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QEELY"’ STEVENS('N VALUE & ENECELT.

ENGINEERS AND PLANNERS. 99 PARK AVENUE NEW YORE, NEW YORK 1
FHONE 212°367-4000 CABLE SESTEVAL NEW YORK

December 22, 1980

State of New Jersey
Department of Transportation
Division of Commuter Services
1035 Parkway Avenue
Trenton, New Jersey 08625

Attention of Mr. Jack M. Kanarek
Prcject Manager

RE : Contract No. TS F-212
D-142363 1T-09-0058
New Jersey Rail Equipment
Maintenance Facilities Study:
Final Report

Gentlemen:

Enclosed please find thirty copies of the Final
Report and Appendices for TS F-212" Rail Equipment Mainte-
nance Facilities Study for the State of New Jersey. 1In
addition, as regquired by the Contract, we are submitting
one set of reproducible originals.

To meet the present and future needs of passenger
rail services operating in northern New Jersey, this Report
recommends the construction of a Consolidated Main Repair/
Rebuild  (MR/R) Shop and Service and Inspection (S&I)
Facility at the presently available Koppers Coke site in
Kearny, New Jersey. Also recommended is the upgrading of
daily inspection, servicing, fueling and running repair
facilities at the existing Hoboken Terminal area. In
addition, we recommend major improvements to the METRO Shed
at Sunnyside Yard in Long Island City, Queens, New York, a
facility needed to support New Jersey Transit's passenger
rail services along the Northeast Corridor and the North
Jersey Coast Line.

Where passenger rail services in southern New
Jersey are concerned, we recommend thie construction of a
Service, Inspection and Repair (S,I&R) Shop in Atlantic
City, New Jersey. This new maintenance facility should be
designed to accommodate the existing rail diesel car (RDC)
fleet, as well as replacement rolling stock (either self-
propelled or locomotive-hauled push-oull coaches) that may
be purchased in the future.
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EXECUTIVE SUMMARY

INTRODUCTION

The objective of this study was to analyze and evaluate the servicing,
inspection and maintenance requirements and facilities for the locomotives,
standard coaches and electric self-propelled cars operated in passenger

service by the New Jersey Department of Transportation (N.J. DOT) through the
year 2000.

The state-owned fleet is currently serviced at 22 facilities at scattered
locations both within and outside of New Jersey (see Figure S-1). In
general, these facilities are old and have become inefficient or inadequate.
The fleet presently consists of 1,053 pieces of equipment and is expected to
total 964 pieces by the year 2000,1 jdentified as follows:

Present 1980 1985 1990 2000

Fleet Fleet Fleet Fleet Fleet
Diesel Locomotive 63 73 60 62 72
Electric Locomotive 13 13 -- - --
Dual Mode Locomotive -- -- 12 12 22
MU Car 579 339 356 369 385
Standard Coach 378 343 352 369 465
Rail Diesel Car 20 20 20 20 20

About half of the present fleet was built prior to 1950 and nearly a third
prior to 1935. The combination of old and unreliable equipment and

deteriorating maintenance facilities presents a formidable problem to the
provision of attractive commuter services.

The prevailing guidelines that were endeavored to during the performance of
this study are:

0 Power and train consists to maintain advertised service should
be available at all times.

0 Out-of-service status should not exceed 10 percent for locomotives,
5 percent for electric self-propelled cars, and 3 percent for
standard coaches.

0 In-service equipment failures should be minimized.

IThe "present” fleet pertains to New Jersey equipment as it existed in the
latter part of 1977. The various fleet projections were also determined at
that time. Much of this data has since changed. Rather than continuously
update the inventory and projections throughout the course of this study, it
was decided to base the study effort on the figures shown while keeping aware
of continuing changes in equipment status. This ensured that the facilities
ultimately recommended contain the flexibility to accommodate the most
current fleet projections as well as the base projections, without over-or
under-designing.
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o Car interiors and exteriors should be clean.

0 Benefit should be made of the latest diagnostic testing and
surveillance technology.

0 Costs should be minimized consistent with good service and
passenger safety.

RECOMMENDED MAINTENANCE PROGRAM AND FACILITY TYPES

In order to accomplish these goals, a program of preventive and systematic
demand maintenance is recommended, employing the concept of thorough
surveillance of all equipment components. In the long-term, this will best
provide a high degree of system reliability, equipment availability, and
passenger safety on an economical basis. The program should be performed in
accordance with the maintenance procedures and guidelines contained in this
report. The recommended program conforms to all inspection requirements
mandated by the Federal Railroad Administration. The program recommends, and
describes the scope of inspection and maintenance functions to be performed
at daily, monthly, 3-month, 6-month, yearly, 2-year, 4-year and 12-year
intervals. The program covers maintenance guidelines for each of the types
of equipment previously described, under each of the following genera]
component categories, as applicable:

Engine

Electrical Equipment (High Voltage)
Electrical Equipment (Low Voltage)
Trucks

Cab

Car Body

Mechanical System

Lubrication System

Fuel Systems

Cooling Systems

Brake Systems

Air Systems

Steam Generators

Safety Appliances

Wash Rooms

Miscellaneous Items

CO0OO0000D000OO0OODOOOO

One caution should be stressed regarding this program. Prior to the institu-
tion of this comprehensive program, those pieces of equipment which have
incurred deferred maintenance must undergo an overhaul to correct existing
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deficiencies. This servicing would be generally comparable to that performed
at 4 years, as proposed in the recommended guidelines.

Based on this recommended maintenance program and the projections of the
future New Jersey fleet, estimates of the average inspection requirements for
a typical day through the year 2000 were made (excluding Atlantic City
equipment) and are summarized as follows:

Monthly Inspections to be Performed Each Day

Equipment Type 1980 1985 1990 2000
Electric Locomotive ] 1 1 i
Diesel Locomotive 4 4 3 4
MU Car 18 18 19 19
Cab Control Car Z 2 2 2
Standard Coach 21 20 21, 26
Total 46 45 46 52

These requirements can also be summarized according to service terminals:

Monthly Inspections to be Performed Each Day

Service Terminal 1980 1985 1990 2000
Hoboken 27 24 25 26
Penn Station, Newark 15.68 12 12 17
Penn Station, New York 8.5 9 9 9
Total 46 45 46 52

The maintenance program should be conducted along four levels of maintenance
activities, each primarily performed at a maintenance facility specifically
designed for these activities. There will be some overlap of maintenance
responsibilities among facility types. In general, all facilities should be
capable of also handling all lower-level maintenance activities. The four
types of facilities and their primary functional responsibilities and major
components/equipment are as follows:

1. Layover/Turnaround Facility

Primary Activities

Trip Inspections

End of Run Inspections
Layover/Overnight Storage

Internal Car Cleaning

Minor Running and Emergency Repairs

00 O0O0O0o
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o Lighting, Heating, Ventilating, and Air Conditioning
System Inspections

Major Support Equipment/Facilities
o Storage and Maneuver Tracks
0 Outlets for Pre-Cooling/Pre-Heating
"0 Small Hand Tools and Testing Devices
Normal Repair Shopping Limit: 4 Hours

Lighting Running Repair Facility

Primary Activities

o Light/Running and Emergency Repairs; No One Repair to
Exceed 30 Minutes

Internal Car Cleaning

Daily/Trip Inspections

End of Run Inspections

Locomotive Fueling and Sanding

Service Supplies Replenishment

Lighting and Air Circulation Inspection and Correction

O 00000

Major Support Equipment/Facilities
o Equipment Servicing Accessories/Facilities
o Air, Water, and Electrical Connections
o Jacks, Forklifts, Hoists, and Portable Hand Tools and
. Equipment
Normal Repair Shopping Limit: 8 Hours

Service & Inspection (S&I Facility)

Primary Activities

0o Scheduled Routine Inspections of all Mechanical and
Electrical Systems and Components

0 Scheduled Operation, Checking, and Diagnostic Testing of
all Systems

0 Scheduled and Unscheduled Intermediate Repairs and Minor
Modifications and Component Changeouts

o Scheduled Light/Running Repairs

o Component Replacement (when judged more expedient than on-car
repair)

o0 Lubrication

o Wheel Truing

o Exterior Cleaning
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o Equipment Servicing (fueling, sanding, etc.)
Major Support Equipment/Facilities

o Storage, Test, and Maneuvering Tracks

o0 WKheel Truing Machine

0 Running Geart Blow Pit _

o0 Jacks, Lifts, Equipment-Moving Vehicle, and Hoists or
Bridge Cranes

Portable Hand Tools and some Machine Tools, Testing Equipment,
and Work Benches

o

Normal Shopping Limit: 72 Hours
4, Major Repair/Rebuild (MR/R) Shop

Primary Activities

Scheduled Major Improvements/modifications

Unscheduled Heavy Repairs

Disassembly and Repair/Rebuild of Components or Assemblies

Repair/Rebuild of Car Body, Car Underframe, and On-Board Items

Preparation of Unit Parts/Components for Movement to Specialized
Contractor or Maintenance Shops

Diagnostic Testing

Major Truck and Running Gear Handling, Cleaning, and Maintenance

Interim and Major Overhauls

Computer Control of Maintenance Records

OO0 O0O0O0

OO0 0O0

Major Support Equipment/Facilities

Storage, Test, Ready, Bad Order, and Shop Lead Tracks

Component Shop (e.g. Wheel Shop, Body Shop, etc.)

Blow Pit )

Bridge Cranes, Hoists, Lifts, Drop Tables, Transfer Table,
Equipment-Moving Vehicles, and Power Machine Tools and Equip-
ment

O O OO0

Normal Shopping Limit: 720 Hours (30 Days)
Each facility will also include an appropriate amount of parts and materials
storage facilities and personnel welfare, supervisory, and clerical
facilities.

JNSTITUTIONAL ALTERNATIVES

Six alternatives for the institutional responsibility of manaaing, operating,
and owing and/or leasing the rail equipment maintenance facilities to serve
the N.J. DOT fleet were evaluated. The alternatives selected were:
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0 The State of New Jersey

0 An Agency or Authority Under State Jurisdiction (New Jersey Transit)
o Conrail

0 Amtrak

o Port Authority of New and New Jersey (PANYNJ)

o A Private Firm

The evaluation addressed five interrelated aspects: ownership, operations,
labor, legality, and finances. Each alternative exhibited specific benefits
and disadvantages/impediments. The private firm and the PANYNJ alternatives
were determined to be least promising because of fiscal considerations, in
the case of the former alternative, and aue to the existing PANYNJ convenant
against involvement with rail deficit operations. The other alternatives
were considered more viable. The major problems of the State alternative or
State agency alternative are possible local jurisdiction tax losses and
present lack of manpower and expertise. The Conrail alternative constitutes
a continuation of the "status quo." Potential obstacles of the Amtrak
alternative concern legal interpretations, e.g., whether N.J. DOT train
operations are "intercity” services as defined by the federal legislation
which created Amtrak.

Having undertaken only a brief evaluation of six selected institutional
alternatives, and with the knowledge that this subject is being analyzed in
greater detail by the Conrail Alternatives Study, no final recommendations
were proposed.

OPERATIONAL ALTERNATIVES ANALYSIS

An analysis of operational maintenance alternatives was conducted to evaluate
various comb.inations of the recommended types of facilities. An integral
part of this analysis was a comparison of the merits of facility
consolidation vs. facility decentralization. Among the benefits of
maintenance activity consolidation (both within and among activity levels)
are the following:

o

Faster Accomplishment of In-Shop Functions

Maximum Flexibility of Personnel Assignments and Equipment
Utilization

Reduced Overall Materials Inventory

Reduced Capital Cost Requirements

Reduced Operating Costs

Improved Control of Manpower

(=]

O o0oO0OOo

The advantages of a decentralized maintenance operation include:
0 Reduced Costly Deadheading Requirements

0 Reduced Out-of-Service Time Due to Deadheading
o Easier Storage of Equipment

ES-6




0 Availability of Emergency Alternate Maintenance Sites

Final recommendations concerning maintenance facility consolidation or
decentralization were made during the remainder of the operational
maintenance alternatives analysis. The analysis was conducted on a subsystem
basis, corresponding to the historical and current operations of New Jersey
rail passenger service. A total of four service areas were comprehensively
analyzed and were designated as follows:

0 Hoboken Terminus - Reflective of all Former Erie-Lackawanna Services
that Terminate at Hoboken.

0 Penn Station (New York) Terminus - Reflective of all Northeast
Corridor and North Jersey Coast Line Services that terminate in
New York.

o Newark Terminus - Reflective of all former Central of New Jersey
Services that Terminate at Penn Station, Newark.

0 Atlantic City Operations - Reflective of all former Pennsylvania -
Reading Seashore Lines Services. '

Within each of the service areas were developed various alternatives for
maintenance performance. Alternatives were selected to represent all
reasonable degrees and combinations of consolidated and decentralized
facilities. The alternatives selected within each service area adhere to one
of the following general descriptions:

o A Null Alternative; Continuation of Existing Maintenance Operations.

o Alternatives Concerning the Physical Upgrading or Improved
Efficiency of Some or All Existing Maintenance Facilities.

o Alternatives Concerning the Replacement of Some or A1l Existing
Maintenance Facilities with New Facilities.

The analysis within some service areas served as input to the analysis of
other areas, thus the areas were not studied within a "vacuum." The
alternatives and primary-—resutts of the four area analysis area as follows:

1. Hoboken Terminus

Alternative 1: Null Ailternative
Advantages

o0 No Capital Expense
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0 Minimal Deadheading for Daily and all MU and Coach Maintenance
Functions

Disadvantages

o Existing Shops Generally Inadequate: Require Extensive
Rehabilitation

Some Activities Performed Outdoors

Inefficient Shop Track Spacing

Stub-End Operation

Poor Control of Manpower

Lack of MU Heavy Repair Facility

Limited Storage Tracks

Antiquated Tools and Machinery

Continued Costly Light Movements

Inability to Handle Future Needs

OO0 00000 O0OO

ternagive 2: \Upgrade Existing Facilities at Hoboken and Elizabethport
‘port

antages

0 Makes Maximum Utilization of Existing Capital Investments;
Less Costly than constructing Completely New Facility

0 Minimal Deadheading for Daily and all MU and Coach Maintenance
Functions

o Improved Efficiency through use of Modern Tools and Machinery

0 Provides Facility for MU Heavy Repairs

advant ages

- 0 Extensive Renovation Required
0 Interference to Existing Yard and Revenue Operations; Need
to Remove/Relocate Some Existing Facilities
‘0 Complicated Construction Phasing Plan Required
0 Continued Costly Light Movements
0 Stub-End Operation

Deadhead moves are defined as non-revenue movements of engines with
coaches. Light moves are defined as non-revenue movements of engine
only.

o Limited Storage Tracks
0 Need to Locomotive-Haul MU's from Hoboken to E'port
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Altrnative 3:

Construct a New S&I Facility at the Existing Hoboken site and:

a. Maintain E'port as it Presently Exists;

b.
o

Upgrade E'port: or
Construct a New MR/R Facility to Replace E'port.

Advantages

0 Minimal Deadheading for all but Heavy Repair Functions:

Elimination of Current Light Movements

o Improved Efficiency through Better Shop Layout and use of
Modern Tools and Machinery
0 Potential reduction of Fleet Requirements Due to Theoretical
Decrease of Out-of-Service Time
Disadvantages
0 Interference to Existing Yard and Revenue Operations; Need

(o]

(o]

Alternative 4:

to Remove/Relocate many Existing Facilities
Complicated Construction Phasing Plan Required
Continued Light Movements for Heavy Repairs
Limited Storage Tracks

ALSO
Under Sub-Alternative 3a: Lack of MU Heavy Repair Facility
Under Sub-Alternative 3b: Need to Locomotive-Haul MU Cars
from Hoboken to E'port

Construct a New Consolidated MR/R and S&I Facility to Replace

the Existing Facilities

Advantages

o]

Minimal Deadheading for all Maintenance Functions (Depending on
Location); Possible Resultant Reduction of Equipment Requirements

Provides Facility for MU Heavy Repairs

Improved Efficiency through Better Shop Layout, Use of Modern
Tools and Machinery, Better Control of Manpower

Pull-Through Operation Possible

No Interference to current Operations During Construction

Allows Rearrangement/Modification of Existing Yard and Service
Facilities

Potential Reduction of Fleet Requirements Due to Theoretical

Decrease of Qut-of-Service Time

Disadvantages

o

High Capital Cost
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Alternative 5: Construct a New MR/R Shop and a separate S&I Facility to
Replace the Existing Facilities.

Advantages
o Same as Alternative 4
Disadvantages

o High Capital Cost

o Slightly Less Efficient than Alternative 4 Due to some
Duplication of Items, Decreased Control of Manpower,
Increased Overall Spare Parts Requirements, etc.

Recommended Alternative: Because the existing facilities are inadequate or
difficult to upgrade, the best direction is to construct new facilities
consolidated at one location (Alternative 4). Although most costly, this
action would provide the most benefit and would eliminate the problems
anticipated under other alternatives. Should a site to accommodate the
entire consolidated facility not be available, Alternative 5 would become
the best choice.

2. Penn Station (New York) Terminus

Alternative 1: Null Alternative
Advantages

o No Capital Expense
Disadvantages

o Existing Facility Inadequate for Short-Term Future Inspection
Needs

Lack of Adequate Light Repair Facility

Poor Control/Monitoring of Manpower

Inadequate Parts Storage Facilities

Inadequate Welfare and Supervisory Facilities

O O0OO0Oo

Alternative 2: Upgrade the Existing Facilities at Sunnyside Yard
Advant ages

o Improved Control of Manpower
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0 Possible Reduction of Manpower
o Separation of NJDOT and Amtrak Maintenance Facilities/Operations
o Improved Quality Control
o Improved Control of Parts Storage and Costs
o Little or no Interference to Existing Operations during Construction
0 Provision of Adequate Light Repair Facility
o Relatively Low Capital Cost; Optimal Use of Existing Capital
Investments
o Early Potential Completion Date
o Continued Pull-Through Operation at Penn Station and Sunnyside Yard
0o Improved Welfare and Supervisory Facilities
Disadvantages
0 Continued Discharge of Cars into Congested Inbound Motor Track
o Significant Investment Outside State of New Jersey
o Slight Duplication of Proposed Amtrak Facility

Alternative 3: Participate with Amtrak in the Development of an Integrated
Facility at the Sunnyside Yard Complex.

Advantages
o Capital Investments Incurred on Incremental Cost Basis
o Provision of Adequate Light Repair Facility
0 Little or No Interference to Existing Operations During Construction
o Continued Pull-Through Operation at Penn Station and Sunnyside Yard
o Flexibility in Manpower Assignment
o Improved Storage and Welfare Facilities
o Designation of Tracks and Work Areas for NJDOT Use
Disadvantages
o More Expensive than Most Other Alternatives
0 Use of One Long Track would be Less Efficient than Two Shorter
Tracks of Alternative 2
o Continued Poor Monitoring of Manpower
0 Current Uncertain Ability of Amtrak to Obtain Funds for Proposed
Facility
0 Potential for Future Conflicts on Facility Priority
0 Later Estimated Completion Date
o Significant Investment Outside State of New Jersey

Alternative 4: Discontinue maintenance at Sunnyside Yard; Perform
Maintenance of Existing Facilities in New Jersey.

Advant ages

o

No Capital Expense for Maintenance Facilities
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Disadvantages

Existing Facilities are Inadequate to Handle the Demand

Need to Construct Adequate Track Connection(s)

Inadequate Existing Storage Tracks

Inefficient Stub-End Operation at Penn Station; Inadequate
Availability of Penn Station Platform Space

0 Hudson River Tunnels Constrain Movements

O O OO0

Alternative 5: Construct a New Facility Either in New York or New Jersey for
Exclusive NJDOT Use.

Advantages

o Capital Investments incurred on Incremental Cost Basis (if
Designed as Part of Proposed Hoboken Terminus Facility)
0 Provision of Adequate Light Repair Facility

Disadvantages

o Electrified Track Connection and Access Tracks Required
(Depending on Location)
0 New Storage Tracks Required
o Inefficient Stub-End Operation at Penn Station; Inadequate
Availability of Penn Station Platform Space
Hudson River Tunnels Constrain Movements
o Difficulty in Completing Inspections During Midday Layover
Period
Probable Late Completion Date Relative to other Alternatives
o Non-Availability of Suitable Land at Reasonable Cost
(if Located in New York)

o

(o]

Recommended Alternative: Alternative 2 presents the best opportunity for
satisfactory maintenance program conditions while limiting implementation
drawbacks. The utilization of the existing Sunnyside facilities, coupled
with the proposed improvements, would allow the NJDOT fleet to be inspected
and maintained in an efficient manner. Major repair work would be performed
at the consolidated facility recommended as part of the Hoboken Terminus
analysis.

Newark Terminus

Alternative 1: Null Alternative
Advantages

o No Capital Cost
0 Minimal Deadheading for Daily Activities
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sadvantages

0o Poor Control of manpower and Work Quality; Wide Dispersion |
of Maintenance Activities

0 Some Activities Performed Outdoors

o Continued Light Moves for Inspections

o Some Duplication of Parts Inventory .

ternative 2: Upgrade the E'port Facilities
vantages

0 Optimal use of Existing Capital Investments
0 Minimal Deadheading for Daily Activities

isadvantages

Continued Wide Dispersal of Maintenance Activities
Some Activities Performed Outdoors

Continued Light Moves for Inspections

Some Duplication of Parts Inventory

Extensive Upgrading Required

OO0 000

ternative 3: Construct New Facilities (Perferably Coinciding with the New
ilities Recommended as Part of the Hoboken Terminus Analysis).

vant ages

o Capital Investments Incurred on Incremental Cost Basis

0 Reduced Light Movements

o Improved Quality Control and Control of Manpower

0 Reduced Overall Parts Inventory Needs

0 Potential Reduction of Fleet Requirements Due to the
Theoretical Decrease of Out-of-Service Time

jsadvantages

o Construction of Track Connection Required
o Some Overall Increase in Deadhead Moves

commended Alternative: Alternative 3, utilizing the recommended

nsolidated facility of the Hoboken Terminus analysis, exhibits far fewest
tential negative results and helps to further justify the need for that new
ility. The utilization of the proposed Hoboken Terminus facility will be
ntingent on the construction of a track connection between the Morristown
ine and the Northeast Corridor Line.
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Atlantic City Operations

Alternative 1: Null Alternative
Advant ages

o No Capital Cost
0 Minimal Deadhead Mileage

Disadvantages
0 Work Performed Outdoors

Alternative 2: Discontinue Existing Maintenance Operations: Deadhead
Equipment to:

a. Some Other Existing Facility, or
b. A Transit Agency or Private Firm Willing to Perform the
Work under Contract Arrangement.
Advantages
o No Capital Cost
Disadvantages - Alternative 2a
o Significant Increase in Deadhead Movements
0 Potential Increase in Fleet Requirements, Due to Theoretical
Increae of Qut-of-Service Time
0 Relocation of Manpower
Disadvantages - Alternative 2b
o Significant Increase in Deadhead Movements
0 Potential Increase in Fleet Reauirements, Due to theoretical
Increase of Out-of-Service Time
o Little Indication of Willingness by PATCO or SEPTA to
Provide Service

Alternative 3: Contruct a New Maintenance Facility to Replace the
Existing Facility.

Advahtages

o Improved Working Conditions, Machinery, Equipment, etc.
0 Minimal Deadhead Mileage

Disadvantages

o High Capital Cost
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Recommended Alternative: Alternative 3 is selected because it would
modernize the maintenance tooling, equipment, and machinery while
providing indoor working conditions conducive to quality work.

As a last step of the analysis efforts, a site analysis was conducted to
identify the optiomal location(s) for each of the recommended facilities.

The selection of Sunnyside Yard for the Penn Station Terminus monthly
inspections and light repairs was inherent in the alternatives analysis. The
scale of the southern seashore services made selection for the Atlantic City
operations very straight-forward. Atlantic City was chosen for reasons of
minimal deadheading (no increase from present operating costs) and
centralized location. Thus, the site analysis efforts were concentrated on
the proposed new Consolidated MR/R and S&I Facility and its alternative
recommendation, new but separate MR/R and S&I facilities.

A site selection matrix was developed to determine the relative potential
of the candidate sites. A total of 14 sites were considered. The matrix -
measured these sites according to four key factors, each broken down into 3
sub-factors:

1. Adequacy of Land

0 Adequacy for Shop Areas
o Adequacy for Storage Tracks
0 Adequacy for Support Facilities

2. Land Availability

o Degree of Present Property Development
o Ownership Potential
0 Zoning and Compatibility with Existing Land Use

3. Suitability for Construction/Improvements

o Site Conditions
o Foundation and Soil Conditions
0 Availability of Utilities

4, System Accessibility

0 Proximity to Commuter Rail Lines and Terminals
o Operational Feasibilities and Constraints
o Vehicular Access

The sites were evaluated and graded on a scale of 1 to 5 in accordance with
their. potential within each of these sub-factors. The three highest-scoring
sites were deemed able to accommodate the consolidated facility. These sites
were:
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o Hoboken/Jersey City - South of Canal (52 out of a possible 60 points)
o Kearny - Koppers Coke (50 points)
o Jersey City - West of Croxton (4& points)

The location of each of these sites and their orientation to the rail system
are presented in Figure S-2. Each of these three prime sites had its
particular strong and weak points and, as indicated, were nearly equally
desirable on the overall point basis. Hoboken/Jersey City was selected as
the sites were evaluated and graded on a scale of 1 to 5 in accordance with
their potential within each of these sub-factors. The three highest-scoring
sites were deemed able to accommodate the consolidated facility. These sites
were:

0 Hoboken/Jersey City - South of Canal (52 out of a possible 60 points)
0 Kearny - Koppers Coke (50 points)
o Jersey City - West of Croxton (48 points)

The location of each of these sites and their orientation to the rail system
are presented in Figure S-2. Each of these three prime sites had its
particular strong and weak points and, as indicated, were nearly equally
desirable on the overall point basis. Hoboken/Jersey City was selected as
the best site.

Among the advantages of this site are:

o It is immediately adjacent to the Hoboken Terminal, wherein
29 percent of all N.J. DOT daily rail dispatches are made. Dead-
heading would be minimal.

0 Construction would have little or no effect on present revenue
and maintenance operations.

o Minimal site preparation.
o Easy access for materials/supplies and for personnel.
o Relatively low acquisition cost.

Subsequent to this site analysis, the prospect emerged of utilizing the
Hoboken/Jersey City site in conjunction with a planned residential/commercial
redevelopment keyed to the Hoboken rail terminal/PATH complex. The
maintenance facility is generally considered to be incompatible with this
development plan, ruling out a joint use of the property. With this land use
possibility in mind, further analysis of the two best alternative sites was
conducted.

It was found that the "Koppers Coke" site is more readily available than the
"Croxton" site. Preliminary investigations also reveal that the latter site
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should require a greater degree of site preparation. The Croxton site would
require an estimated $2.6 million for track electrification to allow MU car
access. The present owner of the Croxton site has plan that would preclude
{joint property use, and alternate sites for this owner are not feassible.
The Koppers Coke site is located adjacent to the Morristown Line, is
Ipresently vacant, and is a convenient distance from both Newark and Hoboken.
For these reasons, and because of the likely alternate use of the
Hoboken/Jersey City site, the Kopper Coke site is ultimately selected as the
best location, among the 3 prime sites, for the consolidated facility.

SUMMARY OF RECOMMENDATIONS

It is recommended that a program of preventive and systematic demand
maintenance be implemented as described in Chapter III of this report. The
program should be conducted on four activity levels, generally corresponding
to four types of recommended facilities:

0 Major Repair/Rebuild Facility (MR/R)
o Service and Inspection Facility (S&I)
o Light Running Repair Facility (L/RR)
o Layover/Turnaround Facility ELATY

Specific recommendations within each of these facility categories are as
follows:

1.

MR/R Shop

A new MR/R Shop for almost all N.J. DOT equipment is recommended for
construction at the Koppers Coke site in Kearny. The existing E'port
faiclities would no longer be used for N.J. DOT work, due to the
availability of the new Kearny facility. The Amtrak facility at
Wilmington should continue to be used for major work on the N.J. DOT
GG-1's for as long as they remain in service. No facility changes are
recommended at Wilmington.

The new MR/R Shop would be built in consolidation with a new S&I shop
also recommended at this site. The MR/R shop responsibilities would
cover 1,002 vehicles (year 2000 projection) in use in all four service
areas. The shop building would encompass 167,000 square feet and be
manned by an estimated 152 persons (3 shifts). The major repair areas
would contain 5 run-through tracks, each assigned a primary vehicle-
type responsibility and designed to accommodate 2 vehicles.

S&I Facilities

It is recommended that new S&I facilities be constructed at the afore-
mentioned Kearny site and at Atlantic City and that the existing
facilities at Sunnyside Yard be expanded. S&I functions now being
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performed at South Amboy and some at Hoboken would be discontinued and
transferred to the new Kearny facility. The facilities at all three
sites would also have the ability to accommodate running repair work.

The Kearny shop building cover 200,000 square feet and have
responsibility for 663 vehicles (year 2,00 projection), including diesel
electric locomotives, electric locomotives, MU cars, and standard
commuter coaches. An estimated 78 persons woula be employed on 3 work
shifts at this facility. The shop would include 2 tracks for commuter
coach inspections, 2 tracks for MU inspections, and 1 track each for
diesel locomotive and electric locomotive/MU car inspections. Each
track would accommodate 3-4 vehicles, thus allowing the ability to
handle the projected monthly inspections required each day. An
additional 123 persons would be employed at the nearby Hoboken Terminal
and Yard performing daily inspections, running repairs, car cleaning and
diesel-electric Tocomotive refueling tasks.

The Atlantic City facility would actually be a cross between a MR/R shop
and a S&I shop. It should accommodate two vehicles at one time and
initially be responsible for the RDC fleet operated in this southern
section of the state. A work force of 12 persons is recommended.

The existing METRO shed area at Sunnyside Yard should be upgraded by
constructing a four-vehicle length inspection shop alongside the
existing shop. The resulting total of 10 vehicle inspection spots would
be adequate to handle the projected monthly inspections required to be
performed daily. In conjunction with this construction, a two-track,
four-vehicle capacity Light/Running Repair Shop would also be built
alongside, and the existing storage and personnel welfare facilities
would be expanded. The entire facility would employ an estimated 109
persons and be responsible for the maintenance of 180 MU cars and 22
electric locomotives (year 2000 projection).

Light Running Repair Facilities

Only one new facility is recommended, that being the aforementioned shop
at Sunnyside Yard. No improvements to any of the existing Light Running
Repair shops are recommended. Current activities at Harrison, Raritan,
South Amboy, and Trenton should be discontinued and transferred to
either the new Kearny or Sunnyside Yard S&I facilities.

Layover/Turnaround Facilities

The relocation of some of the Hoboken activities to the new Kearny
facility will allow the abandonment of the existing MU car shop, Modoc
shop, and support facilities. This area should then be converted to a
locomotive servicing and daily inspection facility and additional
terminal storage track area. The conversion work should also include
modifications to existing buildings (washing facility, power plant,
etc.) and installation of a 440-volt standby system. Recommended
modifications to other existing sites are as follows:
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Bay Head

o Rehabilitate Yard Storage Tracks
o Eliminate Fueling and Sanding Functions® Relocate to Hoboken

Dover
o Rehabilitate Yard Storage Tracks

o Eliminate Fueling and Sanding Functions; Relocate to Hoboken
o Install 440-V Standby System

Gladstone, Morristown, and Summit

0 Rehabilitate Yard Storage Tracks
o Improve Equipment/Facility Security

Lindenwold

o Eliminate Fueling and Sanding Functions, Relocate to
Atlantic City

Princeton

o Improve Equipment/Facility Security
South Amboy

o Eliminate Fueling and Sanding Functions; Relocate to Hoboken
Raritan

o Install 440-V Standby System
o Eliminate Fueling and Sanding Functions; Relocate to Hoboken

Waldick

o Rehabilitate Yard Storage Tracks

As a result of proposed reductions or eliminations of work functions at
various facilities, a reduction of about 176 persons could be realized

in the entire system labor force.
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)ST ESTIMATES

1e capital costs developed are exclusive of property acquisition or lease
»sts. These latter costs for the Koppers Coke facilities are estimated as
p to $4.5 million. The estimated capital cost for all of the recommended
ac%lities and facility improvements totals over $69 millijon, distributed as
0llows:

Koppers Coke $ 22.4 Million
Koppers Coke S&I Facility 28.8
Ancilliary Facilities at Koppers Coke Shops 3.0

Shop Machinery and tooling for Koppers Coke 2.0
Sunnyside Yard Facility Modifications 3.6

Hoboken Terminal Yard Facility Modifications 3.3
Atlantic City Facility 0.8
Modifications to Layover/Turnaround Facilities 3ol
Engineering design seravices and

Construction contract administration 3.6

TOTAL $§ 69.3 Million

lhe estimated annual operating costs of the systemwide equipment maintenance
)perations would total approximately $35 million (in October 1979 dollars) -
inder the recommended facilities structure. This figure represents a
potential annual saving of more than $9 million when compared with the
estimated current cost.
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