusted peak-link volume patronage is estimated to be 5,345 in the 

design year 2020 and 3,470 in the initial_ year 1997. Daily patronage is estimated 

to be 41,800 in the initial year of operation and 64,300 in the design year. 

An average peak-period seated-to-standee loading ratio of 1: l (76 seated + 76 

standing = 152 passengers per vehicle) is desirable in order to avoid 

overcrowding and to allow reasonable fare inspection capability. 
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4.1.1 Operating Schedule 

The preliminary operating schedules for the initial year and future years are shown in 

Tables 4-1 and 4-2, respectively. The schedules were developed based upon the above 

assumptions, as well as trip time and headway requirements. Tables 4-3 and 4-4 contain 

the estimated annual vehicle miles and vehicle hours associated with each of the operating 

schedules. 

Ea.ch weekday consists of five or six operating periods, in accordance with the required 

service level. The operating periods are as follows: 

Early 4:30 a.m. to 6:00 a.m. 

A.M. peak 6:00 a.m. to 9:00 a.m. 

Mid-day 9:00 a.m. to 3:00 p.m. 

P.M. peak 3:00 p.m. to 6:00 p.rn. 

Evening 6:00 p.m. to 12:30 a.m. 

Late (Future) 12:30 a.m. to 4:30 a.m. 

Saturdays, Sundays, and holidays consist of three or four operating periods: 4:30 a.m. 

to 9:00 a.m., 9:00 a.rn. to 6:00 p.rn. , 6:00 p.rn. to 12:30 a.m., and 12:30 a.m. to 4:30 

a.m . (future). Operating schedules will be revised, if necessary, once actual operations 

begin and actual patronage demands are identified. 

4.1.2 Station to Station Trip Time 

The details of the station to station trip time for the initial and future service routes for 

the Pasadena Line will be developed once specific station locations are established. The 

one-way trip time will include actual running time, station dwell time (an average of 20 

seconds per station stop), traffic signal delay time, and acceleration/deceleration time 

associated with traffic signals and speed restrictions. 

At this time, the one-way trip times for the initial service route and the two potential 

future service routes are estimated to be as follows: 
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AM 

PM 

PASADENA LINE OPERATING SCHEDULE - INITIAL YEAF 

MON WED THUR FRl SA7 SUN 

1--------1-------- 1----==-=l========l========l========I=======~ : 
'+ : ()() - I I 

-1--------------------------------------------1----------------- 1 
::, : 00 -I 2-CAR TRAINS AT I 

-I 15-MINUTE HEADWAY I 
t:..: 00 -l--------------------------------------------1 

-I 12-CA~: TRAINS AT 
7 : 00 -I 

-I 
8:00 -I 

-I 

2 & ~-CAR TRAINS AT 
8-MINUTE HEADWAY 

115-MINUTE 
I 

I 

HEALlWi'.-lYI 
I 
I 
I 

9:00 -1--------------------------------------------1----- ------------1 

10 : 00 

11 : O(J 

12:00 

1 :00 

2:00 

- I 
-I 
-I 
-I 
-I 

-I 
-I 
-I 
- I 
-I 

2-CAR TRAINS AT 
8-MINUTE HEADWAY 

12 & 3-CAR TRAINS 
18-MINUTE HEADWAY 

-I I 

3:00 -1--------------------------------------------I 
-I 

4:00 -I 
-I 

5:00 -I 
-I 

2 & 3-CAR TRAINS AT 
8 -M INUTE HEADWAY 

6:00 -1--------------------------------------------1-----------------1 
- I 

7:00 -I 
-I 

8:00 -I 
-I 

'3:00 -I 
-I 

10:00 -I 
-I 

11 : 00 - I 
-I 

2-CAR TRAINS AT 
15-MINUTE HEADWAY 

I 
12-CAR TRAINS AT I 
115-MINUTE HEADWAY! 
I 
I 

AM 12:00 -I 

-1--------------------------------------------1-----------------1 
1: 00 - I I I 

-I 

<SERVICE ROUTE = UNION STATION TO SIERRA MADRE VILLA AVE.> 
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AM 

PM 

TABLE 4-2 

PASADEN~ LINE OPERATING SCHEDULE - FUTURE SERVICE 

I MON TUE WED THUR FRI I SA1 I SUI\' 
1--------1--------1--------1-------- , ~------- 1--------1-------- 1 
I I I 

5: 3(> - I 
I 

E,:30 -I 

7; 3(l - I 

8:30 -I 

2,-CAR TRAIN£, AT 
<GLENDALE == 2-CAR 

4-MINUTE HEADWAY 
TRAINS) 

I 
12-CAR TRAINS AT 
18-MINUTE HEADWA~ 

l-------------------------------------------- 1 
9:30 -I 1----------------- 1 

10 : 30 -I 

I 2 & 2--CAR TRAINS AT 
11:30 -I (GLENDALE = 2-CAR TRAINS) 

I 8-MINUTE HEADWAY 
12:30 -I I.-, .=. &- 3-CAR TRAINS I 

I I ( GLENDALE==2 CARS> I 
1: 30 - I 18-MINUTE HEADWAY 

2:3(> -I 
I 

3:30 - 1--------------------------------------------I 
I I 

4:30 -I 

I 

5:30 - I 
I 

3-CAR TRAINS AT 
<GLENDALE== 2-CAR TRAINS) 
4-MINUTE HEADWAY 

E,:30 -1--------------------------------------------1-----------------1 
I I 

7 : 3(i - I 

I 
8:30 -I 

'3:30 - I 

I 
10:30 -I 

11 : 30 - I 

2 -CAR TRAINS AT 
15-MINUTE HEADWAY 

I 
12-CAR TRAINS AT I 
115-MINUTE HEADWAY! 
I 

I 

AM 12:30 -1--------------------------------------------I----------------- I 
I I I 

1:30 -I 1-CAR TRAINS AT 11-CAR TRAINS AT l 
TO 20- MINUTE HEADWAY 120-MINUTE HEADWAY! 

5: 30 I I 

(SERVICE ROUTE = UNION STATION TD AZUSA AND GLENDALE BRANCH> 
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SERVICE 
PERIOD 

WEEKDAYS: 

1¥'1 Peak 
OfH•eak 
P1'1 Peak 
Early/Evening 
Late 

Weekday Subtotal 

WEEIID1DS: 

Morir,ing 
Base 
Evening 
Late 

Weekend Subtotal 

TOTAL 

Route Distance = 
One-Way Run Ti■e = 
Round Trip Tiae = 
Average Syste11 Soeed= 
Total Fleet Size = 
Annual Miles per Car= 

(J)STAT!Y 

TABLE 11-3 

PASADENA LINE ~ REV9lJ£ VEHICLE HOORS/MILES - INITili... YEAR 

SERVICE HE~Y TRAINS CARS PER DAILY 
HOORS l■ir,utes) ON LINE TRAIN I CAR MILES 

I I 
3. 0 I 8 l 9 2.5 I 1508 I 
f,, (1 I & I 9 I 2 I 2412 I 
3.0 l 8 I 9 I 2.5 I 1508 I 
8. 0 I 15 I 5 I 2 I 1715 I 
0,0 I 0 I 0 0 l 0 I 

I I 
20.0 I 7143 I 

I 

I I I 
4.5 I 15 I 5 2 I 965 I 
9.0 I 8 I 9 2.5 I 4523 I 
6. 5 I 15 I 5 21 1394 I 
0. 0 I 0 I (1 0 I 0 I 

I I I 
20.0 I 6882 I 

13.4 lhles (Lt4ION STATION TO SIERRA MADRE VIWl AVE) 
0.57 Hours (34 Minutes) 

68 Minutes 
23.f, Mph 

36 Cars 
71,470 Average 

4--6 

DAILY II ANNUAL I ANN~ 
CAR IOJRS 11 CAR MILES I CAR HOUR:: 

II 
II 
11 

o4 11 392080 I 1&58(• 
102 11 627120 I 2b5,;'(I 

£,4 11 39208(1 I 1 f,58(1 

73 I I 44590(1 I 1885e 
0 II 0 I 0 

11 I 
302 11 1857180 I 78537 

11 
II 
I I 
11 I 
11 I 

41 I I 100360 I 4244 
191 l 1 470392 I 19892 
59 II 144976 I 6131 
0 II 0 I 0 

11 I 
291 11 715728 I 30267 

II 

11 I 
I I 2,572,908 I 108,805 
II 



I TABLE 4-4 

I PASADENA LINE: ·A,WJAL REVENJE VEHICLE HOURS/MILES - FUTURE SERVICc 

SERVICE ROUTE/ SERVICE HEADWAY TRAINS CARS Peli I DAI LY I DAILY I i ANNUA... I ANNUA.. 

I 
SERVICE PERIOD H!lJRS I i■1nutes ) ~ LINE TRAIN I CAR MILES I CAR HWRS 11 CAR MILES I CAR HOUR; 

I -1 I I 
UNI~ STAT!~ TO AZUSA I 11 
WEEKDAYS: I 11 

I ~ Peak 3. (I I 4 I 31 3 I 6588 I 252 I : 1712880 6,","~ 
Off -Peak 6.0 I B I 15 ~. 5 t 549(1 I 210 11 142740(1 5460(! 

PM Peak 3. 0 I 4 I 31 I 3 6588 I 2""..2 I I 1712880 I 6552(, 

I 
Early/Evemng &. 0 I 15 I & 2 I 3123 I 120 11 811980 I 3120() 
Late 4.0 I 20 I 6 I I 58o I 22 11 1~3b0 I S72(1 

I 11 I 
Weekday Subtotal 24.0 I 22375 I 856 11 5817500 I 222560 

I I I I 
WEEKENDS: II 
fllorrnir,g 4. 5 I 15 I B 2 I 1757 I 67 11 182728 I 6968 

I Base 9.0 I 8 I 15 3 I 8235 I 316 11 856440 I 328b4 
Ever1ir,9 6. 5 I 15 I 8 21 2538 I 97 11 2D39".i: I 10088 
Late 'i. 0 I 20 I 6 l I 58& I 22 II 60944 1 2288 

I 
I I I II I 

Weekend Subtot al 24.0 I I 13116 I 502 I I 1364064 I 52208 
11 I 

TOTAL l l 7, 181,564 I 274,768 

I 11 I 

ltH~ STATI~ TO WESTERN/S!HJRA <6l..£NIXl.E BRAtOll 

I 
WEEKDAYS: I I t I 
AM Peak 3.0 I 4 I 11 2 I 1386 I 48 11 360360 I 12~ 
Off-Peak 6. (I I fJ I 5 2 I 1386 I #I 11 :X,0360 I 12~ 
PM Peak 3. (I I 4 I 11 2 I 1386 I 48 11 360360 I 12~ 

I Ear ly/Ever,ing 8.0 I 15 I 3 2 I 986 I ;34 I I 2563o(II 8840 
Late 4. 0 I 20 I 2 185 I 6 II 48100 I 1560 

I 11 

I Weekday Subtotal 21t.0 I 5329 I 184 11 1~1 ·H8't0 
I I I 11 

WEEKENDS: I I I I I 

I 
Morinirsg 4.5 I 15 I 3 I 2 I 554 I 19 II 57616 I 1976 
Base 9.0 I 8 I 5 I 2 I 2079 I 72 11 216216 I 7~ 
Ever,ing 6.5 15 I 3 2 I 801 I 28 11 833041 2912 
Late 4.0 I 20 I 2 1 I 185 I 6 11 19240 I 624 

I I I 11 I 
Weekend Subtotal 24.0 I 3619 I 125 l I 376376 I 13000 

I I ' 
I TOTAL II 11 761,916 I 60,8'!0 

11 I 

I 
UNI~ STATI~ TO AZUSA: ~I~ STATI~ TO WESTERN/SCHJRA: 
Route Distance = 24.4 Miles Route D1starrr:e = 7.7 Miles 
~ay Run Tiae = 0.93 Hours (56 Minutes) One-Way Rur, T iae = 0.27 Hours <16 Mi nutes) 
Roi,md Trip Tiae = 122 Minutes Round Tri o Tiae = 42 Minut es 

I Average System Speed= 26.1 M111 Average Systl!II Speed= 28. 9 "111 
Total Fleet Size = 119 Cars Total Fleet Size = 29 Cars 
Annual Mi les per Cir= 60, 349 Avera9e Annual Miles per Car= 60,756 Average 
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Distance No. of 1-way trip time 
Service Route <Miles) Stations (Minutes) 

Union Station - Sierra Madre Villa 13.4 14 34 

Sierra Madre Villa - Azusa 11.0 6 22 

Union Station - Western/Sonora 7.7 5 16 

The estimated station to station trip time for the initial Union Station to Sierra Madre 

Villa service route is shown in Table 4-5. 

4.1.3 Operating Headways 

The operating headways for the initial service and future service operating periods will 

be as follows: 

Operating Period 

WEEKDAYS: 

AM/PM Peak 

Mid-day 

Early/Evening 

Late 

WEEKENDS: 

Early 

Mid-day 

Evening 

Late 

Operating Headway (minutes) 
Initial Future 

8 

8 

15 

NIA 

15 

8 

15 

NIA 

4 

8 

15 

20 

15 

8 

15 

20 

Note that operation of 4-minute headways on the Pasadena and Glendale Lines result in 

2-minute headway between the Glendale Junction and Union Station. 
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I TABLE '-t-=· 

I l=•ASADENA LINE STATIOl-i TD STATION TRIPTIMi:: 
INITIAL SERVI CE ROUTE 

I DISTANCE CUM DIST TRIP DWELL DELAY TOTAL CUM TOT 
STATIONS <MILES) <MILES) Crr11N ) <MIN > (MIN) (MIN) (MI N) 

------------------ --- - ---- -------- ------ ------ ------~ 

I UNION STATION 0 . (l(l (1. 0(1 (l.00 0. (>(I (1. (1(1 (1. (I() 

I CHINATOWN 0.63 o. E.3 l.5c. 0.33 l. 8'3 1. 83 

YARD & SHOP o. 00 

I GLENDALE BRANCH JCT o.oo 

AVENUE 2E, 1. 55 2 . 18 2.66 0.33 2 . 9'3 .. . 88 

I FRENCH O. E.3 2.81 1. 15 0. 33 1. 48 . - c: 
t, • .,j...; 

I 
MUSEUM 0. 85 3.66 1.55 0.33 1.88 8. 23 

AVENUE 51 0.72 4.38 1. 31 0.33 1. 04 '3.87 

I AVENUE c--, 
~I o. 62 5.00 1.32 0. 33 5. 00 6. 65 1E.. 52 

MISSION 2. 11 7. 11 "':' -:)C' 
W'• a,_i.J 0 . 33 3.58 20. 10 

I FILMORE 1. 5(> B. 61 2 . 58 0.33 2.91 23. 01 

DEL MAR 0.56 '3 . 1 7 1. '33 0 .33 2 . 2& 25. 27 

I MEMORIAL PARK 0.45 9. 62 0.% 0. 33 1.29 -:,,.. C" ... 
.._t.,. ~t., 

I LAKE AVENUE 1. 0'3 10. 71 1. 39 0.33 1. 72 28.2'3 

ALLEN AVENUE 0. 98 11. 69 1. 73 0 .33 2. OE. 30. 35 

I SIERRA MADRE VILLA 1. 72 13.41 .-, C' c::' 0. (H) -::. C:C" 32. 90 .:.. • ..J-.J ..... ...J..J 

I ======== ------- ----- ----- ====== ------
TOTALS 13.41 23.94 3.% 5.00 32 . 90 

I AVERAGE SPEED 24. 45 

I NOTE: DELAY TIME BASED UPON NEED FOR COORDINATING TRAIN 
OPERATIONS WITH CONDITIONS SUCH AS NEAR- SIDE SATION 
STOPS AND TRAFFIC SIGNALS UNTIL SUCH TIME AS 

I SPECIFIC IMPACTS CAN BE QUANT! FI ED. 
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4.1.4 Fleet Size 

At this time. the estimated fleet sizes for the initial service route and the future service 

routes are based upon the total round trip time (including a total of 12 minutes for 

terminal station tum back time), peak period headway, train consist length, operational 

spare vehicles ( one spare train per terminal or common terminal), and a maintenance 

spare vehicle ratio of 20%. The fleet size estimates will be refined when the appropriate 

peak-hour, peak-link passenger volumes are established for the future service routes. 

The estimated fleet sizes are shown in Table 4-6 for the initial service route and in 

Tables 4-7 and 4-8 for the future service extensions to Azusa and Glendale, respectively. 

The total fleet size requirements are potentially as follows: 

8-minute 4-minute 
Service Route Peak Headway Peak Headway 

Union Station - Sierra Madre Villa 36 79 

Sierra Madre Villa - Azusa 18 40 

Union Station - Western/Sonora 14 .12 
Total Cars 68 148 

It should be noted that the fleet sizes shown can also accommodate different peak-period 

headways if the train consist lengths are adjusted accordingly. For example: if the Union 

Station - Sierra Madre Villa route was operated at a 6-minute (rather than 8-minute) 

peak-hour headway in the future, the same 36 car fleet would provide the same capacity 

per hour by operating 2 trains with 3 cars each and 9 trains with 2 cars each (rather than 

IO trains, 5 with 2 cars and 5 with 3 cars). 

4.1.5 Mainline Route Schematic 

Figure 4-1 shows a mainline route schematic diagram of the mainline trackage for the 

Pasadena Line. The schematic is a simplified representation of station locations, special 

trackwork including tail tracks, and other important features such as yard locations, 

railroad crossings, bridges, and traction power substations. 
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34 

68 
12 

80 

8.0 

TABLE "' - 6 

PASADENA LINE FLEET SIZE - UNION STATION TO SIERRA MADRE VILLA 

INITIAL 8-MINUTE HEADWAY 

MINUTE ONE-WAY TRIP TIME 

MINUTE ROUND TRIP TIME 
MINUTE TOTAL TURNBACK TIME 

MINUTE TOTAL ROUND TRIP TIME 

MINUTE PEAK-HOUR HEADWAY 

CARS PER TRAIN (Peak-hour) 

34 

68 
12 

BC> 

4.0 

3 

FUTURE -'I-MINUTE HEADWAY 

MINUTE ONE-WAY TRH• TIME 

MINUTE ROUND TRIP TIME 
MINUTE TOTAL TURNBACK TIM~ 

MINUTE TOTAL ROUND TRI~• TIME 

MINUTE PEAK-HOUR HEADWAY 

CARS PER TRAIN (~•eak-hourl 

201- MAINTENANCE SPARE RATIO 20'.,' MAINTENANCE SPARE RATIO 

FLEET SIZE: FLEET SIZE: 

10 TRAINS ON LINE 20 TRAINS ON LINE 

~ . c-
t.'.:.._I CARS ON LINE (Peak-hour) 60 CARS ON LINE (Peak-hc,url 

C 
J OPERATIONAL SPARE CARS E, OPERATIONAL SPARE CARS 

30 REVENUE CARS (Peak-hour) 66 REVENUE CARS (Peak-hour> 

E, MAINTENANCE SPARE CARS 13 MAINTENANCE SPARE CARS 
---- ----

35 * FLEET SIZE 79 FLEET SIZE 

2850 

3431 

FLEET 

CAPACITY/HOUR AT 152 PER CAR 684(> 

CAPACITY/HOUR AT 183 PER CAR 8235 

CAPACITY/HOUR AT 152 PER CAR 

CAPACITY/HOUR AT 183 PER CAR 

*=EXCLUDES 4 ADDITIONAL CARS REQUIRED FOR OFF-LINE WHEEL TRUING, HEAVY 
REPAIR, AND PAINTING EVENTS. 
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TABLE 4 - 7 

PASADENA LINE FLEET SIZE - FUTURE AZUSA EXTENSION 

8-MINUTE HEADWAY 

22 MINUTE ONE-WAY TRIP TIME 

44 MINUTE ROUND TRIP TIME 
0 MJNUTE TOTAL TURNBACK TIME 

44 MINUTE TOTAL ROUND TRH=• TIME 

8.0 MINUTE PEAK-HOUR HEADWAY 

2.5 CARS PER TRAIN (Peak-hourl 

201- MAINTENANCE SPARE RATIO 

FLEET SIZE: 

E., 

1 ~. 

0 

15 

.:, 

----
18 

2850 

3431 

FUTFLEET 

TRAINS ON LINE 

CARS ON LINE (Peak-hc,ur) 

OPERATIONAL SPARE CARS 

REVENUE CARS (Peak-hc,ur) 

MAINTENANCE SPARE CARS 

ADDITIONAL FLEET SIZE 

CAPACITY/HOUR AT 152 PER CAR 

CAPACITY/HOUR AT 183 PER CAR 

4-12 

4-MINUTE HEADWAY 

22 MINUTE ONE-WAY TRI~ TIME 

44 MINUTE ROUND TRIP TI ME 
0 MINUTE TOTAL TURNBACK TIM~ 

44 MINUTE TOTAL ROUND TRii:• TIME 

4.0 MINUTE PEAK-HOUR HEADWAY 

3 CARS PER TRAIN (J:•eak-hc,ur) 

20" MAINTENANCE SPARE RATIO 

11 

33 

0 

33 

7 
----

40 

6840 

8235 

FLEET SIZE: 

TRAINS ON LINE 

CARS ON LINE (Peal<-hc,ur) 

OPERATIONAL SPARE CARS 

REVENUE CARS (Peak-hour) 

MAINTENANCE SPARE CARS 

ADDITIONAL FLEET SIZE 

CAPACITY/HOUR AT 152 PER CAR 

CAPACITY/HOUR AT 183 PER CAR 
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TABLE 4 - & 

PASADENA LINE FLEET SIZE - FUTURE G~ENDALE EXTENSILJN 

1E, 

32 
1(1 

42 

&-MINUTE HEADWAY 

MINUTE ONE- WAY TRIP TIME 

MINUTE ROUND TRIP TIME 
MINUTE TOTAL TURNBACK TI ME 

MINUTE TOTAL ROUND TRIP TIME 

8.0 MINUTE PEAK-HOUR HEADWAY 

2 CARS PER TRAIN (Peak-hour) 

201 MAINTENANCE SPARE RATIO 

FLEET SIZE: 

e= ~· 
10 

-.:: 

12 

2 
----

14 

2280 

2745 

FUTFLEET 

TRA I NS ON LINE 

CARS ON LINE (Pea 1<-hc,url 

OPERATIONAL SPARE CARS 

REVENUE CARS <Peak-hc,ur) 

MAJNTENANCE SPARE CARS 

ADDITIONAL FLEET SIZE 

CAPACITY/HOUR AT 152 PER CAR 

CAPACITY/HOUR AT 183 PER CAR 

4-13 

1 t:, 

32 
10 

42 

4- MlNUTE HEADWAY 

MINUTE ONE-WAY TRH:, TlME 

MINUTE ROUND TRIP TIME 
MINUTE TOTAL TURNB~CK TIM[ 

MINUTE TOTAL ROUND TRIP TIME 

4 . 0 MINUTE PEAK-HOUR HEADWAY 

2 CARS PER TRAIN (~eak-hour> 

20:4 MA INTENANCE SPARE RATIO 

11 

22 

2 

24 

C: .., 
----

29 

45&0 

5490 

FLEET SIZE: 

TRAINS ON LINE 

CARS ON LINE <Peak-hour} 

OPERATIONAL SPARE CARS 

REVENUE CARS (Peak- hc,ur) 

MAI NTENANCE SPARE CARS 

ADDITIONAL FLEET SI ZE 

CAPACITY/HOUR AT 152 PER CAR 

CAPACITY/HOUR AT 183 PER CAR 
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4.2 NORMAL OPERA TIO NS 

Except for trains entering or leaving the mainline during service level transition periods. 

trains will carry passengers over the entire length of the system for each trip, stopping 

at each of the stations. The normal direction of traffic will be on the right-hand track 

in the direction of travel. Trains will run between stations at the maximum speeds 

consistent with safety, civil speed limitations, passenger comfon. and vehicle and signal 

equipment petformance levels during all hours of system operation. Scheduled 

intermediate tumback (short turning) operations are not planned for the basic service 

route. However, patronage projections for furure line extensions may warrant 

intermediate rumback operations. Intermediate rumback operations may be 

accommodated at certain stations which have the necessary special trackwork. 

All mainline train operations, including all operations at pocket tracks and terminal 

station tail tracks will be petf ormed under the authority and direction of central control 

personnel in accordance with established operating schedules, rules, and procedures. 

4.2.1 Daily Train Operations 

The following is a description of a typical weekday's operation with emphasis on the 

transition from one service level to another. The operation is described for the initial 

year level of service. The operation for future levels of service will be similar except 

that trains will operate 24 hours per day on more frequent headways with longer consists. 

A. Startup to AM Peak Service 

CHPTR-4 
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System startup will be accomplished by dispatching trains from the yard on 8-

minute headways. Most of the trains will be routed from the yard towards 

Pasadena when dispatched. Note that trains must reverse direction and use the 

main line crossover to get from the yard to Pasadena. At the start of the AM 

peak-period, IO trains (5 at 2 cars each and 5 at 3 cars each) will be operating on 

8-minute headways in both directions over the route. The first train dispatched 

each day will operate as a "sweeper" train to verify conditions along the right-of­

way. 
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B. AM Peak to Mid-day Service 

The Transition from AM peak service to mid-day service is accomplished by 

removing one car from each of the trains with 3 cars. The five cars will be 

removed from trains at the Union Station. The cars will either be stored at the 

Union Station or at the yard. Ten trains of 2 cars each will operate on 8-minute 

headways during the mid-day service period. 

C. Mid-day to PM Peak Service 

Prior to the start of the PM peak-period service, five cars will be added to four 

of the mid-day trains. The five cars will be added to the trains at the Union 

Station. Like the AM peak-period, 10 trains (5 at 2 cars and 5 at 3 cars) will 

operate on 8-minute headways during the PM peak-period service. 

D. PM Peak to Evening Service 

The transition from PM peak-period service to evening service will be 

accomplished by removing the five, 3-car trains from service and lengthening the 

operating headway from 8 minutes to 15 minutes. The 5 trains will be removed 

from service at the Union Station and will be sent to the yard for storage or 

maintenance. The evening service will be operated with 5 trains of 2 cars each 

on a 15-minute headway. 

E. Evening Service to System Closing 

As each of the 5 evening service trains makes its final arrival of the day at the 

Union Station, it will be removed from service and sent to the yard for storage 

or maintenance. 

4.2.2 Terminal Operations 

There are two terminals on the initial Pasadena Line route; the south terminal at the 

Union Station and the north terminal at the Sierra Madre Villa Station. These terminals 

are the starting and enc!ing points of all trips for trains in revenue service and serve as 

the tumback points for the trains. It is important that tumback operations be 

accomplished as expeditiously as possible so that scheduled headways can be maintained. 

CHPTR-4 
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B. 
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Terminal Station Requirements 

Ideally, terminal station operations utilize two double crossovers, one in front of 

and one behind the station. The two double crossovers provide maximum 

flexibility for train movements in the terminal station. Two tail tracks. each 

capable of holding at least one 3-car train, should also be provided. The station 

should also consist of a center platform if at all possible. It should be noted that 

the crossover ahead of the terminal station can also be configured as two single 

crossovers provided that the minimum operating headway can be maintained. 

The passenger unloading/loading pattern onto and from the platform will remain 

the same for all service periods. The normal method of train turnback will be to 

unload and load passengers at the platform on the outbound track. This is 

accomplished by crossing the train from the inbound track to the outbound track 

via the double crossover ahead of the station. Train direction is reversed while 

at the platform. The train will leave via the outbound track. When shoner 

headways are operated, the crossover ahead of the station will still be utilized, but 

trains will be alternated between platform tracks in order to maintain the 

schedule. See Figure 4-2. 

Terminal Station Tail Tracks 

Tail tracks are required at the terminals in order to: 

1. Provide temporary storage capability for failed cars or trains at a 

location other than at the maintenance facilities. This capability 

helps to minimize disruptions to revenue service operations when 

a failed car or train must be removed from service. Otherwise a 

failed car or train may have to be run (at reduced speed) over a 

significant length of the system to the maintenance facilities. This 

would result in delay to following trains and in disruption of 

service. 
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2. Provide a location adjacent to the mainline for changing train 

consist, thus precluding the need to route all trains to a yard for 

consist changing. 

3. Provide a location for the placement of a spare train to replace an 

inbound defective train. This avoids or reduces delays or gaps in 

service as a result of a train failure. 

4. Provide capability to accommodate the storage of at least three 

vehicles on each tail track (with adequate safe-bra.king distance). 

Movements between the mainline and tail tracks will be under the 

authority and direction of central control. 
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D. 
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Terminal Station Supervision 

Monitoring of terminal operations (routing, signaling, and dispatching) will be 

performed from central control. To ensure a smooth terminal operation. a 

supervisor may be located at a terminal station during peak-period operations. 

The primary responsibilities of the terminal supervisor will be to: 

l. Observe passenger flow and report overcrowding conditions to central 

control 

2. Ensure train operators are on board trains before scheduled departure time 

3. Assist train operators during delays or abnormal conditions 

4. Observe additions and deletions of vehicles during headway transition 

periods 

5. Report and expedite minor repair to vehicle-related failures occurring at 

the terminal 

6. Ensure train operator compliance to rules and procedures. 

Terminal layover facilities will be provided at terminal stations and will 

include: 

1. A supervisor's booth (approximately 80 square feet) at the normal 

departure end of the outbound station platform that will include a 

telephone, public address announcement capability, control for "Next 

Train Out" via variable message signs, and portable radio capability. 

2. A restrcom and layover room for operations personnel. 
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4.3 Abnormal Operations 

Abnormal mainline operations usually result from equipment failures (either vehicle or 

wayside) and incidents that hinder system performance and disrupt operations beyond 

normal schedule recovery capabilities. The impact that these failures and incidents have 

upon operations is influenced by the following factors: 

A. Nature of failure 

B. Location of failure 

C. Headways operated at time of failure 

D. Strategy used to recover from the failure 

This section discusses events that can cause abnonnal operations and the means that are 

planned to restore the system to its scheduled service levels. Also, the uses and locations 

of tail tracks, crossovers, and pocket tracks for the Pasadena Line are detailed. 

4.3.1 Equipment Failures 

The equipment failures that can result in abnormal operations can be grouped into three 

categories: vehicle, wayside, and miscellaneous failures. 

A. Vehicle Failures: 

CHPTR-4 
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A vehicle failure is a failure due to vehicle equipment malfunction or damage, 

with the result that the train cannot proceed normally under its own propulsion. 

These failures can arise from many specific causes; however, all failures will 

result in one of the following three occurrences: 

1. Train cannot move - Until the train can be moved safely, single track 

operations must be conducted around the stopped train. Once the failed 

vehicle subsystem is cutout or temporarily repaired or a car is rerailed, 

the train can be moved to the closest storage location, by other vehicles 

if necessary. 

4-21 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I' 

I 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

B. 

C. 
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2. Train can move. but at reduced speed - Cenain propulsion or braking 

failures can result in a train operating at reduced speeds. Such events 

cause the train to operate at an average speed that is well below normal 

speed. 

3. Train can move in one direction only - Under some circumstances. trains 

with failures localized to equipment in one end of the train can leave the 

line with reduced impact on operations. If the unaffected end is headed 

toward a convenient and nearoy storage location (terminal or pocket 

track), then the train can be reversed and brought to storage under control 

of the working end. 

Wayside Failures: 

1. Power Distribution Failure - A failure that results in a section of track 

being out of service due to a loss of overhead catenary voltage or voltage 

insufficient for propulsion. 

2. Track/Signal Failure - A failure that results in a section of track being out 

of service due to defective track or service is disrupted due to the failure 

of a signal component. 

3. Derailment - A derailed train may block one mainline track or both tracks; 

it may foul a mainline or terminal interlocking; it may block one or both 

tracks leading to the yard. In any event, the result is the long-term 

blockage of the affected track or tracks. 

Miscellaneous Failures: 

While the above failures are specifically attributed to vehicle and wayside 

equipment, othe: occurrences not classified as failures can result in abnormal 

operations. The following examples are typical of this type of occurrence: 
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1. Track Blockage - A track blockage that results from vandalism or from a 

breakdown or accident involving nontransit (surface) vehicles. 

2. Fire on Adjacent Property - A structure fire that requires an adjacent track 

to be out of service due to smoke, flames. debris, fire department 

obstructions, etc. 

3. Suicide - A suicide or attempted suicide that results in removing a section 

of track from service. 

All of the above disruptions will result in abnormal operations due to blocked 

track(s). 

4.3.2 Identification of and Response to Abnormal Events 

Central Control (CC) personnel are responsible for correcting the disruption of scheduled 

revenue train service due to equipment failure, passenger behavior, or external incident. 

For each event, the means of detection and the types of response are described. 

A. Event Detection: 

CHPTR-4 
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Central Control personnel monitor the system status and the position and 

movement of trains on the mainline through information derived from the 

following sources. CC personnel's response to this information forms the means 

for identification of the abnormal event. 

1. System Status Display Board - Monitoring the indications on the transit 

system's visual display board which reflect train movements on a real-time 

basis. 

2. Traction Power Support Facilities Status Board - Observing the status of 

the traction power board which indicates energized and non-energized 

segments of the traction power system. 
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3. Terminal/Roving Supervisor - Learning of the situation or event by 

telephone or radio communication with the terminal or roving supervisor. 

4. Train Operator - Learning directly of the situation or event by radio or 

telephone communication from the Train Operator. 

5. Information from Other Sources - Obtaining information from other LRT 

personnel (i.e. , maintenance-of-way and vehicle maintenance), Transit 

Police, utility companies, passenger, local police, citizens, etc., is also a 

source of problem identification. 

B. Event Response: 

Central control personnel are in command of the system operation. In the event 

of a system/schedule adherence failure, they are responsible for taking appropriate 

action to restore service in the most expeditious manner. Given the availability 

of radio, telephone, and data communication, central control can direct 

appropriate personnel to the site of a problem. The radio system will be used to 

direct activities of supervisors, operators, and maintenance personnel. 

Emergency response by police or fire department personnel can also be 

summoned to a particular problem by central control personnel. 

Some of the methods of dealing with service failures are indicated in the 

following sections. 

4.3.3 Close-in Operation 

Close-in operation is a primary method in which one train closes in on another, normally 

for the purpose of providing assistance to a disabled train. Assistance may be required 

to push or pull an inoperable train or to assist in the evacuation of passengers. This 

method of operation would be used in an attempt to clear track blockage resulting from 

CHPTR-4 
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a vehicle failure. in order to avoid the requirement for single-tracking operation. Except 

under emergency conditions, the disabled train will not carry passengers beyond the next 

station. 

4.3.4 Single-Track Operations 

Single-track operation is necessary when one track on a two-track system is blocked or 

is removed from service for maintenance. When this occurs, it is necessary to operate 

trains in both directions on one track. Thus, capacity of the restricted system decreases. 

A number of factors affect the degree of capacity limitation. These factors relate to the 

civil design, the signal system, and the operating strategy. 

Figure 4-3 schematically illustrates a typical single-track operation. In the simplest case, 

if track 2 is blocked between the two crossovers, then trains can move alternately (one 

train in each direction) through the single-track section, with the crossovers being used 

to re-route trains from track 2 to track 1. If r-1 is the running time between crossovers 

for trains traveling on track I (using path C) and if r-2 is the total running time for 

rerouted trains (those switching tracks at crossover A and B using path B) in the opposite 

direction on track 2, then every r-1 + r-2 minutes a train can enter the single-track 

section alternately in either direction. These running times in tum depend on the distance 

between crossovers, the speed limit through the crossovers, and the speed limits and 

number of station stops in the single-track segment. 

Single-track capacities can be increased by introducing operating strategies such as 

fleeting, in which several trains are run in one direction prior to running a train in the 

opposite direction. In Figure 4-3, fleeting would involve the movement of trains I and 

2 over path B to track I via crossover A and returning to track 2 via crossover B, then 

the movement of trains 3 and 4 over path C. Fleeting can be an effective technique as 

the system permits controlled following-move capability in the reverse direction of 

traffic; that is, the system will permit more than one train to move consecutively in the 

reverse direction on a given section of track. 
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4.3.5 Midline Turnback 

When a train is unable to continue in revenue service. it must be removed from the track 

as quickly as possible so that other trains may continue operation without interference. 

In many cases, the fastest way to remove a train from service or to restore service after 

a delay, is to switch the train to the other track and move it to the nearest storage or 

maintenance facility. In some instances, revenue trains can be operated to the closest 

special trackwork at one or both ends of blocked trackage and turned back to create 

shorter, independent operating segments or to hasten system recovery. When necessary, 

bus substitution for trains (bus bridge) can be implemented to connect separate operating 

segments if a blockage is expected to las.t for an extended period of time. 

4.3.6 Consist Breakup 

If the failure of a train is localized in a leading or trailing vehicle of a consist, then it 

may be convenient to break up the consist. The vehicle with the failed equipment can 

be stored at a convenient storage location while the remaining vehicle continues in 

revenue service. 

4.3. 7 Special Trackwork 

Figure 4-1, mainline route schematic, schematically shows the types and locations of 

crossovers and pocket tracks for the Pasadena Line. The distance and estimated trip time 

between crossover and storage locations are shown in Table 4-9. Typical uses of these 

facilities are described below: 

A. Tenninal Trackwork 
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Section 4.2.2 of this chapter provides the details of the planned use of terminal 

crossovers and trackwork at tenninal stations. In summary, these crossovers and 

tracks will be used for tumback of trains by pennitting trains to enter or depart 

either station track. Other uses are the storage of failed trains or vehicles and the 

changing of train consists. 
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Mid-Route Crossovers and Pocket Tracks 

Mid-route crossovers and pocket tracks will be used for bypass of maintenance 

activities, bypass of a stalled train, midline tumback of trains. or (in the case of 

a pocket track or tail track) storage of failed vehicles. Pocket tracks will be 

designed to accommodate at least one, 3-car train (300 feet between points of 

equilateral switches). Mid-route crossovers located in street alignment will be 

electric powered and will be controlled from the rail vehicle cab via TWC. 
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TABLE 4-S 

PASADEN.:-i LI NE SPEC I AL TRACKWOR!-; TR I t:•T lf'IE 

STATIONS 

UNION STATION 
Double cross-over 
CHINATOWN 
Single cross-over 
YARD & SHOP 
GLENDALE BRANCH JCT 
AVENUE 25 
Double 
FRENCH 
MUSEUM 
AVENUE 
Dc,uble 
AVENUE 
MISSION 

cross-over 

51 
cr,:,s s-over 

Sin~le cross-overs 
FILMORE 
Double cross-over 
DEL MAR 
Pocket Track/Xover 
MEMORIAL PARK 
LAf<E 
Single cross-overs 
ALLEN 
Double cross-over 
SIERRA MADRE VILLA 
Single cross-overs 

NOTES: 

DISTANCE 
(MILES) 

0. (>() 

2.25 

2.24 

2.71 

1. 85 

0 . 25 

i. 70 

2.21 

TRI~' 
(r,1IN) 

o. (I() 

4.24 

4.07 

4 c:- ·-, 
• ,.,.JC 

2,.(18 

0.50 

2.37 

SINGLE 
TRAChli\JC::, 
HDWAY (MIN } 

12. 1 

13.0 

10.2 

C: .-. ..., . .::. 

B.7 

1 o. 5 

Sustained single trackin9 headway= 2 times one-way 
trip time plus 4 minutes for signal/switch time and 
negotiating crossovers. 

Goal for sustained single tracking headway is 12 
minL1tes or less. 

Special trackwork configurations and locations are 
subject to change pending final alignment decisions. 
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4.3.8 Emergency Operations 
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Procedures for emergency operations will be governed by an emergency 

preparedness plan. The plan will address, as a minimum: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Fire and/or smoke on a train or any other part of the system 

Fire and/or smoke adjoining or adjacent to the system that 

threatens the system or disrupts service 

Collision and/ or derailment invo]ving transit vehicles or transit vehicles 

and automobiles 

Loss of electric power resulting in a stalled train(s) and/or loss 

of illumination 

Evacuation of passengers from a train under adverse conditions 

Panic of passengers 

Disab]ed and/or stalled trains under adverse conditions 

Flooding 

Structura1 collapse or threat of imminent collapse that threatens 

system 

Seepage of flammab1e, toxic, or irritating products into system 

Serious vandalism or other criminal acts 

Emergency medical attention required by passengers 
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CHAPTER 5 

CENTRAL CONTROL OPERATIONS 

This chapter describes the basic operational responsibilities and systems requirements for 

the Central Control Facility (CCF) relative to the operation of the Pasadena Line. 

5.1 GENERAL 

The central control operations, security and fare inspection functions are located in the 

two-story structure adjacent to the crossing of the Metro Blue Line and the Metro Green 

Line at the Imperial/Wilmington stations. The Central Control Facility functions as the 

nerve center of system operations, for not only the Metro Blue Line, but also the Metro 

Green Line, Pasadena Line, and the Metro Red Line. Every aspect of mainline and 

station operations, mainline maintenance activities, and any maintenance-of-way that 

affects mainline operation will be coordinated and monitored from the CCF. The CCF 

will also serve as the transit police dispatch center. 

5.2 CENTRAL CONTROL RESPONSIBILITIES 

With respect to Pasadena Line operations, central control's pnmary areas of 

responsibility are system safety and mainline, station, and yard interface operations. 

5.2.1 Mainline Operations 

Central control personnel will maintain supervisory control over all mainline train 

operations, maintenance activities, and traction power distribution. They will monitor 

and coordinate mainline operations in accordance with established operating schedules, 

rules, and procedures. They will implement any corrective actions that may be required 

to maintain service schedules and to minimize adverse impacts of equipment failures or 

emergency situations. During emergencies, central control personnel will be responsible 

for implementing emergency procedures and coordinating with outside agencies as may 

be required. 
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Mainline operations (whether normal or abnormal) will be coordinated and monitored 

by CCF personnel utilizing radio. telephone, and public address communications systems. 

Consoles will be used for monitoring wayside signals, interlockings, and traction power 

and support facilities. Visual display boards will assist in the monitoring of the total 

mainline system status. 

Central control personnel will be responsible for coordinating all yard-related operations 

that result in train movements between the mainline and the yard. The yard control 

function will coordinate train movements within the yard. However, once the trains are 

released from the yard, they come under central control's coordination. Central control 

wilJ then be responsible for coordinating the dispatch of trains into service from the yard 

or the removal of trains from service in order to meet mainline schedule requirements. 

All central control monitored mainline operations will be coordinated with the Transit 

Police Dispatch Center, train operators, and yard control, and, when appropriate, with 

emergency response agencies. The Transit Police Dispatch Center will be the centralized 

transit police dispatch facility for all lines controlled from the CCF. 

5.2.2 Station Operations 

Central control personnel will monitor station operations to provide for the safety and 

security of passengers, employees, and system facilities and equipment. 

Central control personnel will view the station area via closed-circuit television (CCTV) 

monitors linked to camera equipment at each station. In this manner, activities at the 

station can be visually monitored at all times. If a situation arises that could endanger 

the health or welfare of passengers, or if equipment or facilities are being tampered with 

or vandalized, then central control personnel will utilize its direct telephone 

communications to alert the adjacent Transit Police Dispatch Center. Transit Police 

personnel will respond to the situation and, if necessary, will contact the proper 
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authorities for assistance. In addition to the direct telephone link-up between central 

control and the Transit Police Dispatch Center .. there will be a direct link of the CCTV 

so that any single camera image selected at central control can be monitored at the 

adjacent Transit Police Dispatch Center. 

Besides monitoring the safety and security of passengers and equipment at the stations. 

central control personnel (CCTV Operators) will notify passengers of any change of 

schedule or other infonnational items via a visual and audible public address (PA) 

system. Controllers will notify maintenance personnel via radio or telephone when 

equipment or facilities become inoperative or need servicing. 
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5.3 Central Control Systems Requirements 

The following briefly describes the various systems that will be available for central 

control operation of the Pasadena Line. The configuration and equipment of the systems 

will be based upon the systems currently in use for the Metro Blue Line. 

A. Train Status Display - this system will provide a complete visual indication of 

train block occupancy, switch settings, signal indications, and summary field 

equipment and secure area alarm indications. A console-mounted CRT will 

provide detail, when appropriate, of specified locations and alarm details. 

B. Power Control Display/Control Panel (SCADA console) - this will provide a 

display and appropriate console CRT detail and control of traction power 

substations. Control of overhead contact system from central control will allow 

power to be controlled for specific track zones for maintenance and emergency 

purposes. 

C. Radio Communications - this system will provide for a number of channels (user 

group assignments) that correspond to train, security, maintenance, and 

emergency operations. A train operations channel will provide for two-way 

communications between central control and all trains. The security operations 

channel will also provide for two-way communications for coordination of all 

system security activities. Maintenance personnel will be provided with an 

exclusive channel on which to coordinate the maintenance of vehicles and fixed 

plant equipment and facilities. 
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An emergency operation channel will be an extra means of communication to be 

used for special operations during emergencies. 
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Telephone Communications - this system will provide dedicated voice channels 

for use as telephone extensions from central control to selected sites along the 

right-of-way. Telephone services will be provided for passenger assistance and 

for administrative and maintenance purposes. Emergency telephones will be 

provided at station platforms, emergency power trip (blue light) stations, traction 

power substations, and at various yard locations. 

Closed Circuit Television (CCTV) - this system of cameras placed throughout 

station facilities will terminate at central control for connection to monitor banks 

and recorders. Surveillance of the station areas will provide ongoing security for 

passengers and facilities. 

Public Address (PA) - this system will be used to issue systemwide 

announcements or selective announcements to stations and trains. In all stations, 

a hardwired PA system will disseminate visual and audible announcements 

throughout the station area and along the platfonns. A PA system may also be 

provided in the yard and shop areas to enable personnel in the maintenance office 

to make announcements anywhere in the maintenance buildings, or in the yard 

control room to make announcements anywhere in the yard. 

Tape Recorder - this system will be installed to provide a record of all central 

control radio transmissions and telephone conversations. 

Cable Transmission (CTS) - this system will provide the backbone communication 

link between central control and various field locations. Terminals located at 

central control and at each major node of the LRT system will be interconnected 

by the CTS. 
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Supervisory Control and Data Acquisition System (SCADA) - this system will 

operate over the CTS to transmit and receive data. Supervisory alarm and 

control circuits will be established to connect each traction power substation with 

the control consoles. Electrical and support data related to intrusion and field 

equipment status and alarms will also be transmitted on this system to the 

appropriate consoles at central control. 
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CHAPTER 6 

STATIONS 

Patrons of the Pasadena Line can only board and alight from the system's trains at stations or 

stops. This chapter discusses the stations and considers their operating conditions. Stations will 

be designed to incorporate with the requirements of the 1990 Americans With Disabilities Act 

(ADA). 

6.1 STATION DESCRIPTIONS 

The 14 initial Pasadena Line station locations are shown on the system map (Figure 2-1). 

Station characteristics are listed in Table 6-1 with infonnation such as vertical alignment 

(e.g., at-grade, aerial, depressed, or subway) placement in the right-of-way, platfonn 

configuration, and availability of parking. In general, these locations were established 

because they: 

A. Provide reasonable station spacing for maximizing service coverage and operating 

speed 

B. Provide cross-corridor transit connections 

C. Serve major sources of ridership. 

6.1.1 Platforms 

Platforms will be designed to accommodate 3-car trains (90'-long car). The platfonn 

length will be equal to the length of the train plus 9' ( 4 1/2' at each end) of leeway or 

platform edge taper. High-level platforms, which are at the same level as the light rail 

vehicle floor (39" above top of rail), will be used at all station locations. Station 

platforms will include both center and side configurations depending upon specific site 

conditions. However, center platforms will be provided whenever possible. The platfonn 

edge area will be textured in accordance with ADA requirements to indicate presence of 

hazard to vision-impaired patrons. 
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STATION 
------------------
UNION STATION 

CHINATOWN 

AVENUE 25 

FRENCH 

MUSEUtri 

AVENUE 51 

AVENUE 57 

MISSION 

FILMORE 

DEL MAR 

MEMORIAL PARf{ 

LAKE 

ALLEN 

SIERRA MADRE VILLA 

STACHAR 

TABLE E--1 

PASADENA LINE STATION CHARACTERISTICS 

AP~•RQ>; 

STATION PLATFORM PARl-<ING 
TYPE ·TYPE SPACES REMARf{S 

------------ ------------ ------- --------------
AT-GRADE CENTEf~ ( # i) 0 

AERIAL CENTER 8 

AT-GRADE SIDE 105 

AT-GRADE SIDE 150 

AT-GRADE CENTER 0 

AT-GRADE CENTER 75 

AT-GRADE CENTER 100 PARKING STRUCT 

AT-GRADE CENTER C'"•-, 
..JC 

AT-GRADE CENTER 130 

OPEN CUT CENTER E,(>(l PARKING STRUCT 

OPEN CUT SIDE 0 

FRWY MEDIAN CENTER 0 

FRWY MEDIAN CENTER 0 

F RWY MEDIAN CENTER 1000 

======= 
APPROX TOTAL PARKING SPACES 223() 
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Fare collection areas for at-grade stations will be approximately 30' long at one end of 

the station or shall be within two 15'-long areas at each end of the platform. Ramps will 

be provided to facilitate patron flow and to allow for individuals with disabilities access 

to the ticket vending area. For aerial and subway stations, fare collection areas will be 

located on the mezzanine or at other appropriate station areas. 

In all aerial or subway stations, platform access will be via elevators, escalators, stairs. 

ramps, or walks as appropriate for the station configuration and wheelchair access. 

6.1.2 Station Amenities 

Because of the relatively good weather in the Los Angeles area, passenger waiting 

facilities will not be fully enclosed or air conditioned. A canopy will be provided over 

a portion of at-grade and aerial platforms. The canopy will cover the fare collection area 

and approximately 90' of each end-loading platform. Benches will also be provided. 

Parking will be provided as indicated in Table 6-1. Parking lots will be planned with full 

provisions for the disabled. Landscape buffers will be designed to separate parking areas 

from abutting residential properties. Portal signs and various graphics will provide 

station identification and other directional and safety information. 

6.2 STATION OPERATIONS 

The current operating concept for the system calls for all passenger trains in revenue 

service to stop at each station on the Pasadena Line. The average dwell time at each 

station will be 20 seconds. 

Station and associated equipment will be designed to function without a station agent on 

duty. Any necessary control of the station or essential contact with a patron will be 

accomplished by CCF personnel using CCTV, public address, and other electronic 

communications and monitoring systems. The staffing plan for the Pasadena Line will 

include monitoring personnel for closed-circuit television surveillance of stations. 
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6.2.1 Station Security 

High levels of security/control will be provided. Enforcement will be the responsibility 

of Transit Police and other law enforcement organizations throughout the corridor. The 

stations will be open and well lighted, and each will be equipped with CCTV cameras. 

passenger assistance, and emergency telephones. 

6.2.2 Fare Collection 

A. Fare Structure: 

Fare zones for the Pasadena Line will be based upon the MTA bus operations. 

Downtown Los Angeles will be the central zone. 

B. Barrier-Free System: 

Fare collection will be self-service. No barriers will be installed in the stations. 

Single-ride, round trip, and single-ride with bus transfer tickets will be sold at 

vending machines provided at each station. The fare vendors will have 

changemaking capability so that separate change machines will not be necessary. 

Monthly passes will be sold at offsite outlets used by the MTA for pass sales. 

A force of Transit Police will ride the trains and patrol stations and will randomly 

inspect fare media for validity. Passengers riding with invalid fares will be cited. 

C. Intermodal Transfers: 
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Transfer privileges will be available between the Pasadena Line and the Metro 

Red Line, bus, and other appropriate transportation services. 
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Revenue Processing: 

At present, it is assumed that all revenue processing will be conducted by 

contract service or by the MT A at their money handling facility at 16th and San 

Pedro streets. Revenue personnel will collect the revenue from the ticket vending 

machines and deliver it in specially equipped trucks to the revenue processing 

facility. Security escort will accompany revenue personnel at all times. 
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CHAPTER 7 

YARD AND SHOP 

This chapter defines the yard and maintenance shop operations, functions, activities. and facility 

requirements for the initial and the future (including Glendale Line) Pasadena Line yard and 

shop sites. This chapter also defines the requirements for the future maintenance-of-way 

facilities for the Pasadena and Glendale Lines. The initial yard and shop site contains 

approximately 8 acres in the City of Los Angeles bounded by Broadway, the L.A. River and 

the Metrolink maintenance facility. The initial yard and shop site plan is shown on Figure 7-1. 

The following activities or functions will be performed at the initial or at the future yard and 

shop site: 

A. Vehicle storage and yard operations 

B. Vehicle servicing and light maintenance 

C. Component replacement and limited repair 

D. Parts and Materials storage 

E. Maintenance-of-way operations (future) 

7.1 YARD AND SHOP DESIGN REQUIREMENTS 

The yard and shop design requirements are based upon the operation of the initial Union 

Station to Sierra Madre Villa segment and the future extensions to Azusa and 

Glendale/Burbank. 

The following requirements constitute the basis for the design and sizing of the yard and 

shop. 

7 .1.1 Fleet Size 

A. 36 to 40-vehicle initial fleet. 

B. 70 to 150-vehicle future fleet. 

It is assumed that additional vehicle storage capability will be provided at the 

end(s) of future line extensions. 
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7 .1.2 System Operation 

A. Revenue operation of 20 hours per day: 7 days per week initially. 

B. Revenue operation of 24 hours per day, 7 days per week in the future. 

C. Train consists of two to three vehicles per train. 

D. Eight-minute initial operating headway and four-minute ultimate operating 

headway during weekday peak periods. 

E. Average of 65,000 annual miles per vehicle. 

7 .1.3 Maximum Vehicle Dimensions 

A. Articulated, 3-truck, 6-axle vehicle, approximately 90' in length, 8'-9" in width, 

12'-3" in height (23' -6" maximum height with pantograph in "up" position). 

B. Empty vehicle weight (A WO) of approximately 98,000 lbs. 

C. Other vehicle characteristics will be similar to those for the existing Metro Blue 

Line vehicles except for wheel gage which will be AAR standard (4' - 7 11/16") 

for a 4' - 8 1/2" track gage. 

7.1.4 Yard Trackwork 

A. Layout design that precludes single-point failures resulting in a shut-down of yard 

operations; the storage yard ladder tracks at the mainline end of t~e yard may be 

paved (except for switchpoint areas) to facilitate the rerailing of derailed cars, 

should it be necessary. 

B. Connections between yard and mainline trackage without route conflicts for 

simultaneous train arrivals and departures at minimum design headways. 

C. Layout design that provides flexibility and efficiency in yard movements while 

minimizing non-revenue travel distance. 

D. Double-ended storage tracks of sufficient length to allow efficient storage of 

maximum-length trains; storage tracks will have direct access to mainline 

connecting trackwork and will be on track centers with adequate space for 

catenary poles and a 4' paved walkway between alternate tracks. 

E. 
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Connecting track with adjacent commuter railroad trackage. 
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7 .1.5 Site Access/Security 

A. A network of main access roadways to the primary yard buildings and service 

roadways to the secondary yard buildings, train storage tracks. and material 

storage areas will be provided. 

B. The entire site will be fenced and adequate lighting will be provided throughout 

the body of the yard. 

C. Single-point entry for normal operations will be controlled by a guard on a 24-

hour basis. Other gates will nonnally be closed and locked. A normally staffed 

guardhouse and gate with automobile turnaround space will be provided at the 

main entrance. A gate will be located at the secondary access point, but will not 

be staffed except during emergency or unusual conditions. 

D . Parking for employees, visitors, and others will be provided. Er~ployee parking 

areas will accommodate the two largest shift changes. When appropriate, 

mainline access platforms will be provided for yard/mainline trips. The 

platforms, when provided, will serve as a "flag stop" for employees or 

accompanied visitors and as a relief point for train operators. 

E. Yard site fire protection will, as a minimum, include: 
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1. Fire hydrants where appropriate in the site to meet the minimum hose 

reach requirements of the fire department having jurisdiction (usually 300' 

on center for 150' reach) 

2. Emergency fire and rescue access to appropriate points in the site 

3. An emergency evacuation plan for yard vehicles and position-specific 

individuals with coordination and implementation responsibility on each 

shift 

4. Other requirements m accordance with established Fire/Life Safety 

criteria. 
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7.2 YARD OPERATIONS 

Yard operations consist of all activities and facilities necessary to provide trains for 

mainline operations and to receive trains from mainline operations in accordance with the 

established operating schedule. The yard operating plan outlined in this section reflects 

the basic methodology for accomplishing the necessary yard operations activities. 

7.2.1 Yard Operations Concepts 

A. All movements within the yard site will be monitored and coordinated by the 

Yard Controller located in the yard control room on the mezzanine of the vehicle 

shop. 

B. The Yard Controller will coordinate all yard movements using train radio ( on 

yard frequency) and public address communications with yard personnel. 

C. All movements within the yard site will be made at a maximum speed of 10 mph 

or less. 

D. All train operators will be qualified for both mainline and yard operations within 

a single job classification. The majority of train operators reporting for work for 

mainline or yard assignments will report to a Yard Controller located at the yard 

site. Operators assigned to runs that require the operation of trains from locations 

other than the yard will report to a transportation supervisor prior to going on 

duty. Operators reporting at the yard site for mainline operations will be 

responsible for taking their scheduled train from the storage yard to the mainline 

for revenue service. 

E. Movement of vehicles into, within, and out of the shop, and movements over 

shop trackage may be performed by qualified maintenance personnel. 

F. The transition where the authority for train operations is under the jurisdiction of 

central control (for movements to and from the mainline) or the Yard Controller, 

(for movements to and from the yard), will be accomplished on the yard 

arrival/departure tracks. 
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7.2.2 Yard Movements and Related Activity 

Transportation and Maintenance Depanrnents' operations and responsibilities associated 

with the yard-related activities include: 

A. Train movements to/from revenue service 

B. Vehicle movements to/from vehicle shop 

C. Consist Changes 

D. Vehicle inspection 

E. Vehicle interior cleaning 

F. Vehicle exterior cleaning 

G. Major scrub 

H. Vehicle sanding (replenishment of vehicle on-board sand hoppers). 

The methodology for accomplishing the required yard and yard related activities is 

described below. 

1. Yard to Revenue Service Moves (Pull-Out): 

CHPTR-7 
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a. Operator reports to Yard Controller prior to scheduled pull-out. 

b. Operator receives car number, or numbers if multicar consist, and location 

of consist in the yard from the Yard Controller. 

c. Operator proceeds to yard and locates consist. 

d. Operator performs pre-pull-out inspection (walk around visual inspection) 

and pre-operating check (brakes, lights, doors, etc.) and notifies Yard 

Controller of any deficiencies. 

e. Yard Controller notifies Maintenance Department of defects. 

f. Mechanic determines if defect is serious enough to retain vehicle from 

entering revenue service or determines if quick fix can be made. 

Mechanic performs fix if it will get consist into revenue service on 

schedule. If fix will take an extended period of time, then mechanic puts 

consist or vehicle on hold list with Yard Controller. Operator obtains new 

vehicle or consist assignment from the Yard Controller and repeats from 

step "c" above. 
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2. 

3. 
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g. Operator moves vehicle or consist to the transition area at the direction of 

the Yard Controller, and into revenue service at the direction of Central 

Control. 

Revenue Service to Yard Moves (Pull-In): 

a. Yard Controller directs train operator to spot inbound consist at the shop 

building, the washer, cleaning platform, or a specific storage track. Cars 

requiring work (preventive maintenance, corrective maintenance, washing, 

or daily inspection) which cannot be handled immediately are placed on 

one of the tracks in the storage yard designated for such cars. Consists 

requiring only interior cleaning are placed on the cleaning platform track. 

b. Operator spots consist as directed and reports to the Yard Controller for 

sign on, layover, or next assignment. 

c. Yard Controller coordinates any defects or other work to be done with 

Maintenance Supervisor. 

d. Yard Controller directs operator or qualified maintenance person (shop 

movements only) to move car or consists appropriately as follows: 

From the storage yard to the washer, shop, or other storage track 

Through the vehicle washer to the storage yard 

From the shop to the washer or storage yard 

From one shop track to another shop track. 

e. Maintenance personnel perfonn daily inspections, washing, cleaning, 

preventive maintenance, or corrective repair as required. 

f. Maintenance Supervisor updates the daily workload schedule and other 

documentation as required. 

Routine Car Cleaning: 

Car interior cleaning ·will be performed at least once daily at the cleaning 

platform. Iritially, car exterior washing is planned for every other day. 

Depending on experience and environmental conditions, exterior washing may be 
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4. 

5. 
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scheduled for every third day, once per week, or other appropriate interval. 

Interior car cleaning will involve: 

a. Picking up loose papers, cans, bottles, and other bulky items left in the 

car. 

b. Sweeping the floor and picking up residue. 

c. Removing graffiti. 

d. Cleaning windows that a.re smeared or dirty. 

e. Collecting debris in plastic garbage bags and taking it out of the car to the 

yard dumpster or refuse collector. 

Major Scrub 

Performed by Maintenance Department personnel in the car washer or in the shop 

after quarterly inspection and involves the following activities: 

a. Clean all windows 

b. Scrub and wax vinyl or special coverings 

c. Scrub and clean wainscots and ceiling liners 

d. Clean all fixture lenses 

e. Hand wash car roof area, wash car including car ends, clean cab areas 

and seats, remove graffiti, fill sand hoppers. 

Daily Inspection 

Performed on the service and inspection shop tracks or on yard tracks by 

Maintenance Department personnel once per day per car, normally before revenue 

service or after peak-period service. 

Daily inspection will involve inspecting at least the following: 

a. Pantograph and other roof-mounted equipment 

b. Undercar equipment 

c. Trucks (including wheels and brake components) 

d. Doors 

e. Couplers 
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f. Interior and exterior lights 

g. General condition of car exterior 

h. General condition or car interior 

1. Radio, public address, and intercom 

6. Sanding: 

Replenishment of on-board vehicle sand hoppers will be performed manually in 

the yard or during all monthly inspections (in the shop) and on an as-needed basis 

during daily inspections. 

7.3 OPERATIONS FACILITIES 

The facilities to be located within the yard and shop site that are required for the yard 

and mainline operations function will be located on the mezzanine of the vehicle shop. 

This location, will allow yard operations to be located in the vicinity of the yard areas 

where the majority of the operations activity occurs and will also allow more flexibility 

to accommodate an efficient yard layout given the nonnal constraints of the potential 

sites. 

The operations facilities will accommodate the following operations activities: 

A. Yard control 

B. Operator reporting and training 

C. Operations administration 

7.3.1 Yard Control 

All train or vehicle movements within the yard will be coordinated and monitored by the 

Yard Controller located in the yard control room. The yard control room will be located 

at a comer on the mezzanine of the vehicle shop and will be staffed at all times. The 

yard control room will be designed to provide as unrestricted a view of the yard 

trackwork as possible. The most critical yard areas requiring unrestricted viewing are: 
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A. Trackage between yard and mainline 

B. Yard storage tracks 

C. Vehicle washer and cleaning platf onn 

The window area for the yard control room will be maximized and windows will be 

tinted and sloped to reduce glare and transmission of heat. 

Close communication, plus use of established schedules, rules, and procedures will be 

necessary between the Yard Controller and the Train Controller at central control for 

coordination of train movements between the yard and the mainline. Support for the 

maintenance facilities will require close coordination between the Yard Controller and 

designated maintenance personnel. 

The yard control room will require approximately 350 square feet of floor space for 

radio, PABX, public address, and emergency communications; a magnetic yard 

trackwork schematic; computer terminals; and a desk for the Yard Controller. The yard 

control room will also be provided with a computer-type floor and air conditioning and 

will be separated from the operator reporting area by a counter. 

7.3.2 Operator Reporting 

The train operator reporting area will be located on the mezzanine of the vehicle shop 

adjacent to the yard control room and will be the reporting location for the mainline and 

yard train operations personnel who begin and end their shift at the yard. Administrative 

offices for operations supervisory personnel will also be located on the mezzanine of the 

vehicle shop. 

The operations reporting and administration facilities will be air conditioned and will 

include the following: 
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A. Dispatch area with a counter and a secured storage room for the processing of 

train operators going on and off duty including the issuing and receiving of train 

operators' equipment such as portable radios, vehicle keys, flashlights. etc. 

B. Offices for yard and mainline supervisory personnel 

C. Reponing room and lunch room for operations personnel 

D. Training and conference rooms 

E. Men's and women's restrooms, showers, and locker rooms (50-50 ratio) 

Approximately 3,500 square feet of floor space will be required for these operational 

areas. Additional design data for the operations facilities are listed in Table 7-1. The 

floor plan for the initial operations facilities is shown on Figure 7-2. A potential floor 

plan for the future yard and shop is shown on Figure 7-3. 

7.4 MAINTENANCE OPERATIONS 

The maintenance plans for rail vehicles and facilities for the Pasadena Line are presented 

in this section. 

7 .4.1 Maintenance Philosophy 

A. General 
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Functionally, the maintenance organization is a service organization responsible 

for making available to operations, on a timely basis, the facilities and equipment 

necessary to perform their intended functions safely, efficiently, and 

economically. 

Controlled maintenance over the life of a system is economical, conducive to 

lower operating costs, and contributes to an increased availability of facilities and 

equipment. The primary objectives of controlled maintenance programs are: 
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B. 
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1. To maximize the safety. comfon, satisfaction, and convenience of 

passengers and employees 

2. To provide adequate protection of property and equipment 

3. To minimize system downtime 

4. To minimize operating costs. 

Preventive Maintenance 

Preventive maintenance programs consist of routine tasks which are scheduled 

and perlormed at specified intervals. Tasks such as inspection, cleaning, 

lubrication, and servicing are included in preventive maintenance programs. 

The objectives of preventive maintenance programs are to: 

1. Maximize passenger comfort and satisfaction 

2. Reduce service failures and resultant corrective maintenance 

3. Prolong facility and equipment life 

4. Provide for inspection to ensure operational safety and system 

dependability 

5. Minimize system maintenance costs 

6. Optimize workload schedules. 
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C. 
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Corrective Maintenance 

Corrective maintenance consists of troubleshooting, repairing failed equipment. 

and returning the equipment to service. 

The goal of corrective maintenance is to return a failed piece of equipment to 

service as quickly as possible in order to minimize system downtime and to 

reduce the time required to restore operational service. To accomplish this goal. 

corrective maintenance includes two distinct methods for troubleshooting and 

repairing system elements and subsystems as follows: 

1. The restoration to service of a failed system element will be accomplished, 

where possible, by a technique called unit exchange, which involves 

replacing the lowest-level replaceable unit. When a system element fails, 

diagnostic technicians will respond to the failure and correct the problem, 

if possible, by replacing the failed unit from a supply of like units 

previously tested and adjusted to perfonn the intended function. Unit 

exchange requires that equipment and facilities be designed and 

configured so that repairs can be accomplished in this fashion and that 

provisions are made in manufacturing to assist the diagnostic technician 

in quickly and effectively determining the problem. This may 

require the incorporation of special fault indicators, portable test 

equipment, and a supply of critical replacement units. 

2. Corrective maintenance of assemblies or components will consist of 

troubleshooting and repairing failed assemblies or components and then 

testing and adjusting the assemblies or components to meet the intended 

function and to ensure the correctness of the repair. To accomplish the 

corrective maintenance of failed assemblies or components requires that 

equipment and facilities be provided so that repairs and overhaul activity 

will be accomplished in a component repair shop under conditions of 

efficient :.hop layout, cleanliness, competent 

testing, and quality control. 
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Testing 

Testing will be accomplished by the use of test apparatus configured to perform 

static and dynamic testing at the vehicle or wayside system and subsystem levels, 

and static bench testing at the assembly and component levels. The objectives 

of thorough testing are: 

1 . To ensure proper function of items under test 

2. To provide for timely and accurate failure diagnosis 

3. To reduce the time required to restore equipment to serviceable condition 

(and reduce the resultant costs) by identifying the lowest-level, failed, 

replaceable component. 

Contract Maintenance 

In certain instances, it may be more cost effective to have assembly or component 

repair and overhaul work performed by service contracts. The degree to which 

component or assembly repair and overhaul work is contracted out to local 

service shops or to the original equipment manufacturers is . an important 

determinant of maintenance facility requirements, staffing, personnel skill levels, 

spare parts inventory, and component repair procedures. Factors to be evaluated 

in the decision include: 

1 . MT A policies and practices 

2. Availability of suitable contractors 

3. Logistics, inventory, and material-handling requirements 

4. Labor agreements 

5. Special equipment requirements and costs 

6. Availability of special skills and workload of maintenance forces 

7. Liability implications 

8. Equipment warranty implications 

9. Relative costs. 
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F. Maintenance Scheduling 

Maintenance scheduling maintains al] vehicle and wayside workload schedules 

(preventive maintenance, corrective repairs , overhauls, modifications, etc.). This 

function coordinates maintenance requirements with operations, engineering. and 

inventory control personnel to ensure availability of vehicles, wayside elements. 

parts and materials, and the resolution of problems. Maintenance scheduling also 

maintains al] vehicle and wayside maintenance records and documentation and 

provides the backup for the preparation of reports, analyses, and annual 

maintenance budgets. 

7.4.2 Rail Vehicle Maintenance 

The following vehicle maintenance activities will be perfonned at the Pasadena Line 

Yard and Shop: 
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Daily inspection 

Preventive maintenance 

Corrective repairs 

Major component changeout 

Undercar blowdown 

Interior cleaning 

Exterior washing 

Limited component repair (future) 
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Wheel Truing (future) . 

Painting (future) 
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Each vehicle operated in revenue service will be inspected daily in the service and 

inspection bay of the shop building or in the yard. Daily inspection will consist of a 

general safety and vehicle condition type of inspection (see 7.2.2, item 5). 

Preventive maintenance for rail vehicles will be performed on the basis of hours or miles 

of mainline operation in accordance with the manufacturers' recommendations. 

Changeout of major components will involve the replacement of failed components or 

scheduled changeouts. Components removed from vehicles will be shipped to the 

appropriate component repair location (e.g. Long Beach main yard, Red Line yard, 

other MT A facility, contract vendor, or the manufacturer). Limited component repair 

capability will be provided in the future for vehicle truck assemblies, vehicle electronic 

components, batteries, and various electrical and mechanical components which can be 

repaired quickly and easily after removal from a vehicle. Major carbody repairs, wheel 

truing, and painting will be performed either at the Red Line Yard and Shop or at 

another MT A facility. 

Interior cleaning of rail vehicles will be performed daily at the car cleaning platform. 

The cleaning platform will be located between two tracks in the vicinity of the car 

washer or the blowdown facility. Power outlets, hose bibs, and lighting will be provided 

along the cleaning platform. The platfonn will accommodate at least 3 cars (270 feet) 

on each side, will be at least 6 feet in width, and will be equipped with an access ramp 

and stairs. Exterior cleaning will be performed in the car washer. Trains or cars will 

operate through the washer in the wash mode. The wash operation will be initiated by 

the train operator at a control panel located at the entrance to the washer. The car 

washer will include storage and mixing tanks for water and cleaning chemicals, recycling 

equipment, brushes, water and chemical application arches with splash shields, manual 

cleaning platforms, local control panel, power outlets, hose bibs, and lighting. The 

design of the car washer will be similar to the washers located at the Metro Blue Line 

and the Metro Green Line yards and shops. Initially, each rail vehicle will be washed 

once every two days. Provision will also be made for an undercar blowdown facility to 
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be located adjacent to the car washer or the vehicle shop. 

7.4.3 Vehicle Shop Requirements 

The vehicle maintenance shop will include the space, facilities, and equipment needed 

to accomplish the required activities in an efficient and orderly manner. The future 

vehicle shop will be capable of maintaining all of the rail vehicles for the Pasadena and 

Glendale Lines. The overall facility layout will have an orderly arrangement of 

maintenance functions by activity, and in such a manner that each work activity can be 

performed with a minimum of interference from the other work activities. The vehicle 

work positions will be designed for quick and easy access to vehicle equipment. 

The requirements for the vehicle shop are as follows: 

A. The initial and the future shops will be designed to provide at least the following 

vehicle work positions: 

B. 

C. 
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Initial Shag Future Shag 

0 1 in-floor vehicle hoist position 

1 1 floor level position (for portable vehicle jacks) 

4 4 pit positions 

0 2 wheel truing positions 

5 8 shop positions total 

Shop tracks will accommodate not more than 2 cars each and will be spaced 25 

feet apart, insofar as possible. 

An overhead contact wire system will be provided for the movement of cars 

into/out of the shop. Sectionalization of the OCS will be provided for each rail 

vehicle shop position (the wheel truing track will be considered as one vehicle 

position). 
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D. 

E. 

F. 

G. 

H. 
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The future wheel truing machine track will be separated from other shop tracks 

due to noise considerations. The wheel truing machine will be located near the 

center of the track to allow a car to remain within the shop during wheel truing 

and to allow other maintenance activities when the machine is not in use. The 

wheel truing machine shall be interlocked with the OCS in order to prevent 

simultaneous operation. 

The future in-floor hoist position will be located in line with a floor-level position 

with reinforced floor areas for accommodating portable LRV jacks. The in-floor 

vehicle hoists will be shallow-pit type. The body supports will also be capable 

of lifting the vehicle. Three manually operated truck turntables will provide 

access to a truck/component track located adjacent to the in-floor hoist position. 

The truck/component track will be equipped with one truck hoist and one or two 

7 1/2-ton capacity jib cranes. 

Vehicle pit work positions will be equipped with stairs, ramps, lighting, water, 

conpressed air, and power as provided for the service and inspection pits at the 

Metro Green Line and Blue Line Shops. 

A two-ton capacity jib crane will be provided for two of the shop tracks equipped 

with pits. The two-ton capacity jib crane located over the pit positions will be 

interlocked with the OCS to preclude simultaneous operation. 

An inspection/maintenance platform will be provided in conjunction with the 

two-ton capacity jib crane for access to rail vehicle roof-mounted equipment at 

the two pit work positions. A safety catwalk with handrailing will be provided 

at the opposite side of the car roof from the inspection/maintenance platform. 
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I. An assembly/pans cleaning room will be provided in the future shop for the 

steam cleaning or blowdown of vehide trucks and other major vehicle 

components. The cleaning room will be located to allow access to/from the 

truck/component track. 

J: The undercar blowdown facility will be equipped with an adequate pit (full length 

and width access), compressed air, water, breathable air, and appropriate 

environmental (dust collection) system. 

K. The use of natural light will be maximized in the design of the shops. 

L. A loading/unloading dock or equivalent will be provided in conjunction with the 

parts and materials storeroom. 

The floor space requirements for the Pasadena Line operations and vehicle maintenance 

functions located in the vehicle shop are shown in Table 7-1. 

The estimated staffing for future Pasadena Line operations and maintenance to be used 

for the design of the future yard and shop facilities is shown in Table 7-2. The estimated 

staffing requirements for the initial Pasadena Line operations and maintenace is presented 

in Chapter 8. 

The floor plans for the first floor and the mezzanine of the vehicle shop are shown in Figure 7-2 

for the initial shop and in Figure 7-3, for the potential future shop. 
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·1 TABLE 7-1 

I VEHICLE SHOP DESIGN DATA 

I APPROXIMATE 

I ROOM/SPACE so. Fr. REMARKS 

I Yard control room 300 Mezzanine (comer 

I location) with view of 

yard. 

I Transportation offices 1,000 Mezzanine 

I Train operator reporting room 500 Adjacent to Yard 

I Control room on 

mezzanine 

I 
Transportation restrooms/lockers 900 Mezzanine, with 

I 50:50 

men-to-women ratio. 

I 
Transporation Training/Conference 500 Quiet area on 

I room mezzanine. 

1· 

I Transporation lunch room 400 Mezzanine 

I 
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TABLE 7-1 (CONTINUED) 

I 
ROOM/SPACE so. Ff. REMARKS 

I 
Maintenance offices 1800 1000 sq. ft. on 1st 

floor. 800 sq.ft on 

I 
mezzarune. 

Maintenance training/ conference 

I room 500 Mezzanine. 

I Maintenance lunch room 400 First floor preferred 

I Maintenance restrooms/lockers 900 Preferably on first 

floor, 90:10 

I men to women ratio 

I Car cleaning supplies 300 First floor or adjacent 

to car cleaning platform 

I in yard. 

I Electronic test & repair 400 First floor (future) 

I Small component repair 350 First floor 

I Major component area 3000 Adjacent t 0 

I 
truck/component 

track (future) 

I 
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I TABLE 7-1 (CONTINUED) 

I 
ROOM/SPACE SO. FT. REMARKS 

I 
Pans storeroom 8000 (avg.) First floor, with 

mezzanine 

I (4,000 s.f. minimum 

initially, 12,000 s.f. in 

I future) 

I Parts office & records 250 Adjacent to storeroom. 

I Secured pans storage 250 Adjacent to storeroom. 

I Toolroom 300 Adjacent to storeroom. 

I Tool cart storage 150 First floor. 

I Assembly/pans cleaning room 400 First floor accessible 

from truck/ component 

I track (Future) 

I Battery room 200 First floor on outside 

wall (Future) 

I 
Forklift/electric cart storage As req'd. For 5-6 vehicles. 

I Near battery room. 

I 
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I TABLE 7-1 (CONTINUED) 

I ROOM/SPACE SO. FT. REMARKS 

I Communications Equipment Room 200 First floor, preferred. 

I Includes 

UPS battery room. 

I Air compressor room 600 Isolate due to noise. 

I Mechanical/ electrical equipment As req'd. 

I rooms 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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PASADENA LI NE FUTURE YARD AND SHOD - DESIGN STAFFINC 

JOB CLASSIFICATION 

TRANSPORTATION: 

MANAGER 
ASS ISTANT MANAGER 
SECRETARY 
INSTRUCTOR 
ANALYST 
SUPERVISOR 
TRAIN OPERATOR 

SUBTOTAL 

VEHICLE MAINTENANCE: 

ASSIST. MANAGER 
SECRETARY/CLERK 
INSTRUCTOR 
WARRANTY ANALYST 
SUl=-1EFNISOR 
ELECTRO MECHANIC 
LABORER/CLEANER 

SUBTOTAL 

FACIITIES MAINTENANCE: 

ASSIST. MANAGER 
SECRETARY/CLERK 
SUPER\/ I SOR 
MAINTAINER 
u:rn□RER 

SUBTOTAL 

MATERIAL DEPARTMENT: 

SUPERVISOR 
S TOREKEEPER 
STOCK CLERK 

SUBTOTAL 

TOTAL 

DAYS / 
WEH: 

,::­.., 
5 
7 
7 

5 
7 
7 
7 

5 
C: .., 
7 
7 
7 

cc .., 
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7 

DAY 

1 

1 

2 
1 

19 

28 

1 
1 
1 
1 

2 
8 

17 

1 
1 
3 
5 
2 

12 

1 
1 
2 

4 

E, 1 

AFTN 

0 
0 
0 
0 
0 

19 

22 
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8 
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12 

0 
0 
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3 

11 

0 
0 
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1 
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0 
0 
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14 

0 
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0 
1 
8 
5 

14 

2 
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13 

0 
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1 
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TClTAL 
STAFF 

1 
l 

1 

1 

12. 
B-4 

102, 

1 
1 
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1 
E:, 

39 
1£1 
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1 
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11 
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14 
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1 
1 
E, 

----------
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THE STAFFING LEVELS SHOWN ARE INTENDED ONLY FOR USE IN THE 
DESIGN OF THE FUTURE YARD AND SHOP FACILITIES AND ARE NOT 
INTENDED TO REPRESENT EITHER INITIAL STAFFING LEVELS OR F I NAL 
JOB CLASSIFICATION TITLES. 
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7.5 MAINTENANCE-OF-WAY (FUTURE) 

7.5.1 Maintenance-of-Way Functions 

Facilities maintenance functions for the Pasadena Line will be performed primarily out 

of the maintenance-of-way facility located at MTA's Metro Red Line yard site. The 

future facilities maintenance functions associated with the Pasadena Line include 

inspection, maintenance, and repair of the following elements: 

Trackwork 

Train control/signaling (including grade crossings) 

Communications 

Traction power and overhead contact system 

Fare collection equipment 

Stations and other structures 

Landscaping, fencing and other right-of-way elements 

Maintenance vehicles and equipment 

The actual facilities maintenance work will be carried out at the equipment site and will 

require personnel to travel with necessary tools, equipment, and material to the specific 

site. Diagnostic maintenance techniques will be used and faulty components will be 

replaced or repaired at the site. Utilizing the philosophy of lowest replaceable unit 

exchange whenever practicable, failed items will generally be replaced and, if repairable, 

consigned to the designated component repair or electronics shop. 
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Facilities maintenance will be accomplished utilizing a combination of system personnel 

and service contracts. Generally. the approach to facilities maintenance will parallel that 

utilized for the Blue Line. To the extent practical, personnel and equipment for other 

Metro lines will also be utilized for the Pasadena Line. 

7.5.2 · Maintenance-of-Way Facility 

An additional facility for maintenance-of-way will be provided at the furure Pasadena 

Line yard and shop site. The maintenance-of-way facility will accommodate the 

following activities: 

I. Staging point for Pasadena Line facilities maintenance personnel, vehicles and 

equipment. 

2. Storage (indoor and outdoor) of facilities - related components and materials. 

3. Storage (indoor and outdoor) of maintenance vehicles, equipment, and tools. 

4. Staging area for wayside component dispositions to various component repair 

shops and contract vendors. 

5. 

6. 

7. 

8. 

CHPTR-7 
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Storage track for track machines and other rail-borne equipment (track will be at 

least 300' in length). 

Offices for maintenance-of-way supervisory personnel. 

Employee restrooms, lockers and showers. 

Employee parking. 

7-29 
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Approximately 20.000 square feet of floor space will be required for the maimenance-of­

way facility to accommodate the activities listed above. The conceptual floor plan for 

the future Pasadena maintenance-of-way facility is shown in Figure 7-4. 

7.6 MAINTENANCE EQUIPMENT 

The vehicle shop equipment and maintenance vehicle requirements for the Pasadena Line 

are listed on Tables 7-3 and 7-4, respectively. The equipment lists were developed with 

consideration given to the needs of the Pasadena Line and the equipment available or 

planned for the other Metro rail lines. 

The equipment lists should be considered as being preliminary as refinements will be 

made as the design of the Pasadena Line progresses. 
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I ~ LINE YARD & SHOP EQUIPMENT LIST - TABLE 7-3 

I LINE ~JT\---
rm: EQUIPMEN7 DESCRIPTI~ USC:/LOCATI (}j I NITI'-IL FUTU~ TOTI'.. 

- - -- --

I Irrfloor UN ho1sts Electric, ZC.rtor,, 480v/3on/30a110 Snoo tracK () 3 3 
~· lr.-flc,or carbody supoorts Electric, l(Hor,, 48w/3oh/30aao Snoo track (1 & & 
3 Jib crane Electr ic. 2-tor,, 480v/3Pll/20a■o Shoo trac~ l (, 

I 4 Jib crane Electric, 7. 5-t or,, 480v/3Dh/20.uip Snoo track 1 ;.:· 

r LRV truck reoair hoist Electric, 480v/3oh/20aap Truck/coaoonent track (I .., 
b LRV truck turntable Manual, 10' diaaeter Truck/coaoonent track 0 3 j 

I 7 Wheel t ruing ■achine With chip conveyor & bir,, lt80v Wheel t ruing track 0 
8 uir wash equiOIIE'r,t Complete w/recycling, lt80v Car waSller l 0 1 
9 Bl()lolOowr, eoui011ent Co■olete 11/llust collect ior, eou1p Blowcio1rm 1 (; 1 

10 ~•ortable LRV jacks Electric, l(~ton capy. Shoo track 6 (i & 

I 11 Portable carbody stands 10-tor, capy. Shoo track 8 0 8 
12 Forklift Electr ic, 2-tor, LR\I & M-of~ Snoos 2 j 

13 Shop lift truck Electric, walk behind LRV & "-of-if Shoos ·j 
I,. 3 

·1 14 Li ft table 1-tor,, air operated General shop 2 (I 2 
15 Lift truck hopoer 2-cu,yd, LRV l hf-if Shoos 0 (I & 
16 Pedestal grinder 12",2hp, 208v LR\I & hf-W Shoos 2 (l 2 

I 
17 Drill press 15", 208v LRV & "-of-irl Shops 2 0 2 
18 Kagnetic particle tester Portable, 120v Truck/<:0111ponent area 1 (I 

19 Pipe bending t able 120v Truck/eo11ooner,t area 0 
2(> Ultrasonic parts clear.er bot. capy, 120v Electronic reoair 0 

I 21 Batterv rack 2 tier, 24 battery capy. Battery ro011 
r, 0 2 C. 

22 Battery charger LRV & shop vehicles, as reouired Battery r■/storerc 3 0 3 
23 Storage cabinet Metal, lockable LRV & 11-of-irl Shops 12 0 12 

I 
24 Storage rack Metal, adjustable shelf LRV & hf-irl Shops 6 (1 6 
25 Shop liOrkbeoch Steel too LRV l M-of~ Shoos 12 0 12 
2c Electronic 11orkber,ch Metal bench, wood top, 11ith 120\I Electronic repair ,, 

(1 2 C. 

27 Ladder. LRV access ~rtable. insulated General shoo 4 i) 4 

I 28 Scaffold Portable, insulated General shoo 2 0 2 
29 VacuWll cleaner Wet/dry, 10 gal. capy, 120v General shoo s 0 s 
30 Lubrication cart ~rtable, It ten gal. llru■s General shop 4 (I 4 

I 
31 Bench grinder 7• 120v LRV & 11-of--l,j Shops 3 0 3 ' 32 ARC ..elller/~er,erator Portable, 300a.1p. 208v LRV & M-of-W Shoos 2 (I 2 
33 MIG Welder Portable, 400acp, 208v General shop I 0 I 
34 Welding curtair, It panel LRV & hf--1,j Shoos 3 (I 3 

I 35 Elect rcod e over, Ber.ch ■ounted. 120v, 1200w LRV & hf-W Shops 2 0 2 
36 Weldir,g/cutting outfit Portable, 2 wtieel, !!as LRV & M-of-W Shoos 2 0 2 
37 Shoo floor scrubber Electric, wi tn charger LRV & hf-if Shops 1 0 1 

I 
38 Shop/yard personnel cart Electric, 11ith cnar9er Yard storage tracks 2 2 4 
3'3 Track power tools Rail saw, grinder, dri 11, etc. Track 0 3 3 
40 Truck/Wheel Dollv For 28" thru 34" wheels Equipaer,t Kair,t. 2 (1 ~· I,. 

41 Scissor-lift truck dock Electric, 

I 
15-ton caoaci ty Katerial ueot 2 3 

Total 110 26 136 

I 
I 
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2 

3 

4 

C ., 

6 

7 

8 

9 

1(1 

11 

12 

13 

14 

~ LIPE AUTOMOTIVE YEHICLES , EllllPf!EN"i us- - TAELC: ,-,. 

EOUIPMElf:' DESCRIPTIO, 

LRV car aover/locoaot1ve Hi-rail, w/LRV couolers 

Scissors platfol'II truck Hi-rai 1, stake sides 

Track crew truck Hi-rail, !-tor, hoist 

Pickup, !-ton Hi-rail. with 1 i ft gate 

Track 11c1ch i ries Taap, line, gage, etc. 

Portable generator 2 wheel, 30 kw cinim1111 

Stake truck 5-ton, lift gate 

Utility var, I-tor,, side & rear doors 

Pickup 1/2-tor, 

Soort wa~or, S.al l size Blazer/Broncc, 

Var, 11-oasser,ger 

Sedar, Standard size 

Sedar, Staooard size 

Personnel carrier Electric 

7-33 

USE/ LOCATI CJ\ 

Yaro , Snoo 

Trach, OCS 

Traction ~·ower, OCS 

Facilit ies Mc. int. 

Track-all rail lines 

E.llergency power 

Stores Deot 

Sig,Tctn ~,C-Oai, FC 

Equip/Facilities 

Transportat ior, 

Transoortation 

Transportation/Eouip 

Security 

General yard use 

Total 

- -----OlmTI T•-­
lNITJA:.. FUTURE TOTAL 

(; 

0 

(1 

(! 

0 3 3 

-:, .. 
(I 

4 5 

3 

0 

(1 

2 0 2 

5 2 7 

·) .. 6 

25 10 35 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·1 
I 

CHAPTER 8 

0 & M STAFFING AND COST ESTIMATES 

8 .1 GENERAL 

The staffing plan and annual cost estimates for the Pasadena Line for the initial year and 

the system startup period are presented in this section for the following organizations: 

Transportation 

Vehicle Maintenance 

Facilities Maintenance 

Material Department 

The staffing plan and cost estimates are subject to refinement as system design progresses and 

are based upon the following assumptions: 

A. Existing staff for the Blue Line will be utilized to the extent practical. 

B. Costs are expressed in 1993 dollars and are based upon MTA rates and other 

costs utilized for the Blue Line O&M cost estimates. Cost estimates include the 

following: 

CHPTR-8 
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1. 

2. 

3. 

Fringe benefit rate of 45 % . 

General and Administration rate of 8.67%. 

Average productive hours per year per employee of 1810. 
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C. 
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4. Wage rates for Pasadena Line personnel are the same as those for the 

Metro Blue Line. 

The staffing plan will reflect a functional organization (such as the functional 

O&M organization chart shown in Figure 8-1). 
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8-.S 



I 
I 
I, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
·1 

I 
I 
I 
I 
I 
I ,, 
I 
I 
I 
I. 
I 
I 
I 
I 

8.2 INITIAL YEAR STAFFING AND COST ESTIMATES 

The staffing estimates for the initial year are based upon shift coverage and annual 

productive hours per employee. Shift coverage for the Pasadena Line is established '3/ith 

consideration for the following staffing characteristics: 

Positions which must be continually available on-line in order to accomplish 

operations. Such positions include train operators, fare inspectors and transit 

police officers, ATO technicians, central control dispatchers, CCTV observers, 

fare collection equipment technicians, etc ... 

Positions which are necessary in order to accommodate yard and shop operations. 

Such positions include rail vehicle mechanics, car cleaners, storekeepers, etc ... 

Positions which are required, but not necessarily on a continuous on-line basis. 

Such positions include track workers, TPSS electricians, communications 

technicians, etc... These positions, when combined with those of other MTA 

lines, provide mobile, full coverage capability for routine activities as well as 

immediate response needs for all lines. 

The cost estimate for the initial year includes direct labor, indirect labor, general and 

administrative, non-labor, and traction power costs. Labor costs are based upon the 

equivalent staff calculated from the shift coverage and the appropriate hourly and fringe 

benefit rates. Non-labor costs are based upon the quantities of equipment and facilities 

and other factors appropriate for the Pasadena Line. 

A summary of the cost estimate for the initial year is shown in Table 8-1. Staffing and 

labor cost estimates for Transportation, Vehicle Maintenance, Facilities Maintenance and 

the Material Department are shown in Table 8-2 through 8-5, respectively. The cost 

estimates for the non-labor categories are shown in Table 8-6. 
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DIRECT LABOR 
TRANSPORTATION 
VEHICLE MAINTENANCE 
FACILITY MAINTENANCE 
MATERIAL DEPARTMENT 

SUB TOTAL 

OVERTIME ALLOWANCE i' = 

GENERAL &- ADMIN i' = 

NON LABOR 

TRACTION POWER 

GRAND TOTAL 

SUM2 

OPERATI □NS AND MAJ NTENANCE COST ESTIMATE 

PASADENA LINE O & M COST ESTIMATE SUMMARY' ( l ':?':i3 $ ! 

l NIT lAL YEAR 

ANNUAL COST 
STAFF (INCL FRINGE> 

85 5,252,78E, 
39 2,645,695 
33 :2~234,585 

8 428,393 

1E.5 $1(1, 561,459 

0.02 211, 22'3 

0.0867 1,256,748 

$1,561.429 

$2, 161,243 

$ 15,752.108 

8- 5 

TABLE 8 - 1 

PER CENT 
DISTRJB 

33. 35 
lE..80 
14. 19 
2.72 

67.05 

1.34 

7.98 

'3. 91 

13. Ti: 

100.00 

LABOR~. 
DIST 

48.7b 
24.5b 
20.7'+ 
3.98 

1.% 

100. 00 
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OPERATIONS AN[• MAINTENANCE COST ESTIMATE 

PASADENA LINE TRANSPORTATION STAFFING 

INITIAL YEAR TABLE 8 - 2 

PROD. DAYS SHIFT: TOT. TOTAL 
JOB CLASS HRS/YR WEE!< DAY P. l'tl. GRAVE LAB HRS STAFF 

MANAGER. TRANSP. 1810 e:--· 1 (I 0 208 0 1.1 
ASSIS:. MANAGER 1810 C" .., 1 (I (I 208(1 1. 1 
SECRETARY 181(1 c:-.., 1 0 (I 208(1 1.1 
INSTRUCTOR 1810 5 1 0 0 2080 1.1 
ANALYST 1810 c-

..J l (I (I 2080 1. 1 
SUPERVISOR - LINE 1810 7 2 2 1 14560 8 . 0 
YARD CONTROLLER 1810 7 1 1 873& 4.8 
CENTRAL CONTROLLER 181() 7 2 2 1 145E,(l E,. () 
CCTV OPERATOR 1810 7 •:,. 

'- 2 1 14560 8, (l 
TRAIN OPERATOR 181(> C" 

..J 1() 12 10 66560 3E,.B 
TRAIN OPERATOR 1810 2 10 10 10 24%0 13. 8 

TOTAL STAFF PER SHIFT 32 2'3 24 

SUBTOTAL 

FRINGE : ( 451- J 

TOTAL: ( 1993 $ ) 

8- E. 

TRAN2 

EQUIV HOUF: ANNUAL 
SlAi="F RHTE cos.,. 

1 32. s:::. 67 . 662 
1 29.42 cl,214 
1 1 7. (13 35.422 
1 28. 01 56. 2E,1 
1 2i:..65 55.453 
8 2c.bb 4~3. b22 
c-
..J 2e,.6f, 277.25"+ 
8 2E..6& 443,622 
8 17.03 2!j3, 37'3 

37 17.88 1. 37E., 04!:, 
14 17.88 520,666 

3,622,611 

1. 630, 175 

85 5, 252,786 
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OPERATIONS AN[ 

PASADENA LINE 

INITIAL YEAR 

PROD. DAYS 
JOB CLASS HRS/YR WEEK 

MANAGER. VEHICLE MT. 1810 C" .., 
ENGINEER 1810 C" .., 
SECRETARY/CLERK 1810 5 
INSTRUCTOR 181(> 5 
WARRANTY/ANALYST 1810 5 
QA SUPERVISOR 181(> C" .., 
SENIOR SUPERVISOR 1810 C" .., 
SUPERVISOR 1810 i 

ELECTRO MECH l 810 C" ..., 

ELECTRO MECH 1810 2 
LABORER/CLEANER 1810 5 
LABORER/CLEANER 1810 2 

TOTAL STAFF PER SHIFT 

SUBTOTAL: 

FRINGE: (45¼) 

TOTAL: ( 1 993 $) 

VEH2 

MAINTENANCE. COS"i ESTIMATE 

VEHICLE MAINTENANCE STAFFING 

TABLE E; - -· 
SHIFT: TOT. TOTAL. EQUI\.' . HOUR ANNUHL 

DAY ~·. M. GRAVE LAB HRS STAFF STAFF RiHE COS, 

l (I (l 208(1 1. 1 34. '+"' 7l.b35 
1 0 0 208(1 1. 1 34 ..... 71 .535 
1 () (I 2080 1. 1 1 17. (13 35.422 
1 0 () 2080 1. 1 30. 15 62, 7 12 
1 0 0 2080 1. 1 33.01 68.6€,1 
1 0 () 2080 1. 1 1 3(>. 15 62,712 
1 0 0 208(> 1.1 1 33.01 68,6€,1 
1 1 1 873E, 4 . 8 C" -· 30.15 313,560 
4 4 4 24960 13. B 14 21.42 623.750 
2 2 2 4992 2.8 2' 21. 42 133, 661 
2 -:, .... 3 14560 8.0 B 15.01 24'3,766 
2 ·:, ... 0 3328 1.8 2 15. 01 62,442 

18 11 1() 

1. 824, 618 

821 , 078 

39 2,645,696 

8 - 7 
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OPERATIONS AND MAI NTENANCE COST ESTIMATE 

PASADENA LINE FACILITIES MAINTENANCE STAFFING 

INITIAL YEAR TABLE 8 - 4 

PROD. DAYS SHIFT : TOT. TOTAL 
JOB CLASS HRS/YR WEEK DAY I=•. M. GRAVE LAB HRS STAi=F 

MANAGER, FACILITIES 1810 c:-
..J 1 (I (l 2080 1.1 

ENGINEER 1810 c; _, 1 (I () 2080 1. i 
SECRETARY/CLERK 1810 C" 

..J (I 0 2080 1.1 
WARRANTY/ANALYST 1810 5 l (J (J 208(> 1.1 
SUPV, MA INT- OF- WAY 1810 5 2 (I 0 4 160 2 . 3 
SUPV, ELECTL/ELECTNC 1810 c; 

..J 2 () (l 4160 2 . ~ 
1'1-0F-W INSP 181(1 5 2 2 (I 8320 4.6 
ELECTL/ELECTNC INSP 1810 7 2 ·=· ... 2 17472 9. 7 
ELECT/PROP MAINT 1810 7 •:, 

'- 2 -:, 
'- 17472 '3. 7 

LABORER 18 10 C" 
..J (J (I (> (> 0 . (> 

TOTAL STAFF PER SHIFT 14 E, 4 

SUBTOTAL 

FRINGE: (45¼) 

TOTAL: ( 1 '3'32. $) 

8- 8 

MOW2 

EQUIV HOUR ANNUAL 
STAFF RATE cos, 

3.:.. "+8 67. 558 
i 31. 3 "+ tSc. "+3::, 
1 17.03 35,422 
l ::;.::;. 01 66, t,t, 1 
,:, 
'- 32.05 133,328 
2 32.05 132,.328 
C" 
..J 1'3.'33 207.272 

10 19. 93 414.544 
l(l 1'3.'33 414,544 

() 15. 01 (I 

1, 541,093 

6 93, 492 

33 2~234,585 
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OPERATIONS AND fllAINTAINENCE COST ESTIMATE 

PASADENA LINE MATERIAL DEPT. STAFFING 

INITIAL YEAR TABLE El - r--· 
PROD. DAYS SHIFT: TOT. TOTAL 

JOE: CLASS 

SUPERVISOR 
STOREKEEPER 
STOCK CLERK 

TOTAL STAFF PER SHIFT 

SUBTOTAL 

FRINGE: (45~l 

TOTAL: ( 1333 $) 

SEC2 

HRS/YR WEEK DAY 

1810 cc .., 1 
181(> C -· 1 
181(> 7 2 

4 

P. M. GRAVE LAB HRS STAFF 

(I 0 2080 1. 1 
(I (I 2080 1. l 
1 1 11648 t.. 4 

1 

8-3 

EQUIV HOUR ANNUA;... 
s·rAFF RAT:C: CDS1 

1 32 .. o~. 6t..664 
l 15. 92, "+l , "154 
6 15.01 187, 325 

295,443 

132, 943 

428,393 
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REF. 

TRl 

VMl 
VM2 
VM3 

MWl 
MW2 
MW3 
MW4 
MW5 
MWE, 
MW7 
MWB 
MW9 
MWlC> 
MWl 1 
MW12 
MW13 
MW14 
MW14 
MW15 
MW16 
MW17 
MWlB 
MW19 
MW20 
MW21 
MW22 
MW23 

NONLAB2 

OPERATIONS AND MAINTENANCE COST ESTIMATE 

PASADENA LINE NON LABOR COSTS 

INITIAL YEAR 

DIVISION 

TRANSPORTATION 

MISC. SUPPLIES & SERVICES 

SUBTOTAL: 

VEHICLE MAINTENANCE 

VEHICLE PARTS & MATERIAL 
COMPONENT REPAIR CONTRACT 
MISC. SUPPLIES & SERVICES 

SUBTOTAL: 

FACILITIES MAINTENANCE 

TRACK MATERIAL 
RAIL GRINDING CONTRACT 
RAIL INSPECTION CONTRACT 
OTHER TRACK CONTRACT 
SIGNAL MATERIAL 
SIGNAL CONTRACT 
COMMUNICATIONS MATERIAL 
COMPUTER MAINT. CONTRACT 
FARE EQUIP. MATERIAL/CONTRACT 
TRACTION POWER MATERIAL 
□cs MATERIAL 
TRACTION POWER/OCS CONTRACT 
BLDG/FACILITY MATERIAL 
ELEVATOR CONTRACT 
ESCALATOR CONTRACT 
STA/BLDG JANITORIAL CONTRACT 
LANDSCAPING/GROUNDS CONTRACT 
BUILDING MAINTENANCE CONTRACT 
MAINT VEHICLE MATERIAL 
MAINT VEHICLE CONTRACT 
SHOP EQUIPMENT MATERIAL 
SHOP EQUIPMENT CONTRACT 
CORROSION CONTROL CONTRACT 
MISC. SUPPLIES/SERVICES 

SUBTOTAL : 

TABLE 8 - E. 

COST 

8-10 

26,264 

133. 200 
33,300 
13,228 

15,750 
17,250 
6,750 

2Bi500 
16,000 
48,00(> 
32,000 
75, 000 
20,500 
7,500 

12.750 
12,750 
6,000 

51,000 
82,50(> 
60,000 

120,00(> 
15, (l(>(> 

9,900 
18,000 
9,000 
7,200 

14,800 
11, 173 

$26,264 

$179,728 

$697,323 
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MDl 

UTl 
UT2 
UT3 
UT4 
UT5 

□Tl 
OT2 
OT3 
OT4 

TPl 

NONLAB2 

MATERIAL DEPARTMENT 

MISC. SUPPLIES & SERVICES 

SUBTOTAL: 

UTILITIES 

LIGHT.HEAT & POWER 
WATER 
TRASH REMOVAL 
TELEPHONE 
WASTE DISPOSAL 

SUBTOTAL: 

OTHER 

FARE MEDIA 
FUEL & LUBRICANTS 
MISC. SUPPLIES & SERVICES 
CLAIMS/LEGAL EXPENSE 

SUBTOTAL: 

TOTAL 

150.00(> 
16.000 
6,000 

45,000 
9, 900 

15,375 
21,900 
36,000 

351,555 

$1,561,423 

$4, 284 

$228,900 

$424,930 

------------------------------------------------------------------------
TRACTION POWER 

TOTAL $2,151,243 
------------------------------------------------------------------------

8-11 
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8.3 SYSTEM STARTIJP STAFFING AND COST ESTIMATES 

Staffing and cost estimates for the starrup of the Pasadena Line are based upon the 

staffing requirements for the initial year of operation, key milestone events, and lead 

times for personnel hiring and training. The startup period consists of approximately 24 

months; from the arrival of the first rail vehicle in October 1995 to the start of revenue 

• service in November 1997. 

Startup cost includes estimates for labor, non-labor, travel and per diem (for system 

operator's personnel), traction power, and general and administrative costs. Labor costs 

are based upon the number of Transportation, Vehicle Maintenance, and Facilities 

Maintenance personnel required for each job classification on a monthly basis. Labor 

and non-labor costs are then summarized on a quarterly basis. 

The startup cost summary, by quarter, is shown in Table 8-7. The startup staffing 

summary, by quarter, is shown in Table 8-8. Table 8-9 contains the monthly staffing 

schedule for the startup of the Pasadena Line. 
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I K rl l'II ;; , .1L·1 
Mr-' i V ""- t _._ -----· 

MTA 
'l'ELSCOPY nox '1'BB 

LOS ANGELES COUNTY METROPOLITAN TRANSPORTATION AUTHORITY 

TRAHSPOR'l"AT:CON DEPARTMENT 

04/ 02/93 

TOa Ron Rypi.nsk...' EM: 

l"U .NO. I 362-3106 

PHONE NO.: 

PROM1 Ed Vandeventer, Asst . Director/Transportation 

NmlBSR OF PAGJi:S: 10 ------------------------(Including Cover Sheet 

We are sending you, by telecopy, the attached material. If you 
wish to send us material, our facsimile number ia (2i3) 972-4401 . 

If. you do not receive all copies of the fax, or if any cf the 
copies are illegible, please call me immediately at the number 
indicated: 

OPSRATOR s 

'l'BLSPHONB HO. : 

IIBSSAGB: 

Gerald w, Masters 
(213) 972-4424 

r:;, ... 
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LOS ANGELES COUNTY METROPOLITAN TRANSPORTATION AUTHORITY 
TRANSPORTATION DEPARTMENT 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Date: Aprill, 1993 

To : Ren Rypinski, EMC 

From: 
J 

Ed Vandeventer, MTA Transportation# 

Subject: Draft Operations and Maintenance Plan - Pasadena Line 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Attached are the combined comments of John Byrd, Everett Wooden, 
Rita Malone, and myself. 

I will send you revised hourly wages for Transportation Department 
Employees as soon as possible . In addition, MTA Transportation 
will soon be discussing our staffing needs for this project. 

Thank you for your patience. 

cc: Art Leahy 
Dan Ibarra 
J'ohn Byrd 
Everett Wooden 
Rita Malone 
Rich Morton 
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REVIEW COMMENTS - Mi. ,RO PASADENA PROJECT 

TITLE OF SUBMITTAL: ORAFT OPERATIONS AND MAINTENANCE PLAN - FEBRUARY 1993 DATE: March 31, 1993 
Page 1 REVIEWER: Ed Vandeventer ORGANIZATION: MTA Transportation 

RESPONDER: KoN 8:;,,e;N.S,k..J ORGANIZATION: Oo--M PLA/JPIIJG -£Mc T01M 

I~ ,~~~NO 
. 

,-~-
-• ---·-

Geoeral 

Geoend 

ueoeral 

General 

2-1 2. I 

2-1 :2.1 

1-4 :3.3 

4-1 4.1 

4-2 4.1.1 

4-2 4.1.2 

COMMENfS BY R.EVIEWll 

Rq,laoe all~ to SCRTD wilh MTA 

Rep1aoe all refeft:nces lo l..ACTC witli MT A 

Rq,lace all refereoces Co Yard Dispatcher with Yard Controller 

Replace &II rdereooes lo Division Di91Jatcher with Yard C.OUtroller 
There ~ rerermces lo nmning a mixture of 2 car md 3 cu lnms. 
What is the purpose of thi~ Is the inleulioo to have alternating 2 
and 3 cu tmns1 Or, is thi5 m i.odicatioo that !here will be ■ time 
period whe.m 3 cu Imm~ needed so that a fu.ed headway can be 
maintained? 

( I be yud does not appear to be a.dequ■tely 5i1led lo handle the 
~pecllld fleet of JS-40 cars. With that IDIIIIJ c■n in the yard, it 
lwill be clifficuJt to move cars ■.round for m.aintemnoe without 
moving many cars to get to lhe one th.at is needed. 

(With npnls to 1.00e fa.res: All fares on the rail lines are CU1tently 
fl■t faru. It j5 ■nticip.ted th.at we wiU eventually switch lo a lOlle 

rue or other diatance based fare system. 

MTA is exploring lhe use of "Debit e■.n1s• for fare paymrat • 
similar to lhe Stored V■lue ~ med on BART. Theae could be 
med in TVMs to purchase tick.eu. 

Tbtre is a refereooe lo inrerfacing with railroed5 ■t ••• grade 
crossings". Where will these be? If there are none, this reference 
should be deleted. Al grade crossings with freight or passenger 
railroads should be ■voided. 

Sec gecieral comments oo train lcoglhs. II may be better lo ■djusl 
the headway! 

Current Blue Line apcrieu.ce indicates that lhe PM peak headway 
lsbould begin earlier - around 3 pm. After- the morning rush hour, 
ridership drops bul starts building up ■pin before OOOll. 

lE7 
~ 

I 
I 

llESfONSEJACT10N l~I 
~ifll~. 
tu~~ . 

I /,{)df ck 
I IAJ,J__f rl-. ~~it .::;~ ;"ivd4~~-
~~~Jt; ,.J .. A ~ ,"o ..1,•~ 

z /4l¼r ~~ of~~ .. ,1.. -vi 3~ 
~~ 8--~u.h -?t 1/-,,.,.,~~ ~,.1<. 
~ ~ '-'1-"'1 ola---ta.,,, A'Yl-1 'M. P~_, ,~. 
~~. ffa,a.:a-t52- ~J~-z~q,-f· 

z ~ ~ ~~, ~ _,,o~ ~a--,.,_~/ 
~~~~lJ:v~~,~ 

J;lL ~ ~ ~ . ~~ a., -~. --~tf';_o. I ~, WLRJ) e,Q ~J0 -zltJje.i!JtR ~ i.,4,r,t,L V., 
_.., _!I_ 

I 
~ ' ,/-fi> ':/,i ~ " ·LJ ~..-,u' d,'1.0 / /"'1._Q ., AlO ~ a,, 

~ 4 ..-~-rt>I-~d~. _ 
To-{)-..,.01,./JJ:o l~~f,uCJ. ti ,,.,.,,,-7 t,vf_e{'.l!,.ll. 

z cd -~ C-'1.#-<L~Q..1. o_,-.,-1.,f I' p,._. ( . ./Lo/4,.e..P. ~.a.,_, 
,.,, - • A A _+. fo.., z:la ~ a,..,..,d lA t<fXJtL,hel 

"A,,~ · I • A ot, ~ A A U. .-/· ",. p; +u • 

:2. f~~u-- to· 'fP-•,0-t~_e__ 

I 
uJ~ J~- F'flt /'J)-,_ Ji. ~ 3 ;on · (, : ('r t'J.,_ 

n;f; :7,.1~ ;/a1 ~l,LH'l'f- ~~.4-w /l~~ 1 ,;,.1/i '<t. 
1aedefinitiottof •ear1y·, "evaui•, and •1aae• mould be 1.h~ 0

~- ·-, ~ tudX . ' w/ (- . 4 . • / U2.-v--t Q _o _, . . a.. ..., . 
7 days a week. We would DOC need more fuiqutat scmu on / ~ 
Saturday ■nd Slll!day mornings before 6 am lhm we have on <V , 

wewlays. Also Tables 4-1 ■nd 4-2 do ool show m "'earty• period. 

A.CTlON 000£$: I • WD.L COMPLY 2• DISCUSSION/CLA.UFICADJN' NEEDED J,.NOT APPUCA.BU BECAUSE D•llESPONSE A.CTJON COMPLETED 
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REV_IEW COMMENTS - M..._. RO PASADENA PROJECT 

TITLE OF SUBMITTAL: DRAFT OPERATIONS AND MAINTENANCE PLAN - FEBRUARY 1993 DA TE: March 31, 1993 
Page 2 REVIEWER: Ed Vandeventer ORGAMZATION: MTA Transportation 

RESPONDER: 'Kw ~l'IN51<..I ORGAMZA TION: --=-0_-rr..;,_M........_ __ _ 

,~~ (;AGE ~~NO 

[4:2 .I.I 

4-8 'able 4-S 

14-10 jTahle 4-6 
Table4-7 

I table 4-8 
'4-n °Figure 4-1 

I 14-ll lFigure 4-1 

4-13 Fiaure 4-1 

,4-ll Figure 4-1 

14-ll lFigor. •· • 

14-14 14.2 

COMMENTS BY llVIEWF.lt 

~ 
RESPONSE/ ACTION 

~ 
la all lhe meetinp we have attmded, diert> i.s oo irulialion or my 
street naming segment. It ~ lhal we inlmd to me cab 
signaling throughout. Whal is lhe traffic signal delay time? 

·e is anodier reference to I delay time. 

Also, do the rwming times reftect lftJ civil speed restrictions from 
lbe curves? 

How were the •total tum~ times• established. Why i.s ii 12 
mi.oil.It$ oo the Pasadena Line and only 10 minutes oa the Glendale 

1toll. 
SWion - Provide crossovers al boCh s~ of the Union 
platform. 

Yard Connection - The di.agl"llll does not show eilhN switch 
:ing the lblin line with the yard. 

Provide a pocld track soulb of the DIOR! southerly Milch to lMI 
trains polling oul to Pasadena do not block the main lracl::. Without 
a pock.et tnct, trains pulling out of the yard will CfflS1I over to the 
northbound Incl where they will at while the operator changes 
ends. This involves keying down IC one cab, getting out of the 
train, walling the length of the train, getting in the train al the odiet 
end, and l::eying up the olher cab. This takes lime. 
,LA River - two riilroad tn.cb ue shown crossing the Pa.sadeu 
'tine. A.re these sepanted or ue diey crossing at grade? 

I> 

'/,r(-Va,v...- ervlf)~;f.1 ~.Jl. in / 11,, ..--<JTvz_e.,,-l_iu-1e,.,j;,. ~1'1~ 
~o da.-k~ vO-- (L, /tH:-"/h, ~ a..£~~,r ~?✓ ff~ 
~ A~ ,,a~ ._-J ...()J C4XO ' a.,• 

S,o__a_ No T€. di 1,+:lr........, ef-z::li.;,, ,.J'.-{k. , ~,/fhl 
~ ~ ~ 0~ .,,,,,z-12~_,->.,(k!-t;,.-,-t;., ·. 

RI? 

, ,_ ,....,.,;..,,,,&;, ~ ~,J ~ "/""w ~ ~ .,__ 
2 I ~c..J2 fc ~~ /l..l.U--1~ :I 71f Ht..f?-~1-

-,✓--~ - ,.~,/ -· P.n _/;,If, AL,~.J(. r.. tn • ..J,J-b ,_;., ;<Z-tt1.h,..o'. 
·~ 

}_ 

I 

'.£~. 

f-,,y. 

~ I Q/ 1:~-~ ~ ~!.j .,,Ro_ r_,,✓~(J{ 1/_ 
~>tJJ ~-ef· t,J,:~ u.a.1-e r7AA-<-f~tl~' 
~.~ M ~kel ~~ 7,;t~ (,t),,J<~ J<-R 

, 
0- ~U(__o a.~' it,.....; zf.R /~,,-p; ~:,, .A</> , 

-- ~c..e.. ~e.-1:c-t.- ~1~"~ ~· -i0 ~ fi.,p(. (' 
~. Rt,-~ .... ,P..JJ-i, ~ .... '1" ~ cf,,.~., C' ..,._1 tP,"'-, 

I
;.,_+-- . I• I 6/J O - - ~< ;../,. ,.l, '-{.R ~ -a~o.£.f; 
~ I lU ~.I' ~V.1 I ax-_~_,,-_ ~ JI.M~,ui,t, 

~ a.,v2... ~:w~ u Ji'i<J d!4 '1.i/'J-, 
!Crossovers • Additiooal crossoven an: needed to minimize setvi~ 

"sruptioo wheaevet single trackillg is fflqllired. Thi• bu beea a j Z 
lem oa the Blue Line whue we operate• 6 minute headway in 

~ I ~ ~1'.'.>~-<t_. e ,A;,~~,;1:i¼~4 (1 ,,.,..,0_,, 
~ ~~f-~ e,./l1 wl.f.R / l1~ u1.f Mv- .01 ·~ 1 

. ~l,f.<d:zcv1 tC ~ ,:~ ~ ( -/i _._I'"#{~ ~ z. ~4" Scio.. T,o f. v'o_ 
Jf-'l ~ 5, Z. _,,..,~ Z: I "3 ,u .,..,t '1{~Tll (,n , ~ ..,,;,,,·t ,th directions on. a tnd: dw can only support• IS minute 

iy (at besl) during single back opentions. 
Siem Madre Vi la • Because of die limited •nee capecity of the 
yard, it may be necesuJJ bJ store aia~ overnight II this location. 
What are the capacities o( tho tail lrlcb and the sidmg? 
!Whit Civil Speed Limitllion.s are lbe~? 

]) 

.:D 

~ltko~ llf ~~t;.Jk.' 
' Co.,f,,.d (1"'1 ~t:.L ia.c, r t;,, a.. e.)_ ,a-f.u-<J ~f -ro ... ; -M: v,... ....c><-dLAA.~- (<,a if / 7 . r,;- I ,;· , ,,. , ,,,., 

~, 

~le,,y ,, 

.1''/• 
,;7 
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IRF.J' ~AGE IDUWING NO 
NO SfllC SECf 

14-14 14.2.1 A 

14-14 '4.2.1 A 

4-15 

4-IS 14.2.1 D 

4-18 !4.2.2 0 

14-22 j4.3.3 

14-24 14.3.78 
14-25 (Table 4-9 

COMMENTS I\' llEVIEWEll 

~ ltESPONSEJActi5N 

the gmua1 oollllDmf on the capacity of Midwa:, Yud. Unless I I · / f}f,.,~ .J.. 
'1l ~ be shown_~~ y~ is adequale for both stonge ~ Z ~ ~ yY/(dw-r;rl ti> r-4'.A"°-a;,_~. 
mamtmance actJvtbes, 1l will become necessary lo store tnuns 
,vemighl at Siem Madre VillL This will add operating oosts for 
'ransportation and Equipment M•iotmana: u weU as si,cu.rity. 

Ind urangement where the yard conoects with die main line isl z 
lnot conducive lo •routing trains from the yanf towards Pasadena•. 
As shown in Figure 4-1, trains mus1 cross over lo the northbound 
tndc. whee leaving lhe yard. They will obshuce northbound ~ 
while the open.ton change mch. ney should puU out of the yard 

lint.o a pocket lract before cbaoting eods. 

5.l2JL- -~ ,M /l"-1Jl._ ~ ur--t-<Ji--u.,✓,;.,l 

~~~ 

~ 

See the gmeral COIDOlleOls oa the length of traim. Whal is the 
·gu beadv.-ay of the sign.al system? It would be lilcely lbal we 

,uld nm all l car or all 2 car trains. 2 
~ ,,,._.,o1ii--,__,~,--..-"-1-lAv-:• ~--:· 32~~~~ ::::' t I / 5 

~ a-vd ~to ~ ..MAPtd,l.it" t(},~ ttt . 
previous ClOIIIJDalt / I .ll.4- P ~ ~~ . 

IBlue Line experieoce indicates thal we would probably wmt lo 

:e single car tmns after- 8 pm to improve security and reduce 
.ing costs. The decision would be based on loadings. 

~ I ~7.-..,,._.-... ~i~.-<) · & ~ ~i~-ft;fJJcMi•1 1~f~ v r.:utJU ~~ , .... 1 .,i,:,Jp,1.-~t'•ai tt,.,:.:i u • ...i2 
C4"\.o,I ~~ w I C4.v""' j2utu..tD(.SU. ~~t..,,. l (<f!. 

Having a •Nelli Train Out" sign is good. It must be under-stood 
however that the Supenison Booth wiU not be staffed at 111 ti~. 
Relying on the Supe,visor to operate the sign is not satisfaclory. 
Look for another method lo oonlrol the sign. For ex.ample, Che 
:operator might be able to lrigger with through push bultom or 
lWC. The sbould be able IO make a request. before a train on the 
other tract has left and have the request beid until the train on the 
other tract us depar1ed. 

J. I -rta-tf' V,.4,,iA-1 ~ /JWl-~----1-;Q_ t.v~· t)(· 
Of~ tr'-1 tL..e /Vd.,-U~'& .-1,-t.O d d ,-.~ C 

.,,<Jr-"J {]YI tD ~ ,.f'<'l,~1,,1-f w-t,; C e r, . If 

,e...Q. C£y,'t~ _f-1.,..,,-, Cp • .;z;'-#L r c~~;l,,,,. (. 
wjJ cfw/1. 

\s section is not cleat. It states: "Except unda emergency 
'itiom. neither the disabled nm nor the rescue train will carry I I) 
~ beyood the nmt station•. A situation where it is ,6 
lm,oessary to pwb out I train is an emergcocy oonclitioa. 

~:µ,J- • (1,, ,~fl.. c4vl.J~f? <l. ! 1 

(4., Cl-1-1 ..Q..,tt,f)-1..r._g_,._,,,c..-, c~.,,u,.~,. 
. " ~ :.,,1r, . 

... ~ .... /J1 

t: I 
1ere ue again Rfettl!A.leS io stffd nmoing. I -p 

IAdd crossoven sufficient to maintaia ll leasl • 10 mi:aiue headway. ( ;J_ 
P. ,e_ 

ACTlON CODES: I• Will. COMPl. Y 2• DISCUSSION/CL.Aall'ICATl'.JN NlillDED l-Ncn APPLICABLE BECAUSE D-~PONSE ActlON COMPlztFD 
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REF tA.GE IDRAWll'ki NO 
1NO O SPEC SEC'I 

IS-I (S.2 

S-2 (s.2. i 
15-2 ls.2.1 

1s-2 ts.2.2 

S-3 ls.3 

S-3 ls.3 C 

iS-3 IS.3 E 

ls--1 ls.l F 

5-4 IS.3 G 

COMMEN1"S BY ltEVIEWB 

Ctntnl Cootml does not have n,spc,osibility ror ·yant related 
operations•. They bad off trains lo the Yard Coolrollu. 

!Same C>OIDDlt«Jl 

Tra11il Security Dispatcli Q:oter is a new term. la this localed al 

CCF? It IDWII be designed to acoommodate for lhllll one police 
"urisdictioo. ~ a« cunailly the LA Sheriff and~ Tamil 
Police. 

IACT 
•DE 

I 
I 

I 

U.SPONSfJACTION 

wiJY ~ "~ /U',t .. :w,. to u~µ~fo,f"u-'' 

w,)f a-A') /~$-&ff. K a1.R ~ ;ii[Jil.~ 
wJ.PM ~~~ -r-~d p~ 
Ihptdc,4 Ca-.--tlk ;as,-u ~t. ~tt(..U.-~-f 

~ (; . 

[ACT 
IDON61 

fnie third .,.ngraph should be more spocific. CCTV OpmloB will 

l

•aotify pas9CDgers of any change of schedule ..•. •. Controllers will I / 
•notify maintenuco perllOIIOel via. ... •. 

wtJY _..µ .,..#-t~e _,.apac~. 

The RtJd Line md the Blue Line have totally djffe:rmc:e SCADA 
systems. We nOl!d 1o 9ettle in on a single app,oach to SCADA. 

Is the ndio system described Ii.ere the 900 mhz system lo be 
wtalled cm the Blue Line and Gnieu Line. If i;o, us«1 will be 

·gncc1 lo one or m~ user group1. No group of users will have 
es.elusive ch.um.al. 

I Provide • video taping capability fur the ocrv. 
Provide lhe capability or making voi~ announceirats IJld •canned 
aooouocements". Annooncemeots should be made by either 
C.Onlrollen or CCTV Operators at CCF. Also proviile the 

pability from the Supervigors Boolh at the tennioa1 stations. 

PleMe imtall a tape recorder adequate lo handle ill rwlio md 
ephooe tnn.smi.ssions al lhe CCF ,alba dwa add.int another tape 

nioorder and another .set or tape&. We have fuuod ii necessary to 
kiep tapes for one yeu. That would add a lot or tapes. 

§in1 from lbe 900 mhz rw:fio system will presmt • new problem. 
nless a blpe cbmnel is provided for each user group, a 

vcrsation may be spread over mevenl tape c:bmaels u the 
mquencies are switched. This will make listmmg lo a tape 

mbenome. 

3 I~' .t.J:a;;,; ~1-ta.-a ~•<~7' 
Ar) .A.,._.r.AAJ2.._ -de ./2,-rl~ • 

.l;f CA-d.; Bfi.e. a-vJ G~ ~ Sr:itc:;-.,, 
J) I n~ -rPa.---1- (ji_,µ-~ ~ cl~tJ2 e a.-<> 

~ 'r~ p_~,.~--( 

3 

~ b ~~;:_;:a;:: AJ'f"~.., .ii!i 
. ~ Jrt~tu~~-·4:t;;~-<Y-<1'1~:f/, 
~.,4.iVJ-, 4,2.z., D,/'1;- '·HY a.,,...,,) t;,?.,/e•• · 

I'} s-/ 4-flZ<>-1/!.~1. 

p)~ u~,~----a: _d11_,-,J_e ~L;_,1,'-~.,i. 
l<J;tt, ~ Cer>"#t -1~-1;,, 1-?I f' , t;,d;_,, __ <.) Sr ;(c • ,,, 

,da-ot:f'YI_, 0 t-JV1 f?.C,. , 1 ce·,;;; .. ~ d 

~-tll-i----:,t2-it . ..f ,# t.. / 1./). ('",,. ?~~-1...,..0; 7 f: " 
~......-,U.-<--t {..•(. 4 · 'li~t-O 51 ?fp • ~ /A-,f;, (c._.,C t,' t, 

I~ /lftf~UtC 1,,¢%" t.;_ .. 

f/h 
r~ 

ACTION C00£S: I •Will. COMPLY l•DISCUSSJON/CLARIFICA'IK>N'NEliDED l •N<Jf A.ffl.lCABLE BECAUSE D•llESPONSE ACTION COMPt.£tm 
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6-1 6.1.1 Do not me side platform sbtimls. Tky IR a problem during single 
2 ~ ~ ~~d2A--1c£ A ,cP,'1frt Table 6-1 tnck operuioos became it become necessary to get paaengas co 

one side to move lo the other platform. The problem will exist at /~~~ L-~ rF!JlC-tt. ,~ ,._~d 
every involved statioa throughout lhe period of single Inciting .--i~-1-ef-wa-'J ~0,,, w--l-~_ -1,e--f 
[because new pas:llfflgen will be coostantly arriving. We will DOI df~ ~ ~-~ -t; A;,p Cf2 . ..,;ti:..__ ;d· ~lf,. .. r. lhave staff lo 9C1ld out to each ltalioa to benl the pusengers. 

~-, Table 6-1 It should be noted that there is oommercial putiog Ill Unioo Station. J) ~:-<,µ2,41 -~ ~=~ .. R~ 
6-3 6.1.2 --rovicie pedestrian accus from adjacent neighborhoodls. There is no ~ _,.o_;_;l/2., .,,o~~ ~ ~ f4~. c,,i..,av+J 

~ from the oeigbborllood oa the south'NCSI side o·f Fnmcb 3 ~ ~u,,-~~ 
Station. 

6-4 6.2.2 A See the previoua commeot oa fare ;woes. I wiJ.1 ~.uHJ-z -, . - , 

7-1 7.1.1 Pleue !how bow you can store 36-40 can in Midway yanl and still i/4~~-
1:1 

make lhe yvd moves nece&SUY to maintenance, )_ 
7-2 7.L4 B ;There is a reference to simultaneous uriv,ls aod ~ II the 

2 ~ 7, I <N f'r_ 7 -/, ~ ~ ,,l't-'.:,"7Jd c.,.,..11l',u;,.~ 
yard. This assumes that the tncl to c.pilal Milling is lo be used -d-JJ~j:;'-~~d~<Afrr.; If 
CJll a regular basis foe getting in an oat of the yud. I& that oorrecl? ~ ~ l<J~ d.-U2.. ,a.. 7"' ~ f,. 

Do we have agrcemeat with the railroad? Who will O'WII the trade? ,,tJ~.~Mf~-laJ S,ou..vt.-a 1·6D, r 
7-2 7.1.4 E Wbu is the purpo,e or the Metrolinlc tract ooooectioo'! I assume 

2, ~~ 0 ~ (0 ~d- /1.~-tf a~~a~ this is to get can to the Rod Line Yard. The operating implicatiOnJ 
lof moves over Metcolink (F1tA Regula.led) trackage need to be ~ 6ttd;,J "J11J11Mr S?tt-V a...-.-.d (-2-) ~ 11.:t 
identified. Will cars be towed dead? By whom? WiU the trackage 

p()A~~a_ ~ C4-t,0 0 - ~1a-li~, -R/ lbe electrifiod so that lbe)' are run Wider their own power? What 
training, qualification, and certification requiremeols does this M1 &fu.e.,in- trt-iPt f>,,et,t.( ft~-t-t(~d/, 
imply? WiU FRA jurisdiction lhe11. be e1tlendcd onto lhe Pasadena UM,() ,.,;d,e ~t-½- £.-,c -tt-,-: QJ. ,icf /l,u~,,,.,j 
Line and perll.aps other lines? There are some poteotially significant ~~~ ~~~ F~tJ 1,4,u~;;t;vJ '"~a_, 
openaing costs involved. How mmy addition.al can will be ~uAP--t,, a,-.J ~f~---••~1, f.,._f};{,-!LH (:• 
required lo do mainteaance at IDOlher site, thereby ff:J111MJ18 lhe 

~.0. ~ '-{ ~ -,ef_, C_,. j _.-0 •• ~ f., q(t- ,dL (c, 
' cus from the system? 

7-l C Figure 7-1 Where is the employee parting? How will employees ,et between 
2 

flc.o_ !:····7-~ .,,o~J C<r-""1--<?e;h t.0o/, p In , 1 

the parting areas ad their work locations? (A fi ~ ~ ~ t ~ a,/_) /7~. 

1◄ 7.1.5 D Whece is the ·0ag s10p• and bow do people gd lbete from the 
:i.. ~1:ft, /~ p ... 115: Jh t11vl_ t~- . 

rTnnspooation area? ~ 0 • () -{~ .,;;i.,1,,-~ II l<) ,i •~ ~ ' •' (v_") , 
, . 

/.CTION CODES: l•WD..LCOMPt.Y 2sDrsctJ5.5IOH/CLAIUF1CATJONNEEDED 3-NOT APft.JCABl.E IIFCAUSE D•llESPONSE ActlON COMl'I..ETED 

' 

·; 
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1-4 7.2.1 C Replace •restricted speed" with "1M1inun .-•. Uad« ow rules 
I lJJS~, ~cted speed is not to aoeed IS mph. 

7-4 7.2.1 E Movemmu 0 into• and 'au.t of" shops an: done by Tl'llin Operators p : ~ -<J-t~ •~ti-if ,, ~ ~ ~ .,,tll4~ • 1212 
7-4 17.2.1 F ldcnlify the Arrival and Departure tracks. :L I()~~ WiLR £.a ~ (1\-\ 'i-./ A~1-, 
7-6 7.2.2 Steps •e· md ·ran: really sub-stq,s of stq> •d•. 1.. .Dw~ • r I - f. •~,. ,,,,S ~;,;:_.If -~-;,,,,;/ii.l;}--1,, clii-,i.,~ . 
7-6 7.2.2 2b Replace •sign ou1• witb "&ign on•. I wi.LP r f. ~ . ,. a • 

. 

7-'> 7.2.2 2d All of lbe9e movcme:ots requiR a Train Opentoc. Movemma 
1> T.P--J;f ~J tiJ ,___,--( _µ .AJJ--M.-u:J.;;4 . P. 1/7/1~ 

within I shop, ~. and nnd.e,- the dim:tioo of a maioteasance 
'")-1...{o -ttJ ( ) ~ ~ ~~ IT''· ., rt · 

supen,isor. ~~ ~~-
7-1 7.3.1 Provide a cmopy over the Yud Control obsetvalion windows lo 

J_ S-a.4- to.,d- ~ Ji . f ,,c~ '(;J..;,,1§_.J ~ .AJY"f"arl 
provide shade. t;; ~ ~2-~o • 

7.JJ 7.l.1 What is the pwpose of the "oomput« type flOOf~ 
~ ,S.A.CL, p(0.,!◄ • c.n--~-ntf)..,,..(,,,--f lf\.'1 f',,.1 e.. 7 ~•d 

The oompoters should be located in another location. Is ii needed 
becawe of odlt.lr eleclrical apparatus? Jr w, wha1? 

~1 Afl-4?~. 

7JJ 7.3.2 Trmsportation prefen I Um51Cll locker room lo minimiu locker 

1. WJv dt) ~ ~ UM -o&d --z.{(.(.4 ~£io44 room space requ.iremeots. On the Blue Line. there are ooly a few 
female eq,loyee! ming a locker room equal i:a size to the male ~ ;J~ti.,. ~ ;) ~ ... t tt1 Le{~~.,;! 
locker room. Al the same time !here ace more m.aJes worltiog II the ~e/. wL.R.2 ~'>f..~L J?".4u.,jtif..C{' location than there are lockers. A uni~ locker room would solve 
the problem. If separate locker roo!D!I are provi~. Ibey must be Cb-vicf2.f:7M .t..dh --d.ia A-f ll-~ ~ :<l.a.;. 
designro so that there is a wall scpaming the two sides which can k~-<:;;~~:I ...E~; ;- ,..~·•tt t,11- ,.,JrJ--t .. fO,~.-
be easily moved at very litt~ cost. Initial mix in lhis cue should be ~~). 80~ m.aJe and 20~ female. 

7-14 7.4.2 Moving cars to ID()(ber location for mainlen.uu:e will require • 
)._ 1 ~ C4--1.,a.- Cl-1.Jl- ;.d(},t.1"t/<-ci~I;;, t. biggtt fled. If dooe ov~ Metrolink, SP, ATSF, or UP lnlck.s, we 

wiU be It lheir mercy to acoomplish the moves. We will need die ~~Q./. 
extra cars becaue we cannot n:adily tnnsfu cars ~ locations 
ill will. 
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7-18 lable 7-1 Yant Cootrol aeeda an mcloae room for comput« uid 

1-equipma:il It also needs I voioe recorder for 
im:onling ymf radio and telephone conw:rsatioas. The oounter 
should have phooe jacks. 

A storage room is a.ttded for ~lies, tapes, lost 111d foaod. etc. I 

Provide rest rooms adjacenl to yard cootrol. The yatd controllers 
I ~ oo duty 24 h.oun a day IDd cannot leave the area for mtlendcd 

~ods. 

7-22 Figure 7-2 Rest rooms UlllSl bave sbowen. I 
Provide offices for the MU18ger and die As:ii!Wlt Mauger within 

I ~e T nruportatioo offi~. 

7-28 rTable 7-4 Provide 3 mini-vans foe Field Supervisors. 

~ 
Provide 1 Sedan for ~ Manager and 3 other sedans for openton 
to use to make relief. 

Provide I full sized puseoger van. 

S-2 Figure 8-1 This clwt is iooomcl. The Ceotral Control Facility manager 
l-rq,orts co the Rail Openriom Superinlendeat. The CCF controllen 

iud CCTV Operalon report lo him. 

8-4 Table 8-l Include 9'lCUri I y costs. :l 
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nambel' of train opentors mown is ioooomtmt wilb Table 7-2. 

hourly wage rues are way out of date. I will scad you ..,&led 
rates. 
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~M:TION 
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:1affillg levels oeed to be iocrused if it is necessary to store tnins 
.vemigbl at Siem Madre Villa. The PUC bas stated tut a 

I

Suptnrisor 1llllS1 pct908llly sign each opera.tor oo and. off so 11w 
they can be sure that the operator i, fit for terVice . 

J.._ I w~ ~ ~~ ~~ v5 ,~0-1-, 

J.v~ ~~ ~- ;>'11~{,L~ y11 . ..1 
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March 11 , 1993 

MEMO T~;N RYPINS~ 

FROM:~~ 

SUBJECT: METRO PASADENA PROJECT 

RECEIVED 

MAR 1 5 1993 

DCC 

REVIEW COMMENTS ON OPERATIONS & MAINTENANCE PLAN (2/ 93) 

COPIES: J. McDOWELL (8520-5), J. NOGA (8520-5), 
RTD USERS GROUP (3), CHRON/ RMC: R05-OM100-DE141 

In response to the memorandum (Joe O'Donnell to Distribution, dated 2/ 26/ 93, same 
subject), the Operations Maintenance & Start-up department has reviewed the subject 
document. Our comments are attached and include the following: 

Comments by Jack McDowell on review form provided (Sheet 1 of 1). 

Comments by John Noga which are "red inked" directly on draft O&M plan (ten 
pages attached). These change pages include 4-18, 5-1, 5-2, 7-4, 7-8, 7-12, 
7-14, 7-24, 8-1 , and 8-3. 

BMK:WMc:jr 

Attachment 

,;:.~ 

. ' :.~,,.__ . 
Rall 
Constnction 
Corporation 

618 WesI Sevenin SueeI 
Suue 1100 
LOS Angeles. CA 90017 
lei 213 623-1194 
Fax 213 236-4605 

Leading the Wa y to Grea1er Mo//d1/y 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 
OFFICE OF CONTRACTS, PROCUREMENT, AND MATERIEL 

INTERDEPARTMENTAL MEMORANDUM 

************************************************************ 

TO: 

FROM: 

DATE: 

Ron Rypinski 

Jeff Barenbaum 

11/12/91 

SUBJECT: Green Line Materia1 Management EQuipment 

************************************************************ 

The following is a list of eQuipment, in addition 

to the stake bed truck already listed, which the 

Materiel Division will reQuire to operate an 

efficient warehouse. Considerations have been made to 

maximize the utilization of available space as well 

as to maximize our support to the Rail EQuipment 

Maintenance & Rail Facilities Maintenance Departments. I 

have attached requirements which have been submitted 

for the Red Line as a guideline. We will obtain 

Green Line specific requirements in the future. 

1 ) Stak Racking System 

2) White Horizontal Carousel System 

3) Stak Cabinet/ Drawer System 

4) 10,000 1 b. Rough Terrain Forklift 

5) 4,000 1 b. Indoor Electric Forklift 
with battery charger & fork extensions 

6) 4 Material Handling Carts 

7) Hand Truck 

8) Pallet Jack 

9) Electric Stock Chaser 

10) Mop Wringer & Bucket 

11) Key Lock Box 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

250,000 

100,000 

35,000 

50,000 

15 ,000 

1,000 

100 

600 

200 

50 
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12) Time Clock 

13) Time Card Holder 

14) 2 Haz. Mat. Storage Cabinets 

15) Work Table 

16) Enclosed Glass Bulletin Board 

17) Cork Board 

18 ) Bar Stock Racks 

19) Drum Storing & Handling Equipment 

20) Banding Tool 

21) Banding Strap Cart 

22) Hot & Cold Water Dispenser 

23) Dock Levelers 

24) Hoists 

25) Electric Fans 

26) Platform Ladders 

27) Fax Machine 

28) IPC Holders 

29) Copy Machine 

30) Electronic Counting Scale 

31) Shipping Scale 

32) Refrigerator 

33) Microwave 

34 ) Mi scellaneous Hand Tools 

35) Polaroid Camera 

cc: Ted Montoya 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

500 

25 

1400 

500 

200 

50 

800 

400 

500 

500 

1,300 

500 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 
OFFICE OF CONTRACTS , PROCUREMENT, ANO MATERIEL 

INTERDEPARTMENTAL MEMORANDUM 

TO: 

FROM: 

DATE : 

Ron Ryp i nski 

Jeff Barenbaum 

03/ 24/ 93 

SUBJECT: Material Management Equipment Standards 

************************************************************ 

Descr i pt ion 

1) Stakebed Delivery Truck 

2) Stak Racking System 

3 ) White Hor izontal Carousel System 

Esimated Price 

$ 25,000 

$ 250 , 000 

$100 , 000 

4) Plastic Carousel Bin Boxes $ 15 , 000 

5) Stak Cabinet/ Drawer System ( Tool Room)$ 35,000 

6 ) 10 , 000 lb. Rough Terrain Forklift $ 50,000 

7) 4,000 lb. Indoor Electric Forklift 
wi th battery charger & fork extensions 

8) 4 Material Handling Carts 

9) Hand Truck 

10 ) Electric Pallet Jack 

11 ) Pallet Jack 

12) Electric Stock Chaser 

13 ) Sit Down Electric Superv isor ' s Cart 

14) Mop Wringer & Bucket 

15) Key Lock Box 

16 ) Time Clock 

17) Time Card Holder 

18) 2 Haz. Mat . Storage Cabinets 

19) Work Table 

20) Enclosed Glass Bulletin Board 

21) Cork Board 

$ 15,000 

$ 1,000 

$ 100 

$ 10,000 

$ 600 

$ 5,000 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

6,000 

200 

50 

500 

25 

1400 

500 

200 

50 
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22) 

23) 

24) 

25) 

26 ) 

27) 

28 ) 

29) 

30) 

31 ) 

32 ) 

33 ) 

34 ) 

35) 

36) 

37) 

38 ) 

39 ) 

40) 

41) 

42) 

43) 

44) 

45 ) 

46) 

47) 

48) 

49) 

cc: 

Bar Stock Racks 

Drum storing & Handling EQuipment 

Banding Tool 

Banding Strap Cart 

Hot & Cold Water Dispenser 

Dock Levelers / Scissor Lif t 

Hoists 

Electric 

Platform 

Fans 

Ladders 

Fax Machine 

IPC Holders 

Copy Machine 

El ectronic Counting Scale 

Shipping Scale 

Refrigerator 

Microwave 

Miscellaneous Hand Tools 

Polaroid Camera 

P.C . w/ Software & Laser Printer 

2 Mainframe Computer Terminals & Printers 

Furniture 

Protective Floor Sealant 

Central Air 

Central Heat 

Conditionong 

/ Heaters 

Motorized Service Windows 

Magnetic Label Gun 

Micro - Cassette Recorder 

Window Blinds 

Ted Montoya 

I Fans 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

800 

400 

40 ,000 

500 

500 

850 

1,300 

500 

300 

150 

5 , 000 

10,000 

2,000 

200 
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Continuous uptime! 
When you ·re handling emergency parts 
orders. uptime dependability can be 
crucial. It means promises kept, 
customers satisfied. 

A \-Vhite horizontal carousel system 
\\'ill typically require only a few hours of 
routine maintenance every six months. 
That's uptime miniloads and other 
automated systems can't provide. 

White carousels not only give you 
dependability, they also help quadruple 

your picking rates. usually with less floor 
space and man-hour requirements. And, 
they can pay you back in less than a year. 

More experience than anyone in the 
industry. That's \\'hite! More choices, 
more models. Proven software and robot 
interface. For more information on how 
you can increase your uptime, call 
201/272-6700. Or write White Storage 
& Retrieval Svstems, lnc., 30 Boright 
Avenue, Kenilworth, NJ 07033.· 
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Bottom drive and twin drive horizontal 
carousels from White are designed for 
larger live loads and heavier duty cycles. 

They are furnished in eight standard bin 
widths, with other custom widths 
available. and can be configured for up 
to 80-100 bins. 

Bottom and twin drive units distribute 
loads uniformly over a large floor area 
without high concentrations near 
uprights. Less bracing is required than 
top drive models. Leveling is easier, and 
seismic protection better. Accessibility 
for maintenance is superior. The series 
features a lower profile for greater utiliza­
tion of overhead space. 

White takes pride in being able to fur­
nish a great variety of special carousels 
in order to precisely meet a customers 
requirements. This is possible because of 
the many years of experience in carousel 
engineering and manufacturing and the 
White modular design. 

Structural Features 

■ Modular design permits easy installa­
tion, expansion or movement. 
■ Bottom supporting frame distributes 
load uniformly over large floor area. 
• Capacity classes up to 1500 pounds 
per bin live load. 
■ Carousel is tested and sections are 
match marked before shipment 
■ Units can be stacked without the 
need for full mezzanine to make use of 
total available height. 
P Catwalks or mezzanines can be 
mounted directly to top of carousels or 
supported between units. 

Bins and Shelves 

■ Units can be furnished with an even 
or odd number of bins from 14 to 100 

--------· -----------~----"--

bins. Even numbers between 16 and 50 
are considered standard. 
■ Choice of bin depth, heights and 
widths, with adjustable dust free wire 
shelves on varying spacing. 
■ Bin heights of 73, 85, 97, 109. 121, 
133, and 145 inches standard. Special 
heights on application. 
■ Overall height 14.25 inches greater 
than bin height 
■ Bin widths (inside) of 14. 75. 18.01, 
20.96, 24.39, 26.50, 29.89, and 35.98 
inches. 
■ Unique bin design distributes shelf 
loads through the two sides and back of 
bin, forming a rigid box structure. then 
through platform base plate to wheels 
and track. 
■ Approximately seven degree slope of 
shelves using 18 inch shell'es 06 inch 
deep bin) to counteract centrifugal force. · 
Angle varies with depth and shelf 
spacing. 

■ Solid steel top and bottom mounting 
plates provide superior rigidity and a 
variable mounting surface for special 
bin designs. 
■ Standard bin depths 12, 16, 20 in­
ches. Optional 22 and 28 inches. 
■ Shelf depth is two inches greater than 
bin depth. 
■ Shelf ratings: 75 lbs., 150 lbs., 200 
lbs. Special higher ratings on application. 
■ Shelves are easy to remove and adjust on 
choice of centers. No bolts. 
■ Shelf spacing six inch standard. Op­
tional: 2, 21h, 3, 31h, 4, 5, 7, 71h inches. 
■ Heavy gauge steel wire: .283 inch 
diameter on vertical wires; .177 on horizon­
tal wires. 
II Wire may be baked enamel or optional 
nickel-chrome plated. 
■ Optional solid steel bin backs. 
■ Optional full steel bins and steel shelves. 
■ Special bin designs on application. 
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Horizontal Carousels 
Bottom Drive &..-Twin Drive 
Models DH, YH, HP, PH, SH, VH &.. XH 

I 
BIN 

HEIGHT 
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(_ 

~ff 

Inside 
Bin Ht 

(ins) 

73 
85 
97 

109 
121 
133 
145 

, 

OYerall Height 

XH Others 
(ins) (ins) 

881l1 8'1511 
10071, 9951, 
11271, ms,. 
1247/a 123511 
1367/a 1355/1 
1487/1 14 '151, 
1607/a 15951, 

Overall Carousel Dimensions 

DH YH HP WH PH SH VH XH 

Nominal Bin Width - Inside 
1,4¾• 18" 21· 24½" 261h" 28" 30" 35• 

OYerall Width - Includes shelf overhang and s-.-ieep radius 
Bin 
Depth 

12 4'1½" 4 '2" 4'21h" 47• 4'9" 4'5¾· 47• 51" 
16 4'9¼" 4'9½" 4'10" 5'2" 5'4¼" 5•0¾· 5'1¾ " 57½" 
20 5'5" 5'51A • S'S½" 5'91h " 5'11¾" 5'8" 5'8¾" 6'21h" 

OYerall Length - Includes shelf overhang ind sweep radius 
Bins 
16 13'7" 15'2" 17'3" 197" 22'4" 25'2" 25'3" 28'11" 
18 15'0" 16'10" 19'2" 2110· 24'11" 28'0" 28'1" 32'3" 
20 16'6" 18'6" 21'1" 24'0" 27'5" 30'11" 31'0" 35•7• 
22 18'0" 20'2" 23'0" 26'3" 30'0" 33'9" 33'10" 38'11" 
24 19'5,. 21'10" 24'11" 28'6" 32'6" 36'8" 36'9" 42'3" 
26 20'11" 23'6" 26'10" 30'8" 35'1" 39'6" 397• 457• 
28 22•4• 25'2" 28'9" 32'11 • 37'8" 42'5" 42'6" 48'll" 
30 23'10" 26'10" 30'8" 35'1" 40'2" 45'3" 45•4• 52'2" 
32 25'3" 28'6" 327" 37•4• 42'9" 48'1" 48'2" 55'6" 
34 26'9" 30'1" 34'6" 397• 45'3" 51'0" 51'1" 58'10" 
36 28'3" 31'9" 36'5" 41'9" 47'10" 53'10" 53'11" 62'2" 
38 29'8" 33'5" 38'4" 44'0" 50'4" 56'9" 56'10" 65'6" 
40 31'2" 35'1" 40'3" 46'2" 52'11" 597• 59'8" 68'10" 
42 327" 36'9" 42'2" 48'5" 55'6" 62'6" 627" 72'2" 
44 34'1" 38'5" 44'1" 50'8" 58'0" 65'4" 65'5" 75'6" 
46 35'6" 40'1" 46'0" 52'10" 607" 68'3" 68'4· 78'10" 
48 37'0" 41'9" 47'11· 55'1" 63'1" 71'1" 71'2" 82'2" 
50 38'6" 43'5" 49'10" 57'3" 65'8" 73'11" 74'0" 85'6" 

Overall length assumes a 16 inch deep bin, 18 inch shelf, 
normal sweep radius 1t.i thout product overl-Jni. 

Approximate Shipping Weights 
Shelf Bin Depths 
Spacina (ins) 

16bin Add per (in) 12 16 20 22 28 
Model Unit pair of bins 

2 0 0 (lbs) Obs) + + + 
2½ + + + 0 0 

DH 3550 250 3 + + + 0 0 
YH 3700 280 3 1h + + + 0 0 
HP 3800 300 4 + + + 0 0 
WH 4000 · 350 5 + + + 0 0 
PH 4350 360 5½ + + + 0 0 
SH 4600 380 6 std std std 0 0 
VH 5000 400 7 0 0 0 0 0 
XH 6000 500 7½ 0 0 0 0 0 
Does not include shelyes, + optional 0 on appliation 
acc.essories or optional Assumes clearance ½ inch less 
equipment than centers. 
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■ Bin boxes, shelf and bin markers 
available. 

Motors and Controls 

■ DC drives (standard) allow controlled 
acceleration/deceleration with +I- .125 
inch stopping capability. 
■ Single speed DC motors furnish 
speeds of 60 to 80 feet per minute. 
■ Optional variable speed DC motors 
provide 3:1 ratio \\ithin a specified range. 
■ AC motors optional. 
■ Motors are sized to the application. 
■ Single or dual drive capability. 
■ Indirect modular drive allows inex­
pensive replacement of components. 
■ Low voltage DC control system - 12 
volt with DC drive, 24 volt with AC drive. 
■ Motors and controls meet NEC 
stmdards. 
■ Footswitch with OSHA guard stan­
dard. Many electrical, electronic and 
computer control options available in­
cluding White systems software. 
■ Controls can be placed in any loca­
tion convenient to user requirements. 
■ Power as required by project 
115!1/60, 230/1/60, 208!1/60, 230/3/60 
or 46073/60. 50 Hz available with DC or 
AC motors. 
■ Drive located in base allows lowest 
height of carousel and provides low 
center of gravity requiring less bracing. 
■ Carousel interface box (CIB) provides 
link to PLC controls and stand-alone 
ahd networked PC based software 
packages. 

Power Transmission 

■ Flame-cut 1h inch steel sprockets for 
superior strength and durability. 
Sprockets at both drive and idler end for 
smooth operation. 
■ Drive sprockets provide contact 
around entire circumference of the end 
section for smooth continuous move­
ment of the bins. 
■ Solid steel links with oilite bushings 
at all pivot points. 
■ Use of torque transfer tubes for twin 
drive units pennit top and bottom 
sprockets of carousel to be driven 
simultaneously, insuring equal drive 
pressure, minimizing bin sway, insuring 
smoother stop and start of tall bin units, 
which can be critical with inserterk:xtrac­
tors and high live loads. 
■ Oversized concave double flange duc­
tile iron wheels with axial roller bearings 
pivot on double thrust bearings. 
■ Thick wall tubular steel track varies 
with live load capacity required. All end 
sections utilize type 304 stainless steel 
track. 
■ Upper guide track has flush surface 
for mounting second tier of carousels 
directly on top of lower tier or for clear­
ing tight ceilings. 
■ HeaV}'-duty roller chain from gear box 
to drive sprocket 
■ Power transmission components meet 
ANSI B29.l. 

Environment 

■ Quiet and smooth operation. Meets 
OSHA noise specifications. Less than 65 

dbA at three feet from source. 
■ Operating environment: -20 F to 150 F 
with 15 to 90% relative humidit), 
■ NEMA-1 or NEMA-12 enclosures op­
tional; others on application. 
■ Can meet Zone 4 seismic, Class 10,000 
clean room, JIC standards. 
■ Can interface with lightree and sortbar 
operator aids. 
■ Special units for ovens, freezers and 
other environments available. 
■ Inserter/extractor mechanisms can be 
furnished to integrate the carousels with 
conveyors, AGVs and other materials handl­
ing equipment 
■ Baked enamel paint black frame, silver 
top and bottom plates, blue bin backs. Other 
colors available. 

Safety Features 

■ Emergency stop button. 
■ Safety floor mal 
■ Audible alarm with beacon. 
■ Horizontal and vertical infrared photo 
eyes for personnel and product 

Maintenance Features 

■ Modular drive design means easy access 
to motoi; gear box, drive sprocket and chain. 
■ Provision for access panels for simple 
and safe maintenance of drive. 
■ Simple and accessible lubrication points. 
■ Automatic track lubricator available. 

WHITE STORAGE &. RITRIEVAL SYSTEMS, INC. 
30 lloright Avenue,. Kenilworth, NJ 07033 ■ 908-272-6700 ■ fax 908-272-5920 

4104 Sorrento Valley Blvd., San Diego, CA 9212 I ■ 619-457-2320 ■ fax 619-457-5858 

~-~STOAAGE&RETill£""1.S'l'STEMS.INC. 
AHE'OUAl.~UNTYEM~R l'rlnred In USA 

lll-8/90-100 
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4.3 

C. 

D. 

Terminal Station Supervision 

Monitoring ot terminal operations !routing, signaling, and dispatching) will be performed 

from central control. To ensure a smooth terminal operation, a supervisor may be 

located at a terminal station during peak-period operations. The primary responsibilities 

of the terminal supervisor will be to: 

1 . Observe passenger flow and report overcrowding conditions to central control 

2. 

6. 

Ensure train operators are on board trains before scheduled departure time 

~ ,,;1,r5isr X J Direct}train operators during delays or abnormal conditions 

Observe additions and deletions of vehicles during headway transition periods 

Report and expedite minor repair to vehicle-related failures occurring at the 

terminal 

Ensure train operator compliance to rules and procedures. 

Terminal layover facilities will be provided at terminal stations and will include: 

1. 

2. 

A supervisor's booth !approximately 80 square feet) at the normal departure 

end of the outbound station platform "that will include a telephone, public 

address announcement capability. control for •Next Train Our signs, and 

portable radio capability. 

A restroom and layover room for operations personnel. 

Abnormal Operations 

Abnormal mainline operations usually result from equipment failures (either vehicle or wayside) 

and incidents that hinder system performance and disrupt operations beyond normal schedule 

recovery capabilities. The impact that these failures and incidents have upon operations is 

influenced by the following factors: 

A . Nature of failure 

B. 

C. 

0 . 

Location of failure 

Headways operated at time of failure 

Strategy used to recover from the failure 

CHPTR-4 
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5.1 

5 .2 

5.2.1 

CHAPTER 5 

CENTRAL CONTROL OPERATIONS 

This chapter describes the basic operational responsibilities and systems reQuirements for the 

Central Control Facility {CCFl relative to the operation of the Pasadena Line. 

GENERAL 

The central control operations, transit security and fare inspection functions are located in the 

two-story structure adjacent to the crossing of the Metro Blue Line and the Metro Green Line 

at the lmperial/\Nilmington stations. The Central Control Facility functions as the nerve center 

of -system operations, for not only the Metro Blue Line. but also the Metro Green Line. 
' 

Pasadena Line, and the Metro Red Line. Every aspect of mainline and station operations, 

mainline maintenance activities, and any maintenance-of-way that affects mainline operation 

will befoirected,]c°o;;;dinated, and moni"tored from the CCF. The CCF will also serve as the X 
transit security dispatch center. 

CENTRAL CONTROL RESPONSIBILITIES 

With respect to Pasadena Line operations, central control's primary areas of responsibility are 

system safety and mainline, station, and yard related operations. 

Mainline Operations~t,,-1,JeJ,,... CtJoA.J/,11+-~ 
Central contro~aintain supervisory control o~er all mainline trai perations, maintenance 

activities, and traction power distribution. @t,l~onitor .:;rect ~ainlin~~rations i 

accordance with established ope.rating schedules, rules, and procedures. ~itllptement an 

corrective actions that may be required to maintain service schedules and to minimize adverse 

impacts of equipment failures or emergency situations. During emergencies, central contro~ 

will be responsible for implementing emergency procedures and coordinating with outside 

agencies as may be reQuired. 

__p_ (-4 o#Jiif A-~J., 
Mainline operations (whether normal or abnormal) will be@e]Ie§, controne9nd monitored )(_ 

by CCli personnel utilizing radio, telephone, and public address communications systems. 

Consoles will be used for monitoring wayside signals, interlockings, and traction power and 

support facilities. Visual display boards will assist in the monitoring of the total mainline 

system status. 

CHPTR•S 
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~e,fJ 

Central contro1Am be responsible for all yard-related operations that result in train "}~>Vements 
~o,~~/N,f7'1=" 

between the mainline and the yard, The yard control function will~train movements 

within the yard. However I. once the ~rjlins are released from the yard, they come under central 
f'!1!=li ....A-- ctM((.,p1111r,-Tf el-'_ . . . . 

control'sldiract,onJ/Central control will then be responsible for coordinating the dispatch of 

trains into service from the yard or the removal of trains from service in order to meet mainline 

schedule requirements. 

Ji!.-

AII central contro@arected an3"onitored mainline operations will be coordinated with the A 
Transit Security Dispatch Center. train operators. and yard control, and, when appropriate, 

with emergency response agencies. The Transit Security Dispatch Center will be the 

centralized transit security dispatch facility for all lines controlled from the CCF. 
• 

5.2.2 Station Operatio~~o/J µfil-
Central control fwm monitor station operations to provide for the safety and security of )(_ 

passengers. employees. and system facilities and eQuipment. 

CHPTR-5 
OMP-PAS 

Central control personnel will view the station area via closed-circuit television (CCTV) 

monitors linked to camera equipment at each station. In this manner. activities at the station 

can be visually monitored at all times. If a situation arises that could endanger the health or 

welfare of passenfrs, or if equipment or facilities are being tampered with or vandalized, then 
~ .f. . fl~'- . 

central control(wd ~ilize its direct telephon~~J;t:-tions to alert the adjacent Transit 

Security Dispatch Center. Transit SecuriJwm respond to the situation and. if necessary, will X 
contact the proper authorities for assistance. In addition to the direct telephone link-up \ 

I 
between central control and the Transit Security Dispatch Center. there will be a direct~link of ' 

the CCTV so that any single camera image selected at central control can be monitored at the 

adjacent Transit Security Dispatch Center. 

Besides monitoring the safety and security of passengers and equipment at the stations, central 

control personnel will notify passengers of any change of schedule or other informational items 

via a visual and audible public address (PAI system. They will also notify maintenance 

persoonel via radio or telephone when equipment or facilities become inoperative or need 

servicing. 
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7 .1 .5 

7.2 

Site Access/Security 

A. 

B. 

c. 

• D. 

E. 

A network of main access roadways to the primary yard buildings and service 

roadways to the secondary yard buildings, train storage tracks, and material storage 

areas will be provided. 

The entire site will be fenced and adequate lighting will be provided throughout the 

body of the yard. 

Single-point entry for normal operations will be controlled by a guard on a 24-hour 

basis. Other gates will normally be closed and locked. A normally staffed guardhouse 

and gate with automobile tumaround space will be provided at the main entrance. A 

gate will be located at the secondary access point, but will not be staffed except 

during emergency or unusual conditions. 

Parking for employees, visitors, and others will be provided. Employee parking areas 

will accommodate the two largest shift changes. When appropriate, mainline access 

platforms will be provided for yard/mainline trips. The platforms, when provided, will 

serve as a ·nag stop• for employees or accompanied visitors and as a relief point for 

train operators. 

Yard site fire protection will, as a minimum, include: 

1 . Fire hydrants where appropriate in the site to meet the minimum hose reach 

reQuirements of the fire de.partment having jurisdiction (usually 300' on center 

for 150' reach) 

2. 

3. 

4. 

Emergency fire and rescue access to appropriate points in the site 

An emergency evacuation plan for yard vehicles and position-specific 

individuals with coordination and implementation responsibility on each shift 

Other reQuirements in accordance with established Fire/Life Safety criteria. 

YARD OPERATIONS 

Yard operations consist of all activities and facilities necessary to provide trains for mainline 

operation5 and to receive trains from mainline operations in accordance with the established 

operating schedule. The yard operatin,g plan outlined in this section reflects the basic 

methodology for accomplishing the necessary yard operations activities. 

7 .2.1 Yard Operations Concepts ...._, 0A:dl,i1r lEml 

vJ,ctrir-
tj2~CHPTR-7 B. 

All movements within the yard site will be monitored and directed by the Yard)( 

Dispatcher located in the yard control room on the mezzanine of the vehicle shop. 

The Yard Dispatcher will[j;ectJ,,all yard movements using train radio ton yard )(____ 

l4 oA4;',/ 1r1? 
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7.3 

7.3. 1 

6. 

h. General condition or car interior 

1. Radio, public address, and intercom 

Sanding: 

Replenishment of on-board vehicle sand hoppers will be performed manually in the yard 

or during all monthly inspections lin the shop) and on an as-needed basis during daily 

inspections. 

OPERATIONS FACIU11ES 

The facilities to be located within the yard and shop site that are reQuired for the yard and 

mainline operations function will be located on the mezzanine of the vehicle shop. This 

location, will allow yard operations to be located in the vicinity of the yard areas where the 
• 

majority of the operations activity occurs and will also allow more flexibility to accommodate 

an efficient yard layout given the normal constraints of the potential sites. 

The operations facilities will accommodate the following operations activities: 

A. Yard dispatching 

8. Operator reporting and training 

C. Operations administration w;t1Jr1r 
Yard Dispatching ?£ eoo'-.Ji,J,t-,€L 
All train or vehicle movements within the yard will be@irectijYand monitored by the Yard X 
Dispatcher located in the yard control room. The yard control room will be located at a comer 

on the mezzanine of the vehicle shop and will be staffed at all times. The yard control room 

will be designed to provide as unrestricted a view of the yard trackwork as possible. The most 

critical yard areas reQuiring unrestricted viewing are: 

A. Trackage between yard and mainline 

B. 

C. 

Yard storage tracks 

Vehicle washer and cleaning platform 

The wi_ndow area for the yard control room will be maximized and windows will be tinted and 

sloped to reduce glare and transmission of heat. 

Close communication, plus use of established schedules, rules, and procedures will be 

CHPTR-7 
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Testing 

Testing will be accomplished by the use of test apparatus configured to perform static 

and dynamic testing at the vehicle or wayside system and subsystem levels, and static 

bench testing at the assembly and component levels. The objectives of thorough 

testing are: 

1. To ensure proper function of items under test 

2 . To provide for timely and accurate failure diagnosis 

3. To reduce the time required to restore equipment to serviceable condition land 

reduce the resultant costs) by identifying the lowest--level, failed, replaceable 

component. 

Contract Maintenance 

In certain instances, it may be more cost effective to have assembly or component 

repair and overhaul woric. performed by service contracts. The degree to which 

component or assembly repair and overhaul woric. is contracted out to local service 

shops or to the original equipment manufacturers is an important determinant of 

maintenance facility requirements, staffing, personnel skill levels, spare parts inventory, 

and component repair procedures. Factors to be evaluated in the decision include: 

1. 

2. 

3 . 

4. 

5. 

6. 

7. 

8. 

9. 

--'2- fat~ 
~CTC and SCRTofpolicies and practices ~ 
Availability of suitable contractors 

Logistics, inventory. and material-handling requirements 

Labor agreements 

Special equipment requirements and costs 

Availability of special skills and workload of maintenance forces 

Liability implications 

Equipment warranty implications 

Relative costs. 

7-12 
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Each vehicle operated in revenue service will be inspected daily in the service and inspection 

bay of the shop building or in the yard. Daily inspection will consist of a general safety and 

vehicle condition tvPe of inspection tsee 7.2.2, item 5). U);Jf ~ 
~(!_ 

Preventive maintenance for rail vehicles will be performed on the ba~ours or miles of 

mainline operation in accordance with the manufacturers' recom "ndations. Changeout of 

major components will involve the replacement of failed compone or scheduled changeouts. 

Components removed from vehicles will be shipped to ~ ppropriate component repair . X 
location (e.g. Long Beach main yard, Red Line yard, other R D ac,~ ntract vendor, or 

the manufacturer). Limited componem repair capability will be provided in the future for 

vehicle truck assemblies, vehicle electronic components, batteries, and various electrical and 

mechanical components which can be repaired quickly and easily after removal from a vehicle. 
• 

Major carbody repairs, wheel truing, and painting will be performed either at the Red Line Yard 

and Shop or at another MTA facility. ,,i.--------="""""--:---:-:::: ... ""'.'.'.':._-:-__ ::-___ '.".". .. "."'.. _:::.-:-: .. :=.=.=.=.:::._c=-_ _J 

oK(J,,<V~. 
Interior cleaning of rail vehicles will be performed daily at the car cleaning platform. The 

cleaning platform will be located between two tracks in the vicinity of the car washer. Power 

outlets, hose bibs, and lighting will be provided along the cleaning platform. The platform will 

accommodate at least 3 cars {2700 feet) on each side, will be at least 6 feet in widtb, and will 

be equipped with an access ramp and stairs. Exterior cleaning will be performed in the car 

washer. Trains or cars will operate through the washer in the wash mode. The wash 

operation will be initiated by the train operator at a control panel located at the entrance to the 

washer. The car washer will include storage and mixing tanks for water and cleaning 

chemicals, recycling equipment, brushes, water and chemical application arches with splash 

shields, manual cleaning platforms, local control panel, power outlets, hose bibs, and lighting. 

The design of the car washer will be similar to the washers located at the Metro Blue Line and 

the Metro Green Line yards and shops. Initially, each rail vehicle will be washed once every 

two days. Provision will also be made for an undercar blowdown facility to be located adjacent 

to the car washer or the vehicle shop. 

7 .4.3 Vehicle Shop Requirements 

The vehicle maintenance shop will include the space, facilities, and equipment needed to 

accomplish the required activities in an efficient and orderly manner. The future vehicle shop 

will be capable of maintaining all of the rail vehicles for the Pasadena and Glendale Lines. The 

overall facilitv layout will have an orderly arrangement of maintenance functions by activitv, 

CHPTR-7 
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7.5 

7.5.1 

MAINTENANCE-OF-WAY !FUTURE) 

Maintenance-of-Way Functions 

maintenance functions associated with the Pasadena Line include inspection, maintenance, and 

repair of the following elements: 

Trackwork 

Train control/signaling (including grade crossings) 

Communications 

Traction power and overhead contact system 

Fare collection eQuipment 

Stations and other structures 

Landscaping, fencing and other right-of-way elements 

Maintenance vehicles and equipment 

The actual facilities maintenance work will be carried out at the equipment site and will require 

personnel to travel with necessary tools, eQuipment, and material to the specific site. 

Diagnostic maintenance techniques will be used and faulty components will be replaced or 

repaired at the site. Utilizing the philosophy of lowest replaceable unit exchange whenever 

pr~cticable, failed items will generally be replaced and, if repairable, consigned to the 

designated component repair or electronics shop. 

Faeilities maintenance will be accomplished utilizing a combination of system personnel and 

service contracts. Generally, the approach to facilities maintenance will parallel that utilized 

for the Blue Line. To the extent practical, personnel and eQuipment for other Metro lines will 

also be utilized for the Pasadena Line. 
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CHAPTER 8 

0 & M STAFFING AND COST ESTIMATES 

GENERAL 
The staffing plan and annual cost estimates for the Pasadena Line for the initial year and the 

system startup period are presented in this section for the following organizations: 

Transportation 

Vehicle Maintenance 

Facilities Maintenance 

The staffing plan and cost estimates are subject to refinement as system design progresses and 

are based upon the following assumptions: 

A. Existing staff for the Blue Line will be utilized to the extent practical. 

~ /Mfk t1 
Costs are expressed in 1990 dollars and are based uponfs§fofates and other costs A_ 

utilized for the Blue Line O&M cost estimates. Cost estimates include the following: 

1. Fringe benefit rate of 45%. 

2. General and Administration rate of 8.67%. 

3. Average productive hours per year per employee of 1810. 

4. Wage rates for Pasadena Line personnel are the same as those for the Metro 

Blue Line. 

C. The staffing plan will reflect a functional organization tsuch as the functional O&M 

organization chart shown in Figure 8-1 ) . 

8-1 
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8.2 INITIAL YEAR STAFFING AND COST ESTIMATES 

The staffing estimates for the initial year are based upon shift coverage and annual productive 

hours per employee. Shift coverage for the Pasadena Line is established with consideration 

for the following staffing characteristics: 

Positions which must be continually available on-line in order to accomplish operations. 

Such positions include train operators, fare inspectors and transit police officers, A TO 

technicians, central control dispatchers, CCTV observers, fare collection eQuipment 

technicians, etc ... 

Positions which are necessary in order to accommodate yard and shop operations. 

Such positions include rail vehicle mechanics, car cleaners, storekeepers, etc . .. 

Positions which are reQuired, but not necessarily on a continuous on-line basis. Such 

positions include track workers, TPSS electricians, communications technicians, etc ... 

These positions, when combined with those of ot~A;;etro{rCi½Tna-, provide mobile, x___ 
full coverage capability for routine activities as well as immediate response needs for 

all lines. 

The cost estimate for the initial year includes direct labor, indirect labor, general and 

administrative, non-labor, and traction power costs. Labor costs are based upon the equivalent 

staff calculated from the shift coverage and the appropriate hourly and fringe benefit rates. 

Non-labor costs are based upon the Q,uantities of equipment and facilities and other factors 

appropriate for the Pasadena Line. 

A summary of the cost estimate for the initial year is shown in Table 8-1 . Staffing and labor 

cost estimates for Transportation, Vehicle Maintenance, and Facilities Maintenance are shown 

in Table 8-2 through 8-4, respectively. The cost estimates for the non-labor categories are 

shown in Table 8-5. 
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Manuel Padron & Associates 
Suite 414, 1175 Peachtree Street, NE 9J-09424 
Atlanta, Georgia 30361 
( 404) 873-3206 

Date: April 21, 1993 r.::~EIVEO 

To: 

From: 

Ron Rypinski, EMC 

Manuel Padron/f k_ 
,·; ;-_ i 6 1993 

DCC 

Subject: Metro Pasadena Project, Operations & Maintenance Plan 

We have reviewed the February 1993 draft of the subject report, and offer the following 
comments. 

2.1 The Pasadena Line will be part of the Blue Line system; to avoid confusion, we 
suggest that the current Blue Llne be ref~ the LB/~I jn . or Long B.e~fh ~ 
Line. (also in 2.3) e, .. - 0

~ f- U-4.t.¢✓ ~ a_,, ~ l,(.,L. ~. 1-.t... 
~-~~~;;_;;(-~ ~~~ 

2.1 The stated standing capacity at "design service loads" is 107 passengers. This is a load • 
factor of 2.41. However, section 4.1.D defines a desirable load factor of 2.0 (,!1__ ,.~ 
s_tanding:seated ratig). The higher load factor may be applicable for structural design, .......... ~ .. 
but we question whether it is sustainable for a full hour. We recommend that the 2.0 
factor be used, and that it be applied to the peak hour patronage projections. O..--o-1 
~ /)~A~{~~~,. /~)lA uJ..J-~ ...:c,,~.,~. 

2.1 While a zone fare structure is a future possibility, it is ~ely that m!tial operations_ will~_ 
use a flat fare, as is the case on the LB/LA Line. W~ ~ ~~f-;-~ 

2.2 The latest plan for the Glendale Branch has 7 stations; the distance we got from Pete ~ 
deHaan is 7.4 miles from the junction, or about 9.1 from Union Station. The 
terminal station (Northwest Glendale) would be at Sonora (as in Table 4-4). An 
additional 3-station, 4.5-mile extension to Burbank is also being studied. 
The extension to Azusa is likely to end at Irwindale, a distance of 9 miles, with 4 vs. 
6 stations. wtif ~ ~. 

Fig. 2-1 Revise to show Midway Yard site vs. Cornfield, West Bank, and Taylor sites. 
What is station name beyond Avenue 26: French (Table 4-5) or Figueroa/Marmion? 
wiA..R~~.,.;.,a_~-,~~~~'U,. 

2.4 New patronage projections were made in March 1993 as part of the Candidate 
Corridor Analysis. These should be used instead of those in the FEIR, which were 
made in 1989 and do not reflect the current station arrangement. (also in 4.1) 

p~~-d-a~~.,,U~ 
i ca-,. ~~ ~-
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3.3 

4.1.A 

4.1.D 

Can the locations where railroad interface will occur be described?_ '-f.R-4/~ ~'11" I: 
1 td:t~~- ~ ~ r~ 

Is 24 hour operation really intended? ~, ~ ?>tuJw4J.j- • ~ . 

~ ~ I'--~~ »t$u:, 
See second comment under 2.1 above. ~u.-z,...,- -r 'i-
~ ftA.41'~ ~. - I • 

4.1.1 Lengths of service periods listed here do not agree with those in Table 4-3. wP ~ 
74, f. (i e.. --

4 .1.2 Station locations have been defined. What is status of getting better definition of 
potential traffic signal delays, so that run times can be refined? The 5 minutes . 
allowance for delays~ table 4-5 seems too long. 7:-d~ ,.,..P~~6A>f~ 

,,o~_::t-~-~ ~ a.-d ~ ~~~ ~ 
~ ..3 J?'{-tQ. 5/"1vW~ ~ ~ .5 ,,,..,~~ ~ P-1,,,__J. 

Initial Operating Plan (Tables 4-1, 4-3, and 4-6): - iT""- • •· · · 
Peak capacity of 2,850 (at desirable load factor of 2.0) i.s les~ than forecast load of ~o 
3,470. ~ 1 £110 7t.a ~ ~? s-..,,..~ ~~ w ~ '?>~-~ ,o~ 
JO-minute headways should be sufficient initially for the #a period. J..,B/lA .J!.a-.1. • 
started with 15-~ute midday service_.~.,~ w¼, .,;,~~~!.~ 
We cannot replicate your computat10ns of daily car-rm es d car-hours. For · . 
example, in AM peak: 4 hours x 15 1-way-tri~s/ho;ir ~ 13.4 miles/trip x 2.5 cars/train ~ 
= 2,010 car-miles. Wtll ~ ~. .=-
We recommend an annualization factor of 255 for weekdays, and 110 for weekends 
(vs. 2~0). ~ 1 ~ ~ ~ ~ ~ ~ qv, 

~~~ c~ ~) -..c :i." o ~ ~,-u~ A'-· A-, 

Future Operating Plan: 
With the extension to Irwindale or Azusa, a peak period tu.rnback appears to be 
desirable. In previous operating plans we have assumed a tu.rnback at Del Mar 
Station: 4-minute headway to Del Mar, 8-minute headway from there to Irwindale 
or Azusa. We had suggested an alternative turnback site at Lake Avenue, since that 
would provide shorter headways to downtown Pasadena stations, but RCC staff 
decided to stay with the pocket track just north of Del Mar. 11p ~ ~­
The Irwindale/ Azusa extension will probably not be completed until after the 
downtown subway link is completed, so calculating statistics for Azusa to Union 
Station gives only a partial picture of future fleet and yard requirements. 

1~1 iJ"~ A~~~ f111A~~ ~ 
~~~~z--~~:-,~d~ 

4.1.4 Figures in last paragraph do not agree with tables. uJdf ~ 

Fig. 4-1 Track schematic should show yard leads. W~ ~ ~ . 

4.2.1 This section should describe the procedure for moving trains between the yard and 
Pasadena; where and bow will trains reverse direction? A schematic sim.µar to 
Figure 4-2 might be helpful. ~ J ~ / .,--,~ ~ w-l-il_p ~ __ J. -J-. 

~ t ~ ~~~~~t,"V/ ~ ~ ~s~ 
4.2.1 Numbers of trains in sections B-E do not agree with tables. 1,v;g ~ B-E:,. · 
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4.3.3 (last sentence) If passengers are evacuated from a disabled train to a rescue·train, 
why not allow the rescue train to continue in revenue service, i.e. beyond the next 
station? WdJ~ ~ ~ ~ ~ /2.12.o~ ~-

6.1 Future stations are not shown on map. 7,,,t-b..f-l ~ ~ ~-~µ;.., 
-CSMV~....-.~~~ ~~ 

7. Yard & Shop: 
We have discussed the problems with the use of the Midway site. After reviewing the 
proposed layout, I am even more convinced that it is a mistake to use this site, rather 
than a larger site such as Cornfield or Taylor. The site is too small, resulting in • 
difficult train movements, both between the yard and revenue servic;, and _be~een 
the ya,~op. There is no ca "'9ty for fulW:c:._~ c;xi:,. iq . ~-"° '-~~ ~ 

~ i:..-u.. ~"'ji+,SMVDM r,~~~ LF:!_~~-~ 
- I~ ~bfct e for comple~ ftitHen ~Jtt'hey~ nfa~~ ~ 

be used for a few years before a larger site must be found. With this in mind, would ~ 
it make sense to build only temporary facilities at Midway, e.g. a simple Butler-type · 
building for the shop bays, with all offices and other spaces located in modular 
buildings that could later be relocatep or resold. Some of these buildings could be 
located just sou~b of the TPSS. ?ni,_,/~ ~ .JJ,..e ~ t"" '¥4-11{-L,L. 

UA.12. ~~~A~-it..~f!J;J!:-o,, i;f~~~ '71 
Figure 7-1: ..,._, .,..,....,_p MJ,..- . , -~~ _;;t ...,..£...j.~;;.~ 

- Plan should show cr.._ossove~(~) on main line to allow trams to move between the yard • 
and Pasadena. Lt)i,U tl.M . . 
Would it be possible for the northbound yard lead to branch off the east side of the 
northbound main, and then cross under the main line, about where the Metrolink 
co_nnection is now shown? ~ ~ ~ trC,( ~ 

. ~ (._./J'\o~)~(JA,~ ;_ ~ J ~#Rter&e,/(~A'~~ 

VJ !'v ~q ~).,~ w~ _,_,~ 't~ t;--~ ~ 
cc: Tom Frawley, BAH _,,,.,,.,,,,,,~ ~ ~ 




