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1.0 EXECUTIVE SUMMARY 
At the direction of the Los Angeles County Metropolitan Transportation Authority (LACMTA) 
Board of Directors, KPMG LLP was retained by Management Audit Services in July 2009 to 
conduct a high level review of the Transit Access Pass and Universal Fare System (TAP/UFS) 
program. Initiated in 1997, the TAP/UFS program is a set of projects that, when taken together, 
are intended to create a regional smart card transit fare system for use by LACMTA and regional 
municipal partners. 

The review covered four areas and included eight specific objectives, which are described below. 

TAP/UFS Program and Project Management 

Review Objectives 

I.	 Review the overall program and the schedule to complete and assess whether current 
processes and staffing appear sufficient to support the schedule to complete. 

2.	 Review the overall program and the approved capital budget, based on historical costs and 
LACMTA's estimate to complete and whether fare revenues are meeting budget 
expectations. 

3.	 Review with LACMTA the program's schedule for integration with the Municipal Operators, 
Local Transit Service Systems (LTSS) and Metrolink's fare box system. 

Findings 

The TAPIUFS program is very complex, involves a wide range of external stakeholders and has 
undergone significant change and approved service expansion over 10 plus years. Current 
program management processes and planning tools were founded on LACMTA standards. When 
compared to industry standards, these management processes and planning tools have gaps and 
should be strengthened. Given the complexity of this program, the standard processes used by 
LACMTA do not appear sufficient to support the completion of the program on its current 
schedule including a well planned transition of TAP/UFS into operations. 

The internal staffing of the program management office is not sufficient to manage a program of 
this magnitude. A single internal program manager oversees capital development activities 
indicating that much of the analysis and oversight activity is performed by contractors. 
Additional staff is required from operating organizations to assist with testing, training, 
operations planning and other key knowledge transfer activities to support the transition to 
operations. 

Based on a series of procurement decisions, LACMTA Board actions, system expansions and 
other activities, total capital costs have grown over time from $78.5M to nearly $154M and 
program delivery timeframes have extended from an initial estimate of 3 years to over 10 years. 
Other than approved contract balances, there is not a current analysis of the total estimated cost to 
complete the program. 

The schedule for integration with the Municipal Operators, LTSS and Metrolink's fare box 
system has moved considerably over time and the current schedule has the potential to slip 
further. Six Municipal Operators have installed fare boxes and are currently using TAP cards. 
Activities to be completed include the implementation of fare boxes by the remaining Municipal 
Operators and the development and implementation of the automated clearing, settlement and 



distribution process for distributing actual fare revenues across the various regional partners. 
The leading schedule issue stated in interviews with the Municipal Operators is completion of the 
clearing, settlement and distribution process. Design specifications have not been approved by 
LACMTA indicating that substantial development and testing remains for this key process to be 
completed. 

Recommendations 

LACMTA should immediately convene a planning process to review, document and adopt 
guiding principles, clear and achievable objectives and measurable success criteria for the 
completion of the program and publish a formal Program Charter document. Once adopted, these 
guiding principles, objectives and success criteria should form the basis for management 
decisions related to completing the program. 

An integrated program management plan identifYing all remaining projects, tasks required to 
meet objectives, task dependencies, resource needs and schedules should be developed for 
completing the program. This Program Plan should form the basis for program management 
staffing and budget planning. 

The program management team should be assigned to projects and tasks identified in the program 
plan based on the experience and expertise of each team member. The program office should 
continue to report to an executive that is a direct report to the Chief Executive Officer (CEO). 
The executive leadership team should clearly and consistently demonstrate support for 
completing the program. 

A detailed operating strategy and cutover plan should be prepared for TAPfUFS. This should 
document the responsibilities and training of operations support personnel, stakeholders and other 
users, the long-term roles for contractors and the program office, the expected annual staffing 
requirements and operating costs. Based on this plan, key team members should be identified 
from operating organizations to support testing, training and deployment activities to enhance 
knowledge transfer outside of the program management team and contractors. 

Program and project management tools should be enhanced to include standard processes and 
documentation common to projects of this size and duration. Staff with experience with the 
Project Management Book of Knowledge (PMBoK) and other project management disciplines 
should be incorporated into the team. 

After the development of the Program Charter and full program plan, an estimate to complete 
should be developed for the entire program. 

Individual plans for implementation of each Municipal Operator should be confirmed in writing 
including participation in the testing of the clearing, settlement and distribution process. Plans 
should be published along with the key criteria for success. 

Functionality and Delivery of Business Objectives 

Review Objectives 

4.	 Review the program implementation to date and plans to complete and identify any high level 
gaps from the full range of planned functionality as originally planned. 
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5.	 Compare the business case assumptions that were used to approve the UFS and TAP capital 
projects (the system) with the planned outcomes based on the contracts and functionality the 
UFS/TAP system is providing today. 

Findings 

There are several important features that are not yet complete; however, the system as originally 
envisioned, is being implemented. Features that have been removed include the ability to 
electronically issue and accept MetroCard transfers on the bus and use of the MetroCard magnetic 
stripe debit card. The major addition to the program is the addition of gating to the overall 
program. The initial business case assumptions related to cost and schedule have changed 
significantly over time as discussed in more detail under Program and Project Management. 

Recommendations 

See recommendations under Program and Project Management. 

Collection of Revenues 
Review Objectives 

2.	 Review whether fare revenues are meeting budget expectations. 

6.	 Review LACMTA's analysis of the collection of revenues under TAP program as compared 
to revenue plans (currently, it appears that revenue per passenger is dropping). 

7.	 Review with LACMTA possible cause(s) of reductions in fare revenue since TAP was 
implemented. 

Findings 

Actual fare revenues were in line with or exceeded budget expectations throughout fiscal years 
2007 and 2008. Actual fare revenues for Quarter 2 of Fiscal Year 2009 exceeded budget. Actual 
fare revenues were significantly lower than budget for Quarters 3 and 4 of Fiscal Year 2009. 
Annual pass revenues recorded in November and December 2008 (Quarter 2 of Fiscal Year 2009) 
were more than double the prior year. This likely contributed to Quarter 2 of Fiscal Year 2009 
exceeding its budgeted collections and also may have impacted the degree of decline in the 
following two quarters. 

There does not appear to be a direct correlation between the expansion of TAP between March 
2008 and April 2009 and the decline in actual revenues and revenue per rider. While increased 
fare evasion is a potential cause of some of the decline, there are additional significant changes in 
employment and the price of gasoline during this same period, which also likely impact ridership 
and fare selection. 

Recommendations 

The reduction in revenues during the last two quarters in Fiscal Year 2009 warrants additional 
follow-up by LACMTA. The TAP/UFS application contains a significant amount of information 
related to usage. A process for obtaining and analyzing this information to evaluate trends in 
revenue and changing use of fare media in relation to key economic indicators should be 
implemented. Until more detailed information is available, analysis of actual fare evasion based 
on site studies may best assist in determining the relative causes for declines in revenue. 
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Internal Controls 

Review Objectives 

8.	 Assess, at a high level, whether TAP program controls are designed for LACMTA to 
appropriately collect fares from riders of the system. 

Findings 

The internal controls necessary to manage the various TAPIUFS processes affecting revenue are 
not documented and therefore cannot be assessed. Control processes related to clearing, 
settlement and distribution, which are critical to acceptance of the system by Municipal 
Operators, are still in the design stage. Processes that are in place are shared processes across 
internal staff, operators, contractors and systems. These control processes have not been tested. 
All of the Municipal Operators we interviewed expressed a desire for further testing of the system 
and over 50% of LACMTA internal stakeholders interviewed expressed concerns about the 
extensiveness or independence of system testing. 

Recommendations 

Develop documentation of and test key fare collection controls to increase stakeholder confidence 
that the fare collection system is operating effectively. Establish reoccurring program reviews 
with prioritized scope and focus. 

Summary 
Across LACMTA and its stakeholders, we found a near unanimous belief that the vision for a 
common, regional transit fare system that would allow riders to travel across the Los Angeles 
area is important to LACMTA's service mission. The program has been in development for a 
decade. Completing development and implementing a smooth and cost-effective transition to 
long-term operations is the task in front of LACMTA. The recommendations in this review focus 
on these completion activities. A defined plan to complete the program with achievable results, 
measurable success criteria and improved processes should assist LACMTA to reach a successful 
completion within a defined timeframe and budget. 

4
 



2.0 OBJECTIVES AND SCOPE OF THE REVIEW 
KPMG LLP (KPMG) was retained by Management Audit Services of the Los Angeles County 
Metropolitan Transportation Authority (LACMTA) in July 2009 to conduct a high level review of 
the Transit Access Pass and Universal Fare System (TAP/UFS) program. Initiated in 1997, the 
TAPIUFS program is a set of projects that, when taken together, are intended to create a regional 
smart card transit fare system for use by LACMTA and regional municipal partners. 

The objectives of this review were directed by the Board of Directors of the LACMTA and 
included the eight specific objectives below: 

1.	 Review the overall program and the schedule to complete and assess whether current 
processes and staffing appear sufficient to support the schedule to complete. 

2.	 Review the overall program and the approved capital budget, based on historical costs and 
LACMTA's estimate to complete, and whether fare revenues are meeting budget 
expectations. 

3.	 Review with LACMTA the program's schedule for integration with the Municipal Operators, 
LTSS and Metrolink's fare box system. 

4.	 Review the program implementation to date and plans to complete and identify any high level 
gaps from the full range of planned functionality as originally planned. 

5.	 Compare the business case assumptions that were used to approve the UFS and TAP capital 
projects (the system) with the planned outcomes based on the contracts and functionality the 
UFS/TAP system is providing today. 

6.	 Review LACMTA's analysis of the collection of revenues under TAP program as compared 
to revenue plans (currently, it appears that revenue per passenger is dropping). 

7.	 Review with LACMTA possible cause(s) of reductions in fare revenue since TAP was 
implemented. 

8.	 Assess, at a high level, whether TAP program controls are designed for LACMTA to 
appropriately collect fares from riders of the system. 

The eight objectives were organized for review and reporting into four areas: 

•	 TAPIUFS Program and Project Management - encompassing objectives 1,2 and 3. 

•	 Functionality and Delivery of Business Objectives - encompassing objectives 4 and 5. 

•	 Collection of Revenues - encompassing objectives 6 and 7. 

•	 Internal Controls - encompassing objective 8. 

Data gathering and analysis was performed from July 8, 2009 to August 7, 2009. KPMG 
performed over 40 internal management and stakeholder interviews, held extensive discussions 
with the internal program management team and reviewed requested data. In several areas, 
requested information was not available or conflicting information was identified. We 
understand that TAPIUFS is a very large program and extensive documentation has built up over 
many years. A data request was made early in the review project and followed up with detailed 
interviews related to available information. Where requested information could not be provided 
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by the end of fieldwork, we have concluded for this report that it does not exist or is not in active 
use by LACMTA. 

Our work was a review performed under the CPA Audit Pool Bench (State Funded Audits) 
Contract No. PS02S25101507. We reported to the Chief Auditor of Management Audit Services 
for LACMTA. KPMG's services are not intended to be an audit, examination, attestation, special 
report or agreed-upon procedures engagement as those services are defined in American Institute 
of Certified Public Accountants (AICPA) literature applicable to such engagements conducted by 
independent auditors. Accordingly, these services did not result in the issuance of a written 
communication to third parties by KPMG directly reporting on financial data or internal control 
or expressing a conclusion or any other form of assurance. This report was prepared for the 
internal use of LACMTA to support their analysis of the TAP/UFS program and should not be 
used for any other purpose or by any other party. 

We understand that performing a review of this nature in a short period of time requires a 
significant investment of time and effort by staff and management. We appreciate the effort to 
support this review by LACMTA management and staff. 
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3.0 OVERVIEW OF THE TAP/UFS PROGRAM 

Business Objectives 
In late 1998, the LACMTA Board of Directors approved a capital project totaling $78.5M for the 
implementation of UFS. UFS, as defined in Board reports from October 1998, is " ... a set of 
procurement requirements, fare collection equipment specifications and fare media requirements 
for cash and electronic fare collection to enable seamless, coordinated, intermodal and 
interagency transit travel in Los Angeles County." The Board reports and staff recommendations 
were supported by studies prepared by external consultants during 1997 and 1998 related to 
options and objectives for UFS (initially called The Standard Regional Revenue Processing 
System (SRRPS) in early reports). These reports identify the following business objectives and 
planned benefits: 

•	 Increased cost effectiveness and functionality. 

•	 Enable flexibility in fare pricing, enabling an increased share of prepaid fare media. 

•	 Maximize fare revenues collected while adhering to Consent Decree. 

•	 Enable region-wide seamless fare collection - across operators, modes and fare structures. 

•	 Increase the reliability of the fare system. 

•	 Improve data collection and efficiency. 

•	 Improve passenger convenience in fare payment. 

•	 Address shortcomings of the MetroCard system while continuing to support its use. 

It is unclear from our review of Board reports whether LACMTA formally adopted this set of 
business objectives for UFS. However, the business objectives above were part of the 
presentation to leadership at that time and appear in general form throughout UFS reports and 
descriptions. 

TAP/UFS Projects and Contracts 
The October 1998 report to the Board included the results of the external studies authorized in 
1997 and presented options and a recommendation for creating what has become the UFS. A 
series of funding actions for internal costs, regional partner support and external contracts 
followed, which formed much of the structure that has supported execution to date. 

•	 November 1998: the Board authorized LACMTA to expand its programmed funding to 
replace LACMTA's fare boxes from $37M to $78.5M. Additionally, the Board approved 
$17.5M for the Municipal Operators for incremental costs related to UFS. The Board also 
approved $14M for improvement in bus technology to improve connectivity and reliability 
across the County. 

•	 April 2001: Booz, Allen and Hamilton was issued a contract in the amount of $4.5M to 
provide consultant services for program implementation of the universal fare system project 
for a period of three and one-half years. 

•	 February 2002: LACMTA awarded the UFS contract to Cubic Transportation Systems 
(Cubic) including $78.5M in capital costs. 
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•	 March 2004: LACMTA approved a contract modification increasing the value of the Booz, 
Allen and Hamilton's contract by $3M to provide technical design, program development and 
implementation oversight of the regional UFS program. 

•	 April 2004: LACMTA approved a contract modification increasing the value of Cubic's 
contract by $4.3 for the acquisition of equipment and maintenance for the Orange Line. 

•	 February 2005: LACMTA approved a $5.3M contract modification to the base Cubic contract 
to provide a Regional Central Data Collection System. This contract modification also 
extended the projected timeline by one year. 

•	 July 2005: LACMTA approved a contract modification for Cubic in the amount of $3.8M to 
purchase fare collection equipment for the Metro Gold Line Eastside Extension. 

•	 October 2005: the Cubic contract was modified to extend the period of performance by an 
additional year. 

•	 February 2006: LACMTA awarded a contract to ACS Solutions in the amount of $9.2M for 
the design and development of TransiTrack, a Customer Relationship Management system to 
be used by the TAP Customer Service Center, and the distribution of funds from the settled 
positions from the Cubic NextFare system. There was an additional amount approved that is 
not to exceed $50.8M for the operation and maintenance of the Customer Service Center and 
the hosting of the Regional Central Computer system. The term of the operations and 
maintenance contract is a five-year base contract and two additional options for up to four 
years. 

•	 February 2007: LACMTA approved two contract modifications of the Cubic contract. Metro 
awarded $5.2M to Cubic to purchase fare collection equipment for the Expo Line, and an 
additional $2.5M to provide additional quantities of equipment and services to support 
contracted bus operators services. 

•	 March 2008: LACMTA awarded an additional $lOM to Cubic for construction related to 
gates. This was a limited notice to proceed award that was finalized in September 2008. 

•	 March 2008: LACMTA awarded an internal contract to provide security cameras and 
equipment for incident observation in the amount of $6.6M. 

•	 December 2008: The agreement was signed with Cubic for leasing and maintenance of gate 
equipment at $5.8M per year for 10 years. 

These contracts and other capital costs have been funded through the capital projects budget of 
LACMTA. Based on changes to the service needs and development and support requirements 
over the past 10 years, a series of actions were taken by LACMTA to increase the funding for the 
program. The total capital costs for the TAPIUFS program have grown from the $78.5M 
approved in 1998 to $154M in 2009. 

Current Status Summary 
The TAP/UFS program is made up of a large number of large and small projects each with a 
number of tasks in different stages of completion. At a high level, the general status of the largest 
components is as follows: 

•	 Fare box equipment is installed and operational for LACMTA and seven municipal operators. 

•	 TAP cards are in use for LACMTA and six Municipal Operators. 
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• Systems supporting fare media sales are in operation. 

Major projects remain to be completed: 

•	 The development, testing and implementation of the automated clearing, settlement and 
distribution process including development and implementation of operating policies and 
procedures remain to be completed. This automated process will distribute actual fare 
revenues across LACMTA, Municipal Operators and other regional partners based on 
TAP/UFS system usage. Specifications have been developed but are not yet approved. 

•	 Fareboxes that support TAPIUFS must be implemented by the remaining Municipal 
Operators. 

•	 The construction, integration and implementation of gates in transit stations and supporting 
systems changes remain to be completed. 

The remaining projects are significant and complex and involve multiple internal and/or external 
stakeholders. Management's current published date for completion of these remaining projects 
(excluding gates) is July 2010. 

9 



4.0 TAP/UFS PROGRAM AND PROJECT MANAGEMENT
 

The TAP/UFS program is comprised of several related projects delivered by internal staff and
 
external contractors and managed by a single LACMTA program office.
 

The three review objectives addressed in the review of program and project management are:
 

Ref# I Review Objective 

1 Review the overall program and the schedule to complete and assess whether 
current processes and staffing appear sufficient to support the schedule to 
complete. 

2 Review the overall program and the approved capital budget, based on historical 
costs and LACMTA's estimate to complete. 

Review with LACMTA the program's schedule for integration with the Municipal 
Operators, LTSS and Metrolink's fare box system. 

3 

Objective 1 - Review the overall program and the schedule to complete and assess whether
 
current processes and staffing appear sufficient to support the schedule to complete.
 

Analysis and Findings - Objective 1
 
Our analysis for this objective included three components:
 

•	 Review the historical and current organization and staffing of the program office based on 
interviews with project team members and LACMTA management. 

•	 Review the current program and project management processes used by LACMTA to oversee 
projects, contracts and vendors and compare them to industry standards. 

•	 Review the current schedule to complete and supporting project plans for completeness and 
consistency. 

Each of these components is discussed in tum, with its relevant findings, below. 

Organization and Staffing 
Since its inception, the TAPIUFS program management office has been assigned to three separate 
departments within the organization (Table 1). 
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Table 1: TAP/UFS Program Office Changes 1999 to 2008 

Year(s) I Department to I Staffing Full-Time Equivalent(FTE) 
\\ hich assigned 

1998 - 2001 Planning LACMTA staff permanently assigned - 1 

2002 - 2008 Operations LACMTA staff permanently assigned - 1 

2007 New Business 
Development 

LACMTA staff permanently assigned - 1 

2008 - 2009 New Business 
Development 

LACMTA staff permanently assigned - 8 

Source: LACMTA 

The program has been supported by various Steering Committee structures at different points in 
its development. 

The program has also been budgeted and staffed internally under two different approaches. From 
1998 to 2007, TAPfUFS was in the development stage and internal resources were assigned to 
activities from other organizations using a matrix management strategy. In 2008, portions of 
TAPfUFS were implemented and seven additional full-time positions were created to support 
operations. Program development (capital) activities continue to be supported by internal 
personnel in other organizations. Systems engineering, design review, testing and related 
services are currently provided by contractors with oversight by the program manager (Deputy 
Executive Officer for UFS/TAP Operations). LACMTA Information Technology Services (ITS) 
does not appear to be involved in the systems development or systems operations of TAPfUFS. 
The current organizational structure of the program office is shown in the figure below: 

Figure 1: TAP/UFS Program Management Office Organization Chart 
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Systems Project Systems Project 
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Source: LACMTA 

From a functional viewpoint, the current TAPfUFS program office is providing services related to 
the following: 

• Project management. 

• Contract management and administration. 

11
 



•	 Regional TAP policy development. 

•	 Technology development oversight. 

•	 Technology testing and acceptance. 

•	 Technology support services. 

•	 Gating projects. 

•	 Systems operations. 

•	 Regional TAP customer service. 

•	 Third-party vendor conversions. 

•	 Information security. 

•	 Revenue collection oversight and clearance processes. 

The program manager is a Deputy Executive Officer. The program manager oversees capital 
development activities with support from contractors and additional staff from other 
organizations. The assignment of a single internal program manager to oversee capital 
development activities for a program of this size indicates that much of the analysis and oversight 
activity is performed by contractors. The seven project managers assigned in the program office 
are budgeted to support operations. 

Additionally, technology projects have an extensive need for involvement from those responsible 
for operations and support. During our interviews, a frequently stated concern was the lack of 
development and communication of an operating plan for support of TAPIUFS including the 
responsibilities and training of operations support personnel, stakeholders and other users, the 
long-term roles for contractors and the program office and the expected annual operating costs. 
The availability of such a plan is important to the identification of the responsibilities and costs 
for management and operations of TAP/UFS. This plan would also allow key team members 
from operating organizations to be identified to support testing, training and deployment activities 
that will help promote knowledge transfer outside of the program management team and 
contractors. 

Program and Project Management Processes 
The processes used to manage the program were reviewed against industry standards to determine 
if they indicated a level of completeness and consistency that would support effective execution 
of projects on the current schedules. While the utilization of strong management processes does 
not guarantee success, they have been shown by standards organizations to promote project 
success and reduce the likelihood of schedule and budget overruns. 

We obtained recommended standards from the following industry organizations for specific 
processes related to program and project management: 

•	 The Software Engineering Institute (SEI) Software Acquisition Capability Maturity Model 
(CMM). 

•	 The Project Management Institute (PMI) Project Management Book of Knowledge 
(PMBoK). 

•	 State of California Department of Finance Information Technology Project Oversight 
Framework. 
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•	 The SEI Capability Maturity Model for Systems Engineering/Software 
Engineering/Integrated Product and Process Development. 

•	 Institute of Electrical and Electronic Engineers Standard 1058 and 12207. 

Standards for key processes were developed and adopted for use in large systems projects by the 
Federal government in the mid 1990's. The State of California adopted systems development 
standards beginning in the year 2000. These standards are currently used as the basis for 
independent quality assurance evaluations in both the government and commercial sectors. 

The TAPIUFS program is very complex, involves a wide range of external stakeholders and has 
undergone significant change and approved service expansion over 10 plus years. Based on 
discussions with the program manager, current program management processes and planning 
tools were founded on LACMTA standards. Given the complexity of this program, we evaluated 
whether the standard processes used by LACMTA appear sufficient to support the completion of 
the program on its current schedule. 

Based on discussions with the LACMTA, these industry standards have not been adopted for 
management of systems projects by LACMTA. Given the complexity of TAPIUFS, the 
implementation of key processes for the remainder of the program will strengthen management's 
ability to manage the schedule, budget, risks, issues and communications related to the program. 

To determine which processes are in place and which should be considered for implementation, 
we developed an assessment guide of the key management processes identified by industry 
recognized organizations. We then interviewed the LACMTA program manager to complete the 
assessment. We limited the assessment to 15 categories containing 40 individual questions 
focusing on overall program and project management. The questions were structured to 
determine whether a particular detailed process or type of documentation is in use by the 
organization and is designed to be answered either yes or no. Of the 40 questions that were 
assessed with the program manager, 8 questions (20%) were identified as yes and 32 questions 
(80%) were identified as no. 

The results are summarized below and the full assessment is contained in Appendix A. 

Table 2: Summary of TAP/UFS Program Management Process Review 

Stakeholder Commitment 2 4 

Sponsorship 4 

Management Oversight 5 

Project Progress Measurement 6 

Management Communications 5 

Project Charter 

Project Management Plan 

Project Reporting 

Resource and Schedule Planning 3 
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Issue Management 2 

Risk Management 

Change Management 

Communications Planning 

Requirements Management 

Deployment Planning 

Total 8 32 

Source: LACMTA 

Based on the findings above, only a limited subset of standard systems program and project 
management processes are in place for the TAPIUFS program. Several of the processes that are 
not in use relate to issues identified in interviews with management and stakeholders: 

•	 There is a lack of documented agreement on the program's business objectives and success 
criteria. This information would be defined in a Program Charter. 

•	 A range of issues were identified during interviews including fare evasion, internal control 
concerns, and lack of operations cutover planning. The Issue Management process would 
provide a single source for documenting and tracking resolution of issues. 

•	 Regional stakeholders do not yet support the systems being implemented. Communications 
and Change Management processes are key enablers to solution acceptance by users. 

Project Plan and Schedule 
The current schedule to complete shows the following major milestones: 

•	 Completion and acceptance of fare distribution and settlement process - February 2010. 

•	 Implementation remaining Municipal Operators - July 2010. 

•	 Completion of gate installation and systems changes - February 2011. 

During the course of our review, the schedule was updated to incorporate a six month extension 
in the implementation of the distribution and settlement process and an eight month extension in 
implementation of the remaining Municipal Operators. Based on interviews related to the status 
of the fare clearing, distribution and settlement process and discussions with Municipal 
Operators, the schedule above is a current estimate. The fare distribution and settlement process 
currently does not have approved specifications, and there is an extensive acceptance testing 
process that must be performed. Municipal Operators stated their interest in understanding the 
distribution and settlement process prior to moving forward with implementation. 

An integrated project plan supporting the schedule that defines the tasks that must be completed, 
the duration of each task, the dependencies between tasks and resource required to complete these 
activities is not available. The lack of this important program management tool is of particular 
concern when trying to evaluate whether the estimated schedule end date will be met. 
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The earliest schedule estimates we identified were provided to the Operations Committee of the 
Board in July 1999. Since that date, a series of procurement decisions, Board actions, system 
expansions and other activities have extended the schedule to complete significantly. As shown 
on Table 3, the initial UFS project completion date was in 2001. 

Table 3: Comparison of Original to Actual Completion Dates 

I 

Original Planned I Act.aIIE,.. 

I 

Task Name Completion Increase (decrease) 
Completion Datc 

Date 

Procure UFS equipment May 2001 

December 2001 

July 2001 

July 2001 

March 2002 10 months 

4 years and 4 months 

8 years and 8 months 
to date 

6 years and 7 months 
(TAP daily and 
weekly cards) 

Procure clearinghouse services April 2006 

Implement UFS including 
clearinghouse 

February 
2010 

Begin use of TAP cards February 
2008 

Source: LACMTA 

Establishing and meeting schedules is one of the most apparent program management challenges 
facing the program. While portions of the financial risk of schedule slippage have been borne by 
contractors, it should not be expected that they will or can continue to bear the cost for continued 
schedule changes. There remain several very complex projects to complete including the 
settlement and distribution application, implementation of remaining Municipal Operators, and 
gating installation and integration. The use of an integrated program plan, which illustrates 
activities of each project and their dependencies, schedules and resource needs, will improve 
LACMTA's ability to meet projected completion dates. 

Observations and Recommendations - Objective 1 
The internal staffing of the program management office does not appear sufficient to manage a 
program of this magnitude. The assignment of a single internal manager to oversee capital 
activities for a program of this size indicates that much of the analysis and oversight activity is 
performed by contractors. Additional staff support is also required from operating organizations 
to assist with testing, training, operations planning and other key knowledge transfer activities 
required to support the transition to operations. 

Current program management processes and planning tools were founded on LACMTA 
standards. When compared to industry standards, these management processes and planning 
tools have gaps and should be strengthened. Given the complexity of this program, the standard 
processes used by LACMTA do not appear sufficient to support the completion of the program 
on its current schedule including a well planned transition of TAP/UFS into operations. 

We have the following recommendations: 

•	 LACMTA should immediately convene a planning process to review, document and adopt 
guiding principles, clear and achievable objectives and measurable success criteria for the 
program and publish a formal Program Charter document. Once adopted, these guiding 
principles, objectives and success criteria should form the basis for management decisions 
related to staffing, budgets, contracts and other operating decisions. 
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•	 An integrated program management plan identifying all remaining projects, tasks required to 
meet objectives, task dependencies, resource needs and schedules should be developed for 
completing the program. This Program Plan should form the basis for program management 
staffing and budget planning. The plan should be a multiyear plan founded on reaching the 
success criteria identified above. 

•	 The program management team should be assigned to projects and tasks identified in the 
program plan based on the experience and expertise of each team member. The program 
manager should continue to report to an executive that is a direct report to the CEO. The 
executive leadership team should clearly and consistently demonstrate support for completing 
the program and the continuous measurement of progress against defined business objectives. 

•	 A detailed operating strategy and cutover plan should be prepared for the support of 
TAPIUFS. This should document the responsibilities and training of operations support 
personnel, stakeholders and other users, the long-term roles for contractors and the program 
office, the expected annual staffing requirements and operating costs. Based on this plan, key 
team members from operating organizations should be identified to support testing, training 
and deployment activities to enhance knowledge transfer outside ofthe program management 
team and contractors. 

•	 The program and project management tools should be enhanced to include standard 
approaches and artifacts common to projects of this size and duration. Experience with 
PMBoK and other project management disciplines should be incorporated into the team. 

We believe these changes will greatly assist LACMTA in defining a realistic plan with achievable 
results that can be measured and managing to a successful completion within a defined timeframe 
and budget. 

Objective 2 - Review the overall program and the approved capital budget, based on 
historical costs and LACMTA's estimate to complete. 

Analysis and Findings - Objective 2 
As part of this review, we reviewed contract documentation provided by the Contracting Officer 
for the TAPIUFS procurements. TAP/UFS program staff provided information on the approved 
contract amounts, amounts expended to date and remaining balances for each contract. 

We also requested an Estimate to Complete (ETC) for the program or its components. An ETC is 
a regular assessment of the amount of work remaining and the cost of the remaining work. It is 
compared against budgets as one measure of the likelihood of meeting budget and schedule 
estimates. Based upon discussions with the TAP/UFS project manager, there is no ETC 
developed for the overall program or for individual projects or contracts. 

In place of an ETC, the project team reports contract budgets based on their nature as fixed price 
contracts. As risk of completion is transferred to the contractor in a fixed price contract, this 
approach is warranted when there are no other tasks required in the program that are outside the 
scope of the contracts. However, in the case of the TAP/UFS program, there are extensive 
internal activities to be conducted and it is unclear that all future costs required to complete the 
program have been estimated. Using remaining contract balances as the proxy for funding 
required to complete the program does not appear to capture the full population of costs for the 
program. 

The current TAPIUFS capital budget for contracts is presented in Table 4. 
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Table 4: TAP/UFS Capital Budget and Costs Summary 

Cubic I Orig 

3 

25 

28 

40 

44 

50 

ACS I Orig 

Booz, Allen Orig 
and Hamilton 

Base 

Orange Line 
Equipment 

I Regional 
Central 
Computer 
Center 

I Eastside 
Extension 

I UFS 
Equipment for 
Expo Line 

I Contract 
Operators 
Farebox 

Civil - Gates 

ACS Regional 

Metro Base 

Metro Base ­
Additions 

TAP Regional 

3/12/2002 

4/13/2004 

2/25/2005 

7/25/2005 

2/16/2007 

2/12/2007 

4/7/2006 

4/9/2001 

12/31/20 

Closed Fall 
2004 

12/31/111 

12/31/09 

TBD 

Closed 
I 

12/31/10 

4/7/2012 

12/31/2009 

17 

$78,505,307 

$4,375,202 

$6,100,000 I 

$3,808,722 

$5,200,000 

$2,499,916 

$10,000,000 

$9,203,382 

$4,499,557 

$78,505,307 

$4,375,202 

$5,348,335 I 

$3,808,722 

$5,297,466 

$2,499,916 

$10,000,000 

$9,203,382 

$4,499,557 

$74,448,847 I $4,056,460 

$4,375,202 I $0 

$4,313,903 r--s;1,034,432 

$2,960,722 I 

$3,538,635 I 

$2,499,916 I 

$0 

$7,222,225 

$4,499,557 

$1,529,235 

$2,996,276 

$848,000 

$1,758,831 

$0 

$10,000,000 

$1,981,157 

$0 

$0 

$182 

Various 12/31/2009 $1,529,235 $1,529,235 

4/21/2004 12/31/2009 $2,996,458 $2,996,458 



Metro Gating 5/28/2008 12/3112009 $1,999,059 $1,999,059 $1,737,082 $261,977 

Metrolink (to 6/24/2009 1113012010 $500,000 $0 $0 $0 
reimburse) 

TAPLTSS 12/3112009 $1,000,000 $0 $0 $0 

LACMTA - 12/3112011 $6,600,000 $6,600,000 $0 $6,600,000I Civil 
Construction Cameras/I 

Station Plats 

LACMTA $11,995,354 $10,609,451 $10,389,240 $220,211I I 
Program Staff 

Other costs $3,149,385 $3,149,385 $920,731 $2,228,654 

$153,961,577 $150,421,475 $121,431,571 $28,989,904TOTAL 

Source: LACMTA 
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The original capital amount approved in 1998 was $78.5M. Over time, a series of procurement 
decisions, Board actions, system expansions and other activities have increased the capital budget 
to nearly $154M. Table 4 shows that approximately $121M, or 79%, of this capital budget has 
been expended. As part of the review, we requested a list of tasks and deliverables that were still 
open for each contract or contract modification. This information was not available. 

The TAPIUFS program team has focused on managing the Firm Fixed Price (FFP) contracts 
within their budgets. The use of FFP contracts reduces, but does not eliminate, financial risk to 
LACMTA. Given the extensive schedule slippage in the program, contractors are likely to have 
expended costs in excess of their initial budget plans. It should not be expected that contractors 
will or can continue to bear all costs for schedule change and budget contingency planning should 
consider this risk. There is contingency funding in the capital projects budget to provide a 
cushion in the event of increased costs. The contingency funding totals $7.5M, which is 
approximately 5% of the overall contracts value ($5M on UFS (CP 200225), $1 M on Regional 
Computer Center, and $1.5M on Gating (CP2l 0094)). 

Observations and Recommendations - Objective 2 
In our review of the approved capital budget, historical costs and LACMTA's estimate to 
complete, we found that much of program cost estimation is based on contract value. There has 
not been an analysis of the total potential cost to complete the program. Based on a series of 
business decisions and system expansions, total capital costs have grown over time from $78.5M 
to nearly $154.0M and program delivery timeframes have extended significantly. Reporting of 
current contract costs as the primary basis for estimating the costs to complete is likely 
underestimating the full costs to complete the program. 

We have the following recommendations: 

•	 Based on the development of the Program Charter and full program plan described in the 
earlier section, perform a full assessment of tasks, contracts and deliverables, schedules and 
costs and develop and maintain an estimation to complete process including contingencies. 
Report ETC's and budgets in regular management reports to leadership. 

Objective 3 - Review with LACMTA the program's schedule for integration with the 
Municipal Operators, LTSS and Metrolink's fare box system. 

Analysis and Findings - Objective 3 
As part of this objective, we conducted interviews with several Municipal Operators, met with the 
TAPIUFS staff to discuss their approach for assisting the Municipal Operators and reviewed the 
Municipal Operators' implementation schedule along with the plan for testing the regional 
settling, clearing and distribution function. 

The Municipal Operators initially documented their support for TAP/UFS in a letter to the Board 
in 2001. This statement of support included the following conditions: 

•	 Allow the cash paying customer the ability to transfer to another system without having to 
pay another full fare. 

•	 Provide funding to upgrade the Municipal Operators fare collection systems. 

•	 Allow integration with the Municipal Operators fare collection systems. 

•	 Provide for the development of a Smart Card Clearinghouse Procedures with the Municipal 
Operators prior to the installation of new equipment on buses. 
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At the inception of the project, 12 Municipal Operators had agreed in principle to implement 
TAP/UFS. Two of the operators, Long Beach Transit and Torrance, have since decided not to 
implement TAP. 

Six Municipal Operators have installed fare boxes and are currently using TAP cards. Activities 
to be completed include the implementation of fare boxes by the remaining Municipal Operators 
and the development and implementation of the automated clearing, settlement and distribution 
process for distributing actual fare revenues across LACMTA, Municipal Operators and other 
regional partners. 

The principal stated concern of Municipal Operators at this point is the accuracy of the fare 
revenue distribution. With limited budget reserves, changes in fare box recovery have a 
significant financial impact on these operators. Confidence in the clearing, settlement and 
distribution process is critical. This function will reside in the Regional Central Computer which 
will be operated under contract. The functionality has not been tested to date and there is no firm 
date established for the testing as the systems design specification is still under review by 
LACMTA. Municipal Operators we interviewed stated that confirmation of the accuracy of this 
clearing, settlement and distribution function is one important condition to moving forward with 
the full implementation of TAP/UFS. 

Figure 2 shows current schedule for the TAP/UFS program. 
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Figure 2: Regional TAP Deployment Schedule 
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The schedule for implementation of Municipal Operators was recently updated moving the 
anticipated completion dates to 2010. Based on our interview discussions related to completion 
of the clearing, settlement and distribution process, and the lack of defined work plans with 
targeted dates agreed to by all parties, the current schedule has significant potential for additional 
delay. 

Observations and Recommendations - Objective 3 
Our review of the program's schedule for integration with the Municipal Operators, LTSS and 
Metrolink's fare box system illustrates that the current schedule has moved considerably over 
time and has potential to slip further. The leading issue is completion of the clearing, settlement 
and distribution process and the ability to convince Municipal Operators of the accuracy of this 
process. There is no firm date for the final acceptance testing of this process. Design 
specifications have not been approved by LACMTA indicating that substantial development and 
internal testing remains to be completed before acceptance testing can commence. 

We have the following recommendations: 

•	 Review and confirm the schedule for completing development and testing of the clearing, 
settlement and distribution process and develop a plan and schedule for participation of the 
Municipal Operators in acceptance testing. 

•	 Confirm in writing the individual implementation plan for each Municipal Operator or other 
regional partner including identification of issues and an action plan for addressing them. 
Obtain and document executive leadership agreement for these plans. Publish the plans and 
the key criteria for success and track against these plans. 

•	 Once the implementation of TAP/UFS is complete, initiate an annual, independent review of 
the clearing, settlement and distribution process. 

Individually engaging each Municipal Operator in the testing of the systems processes that will 
affect them and the confirmation in writing of individual, agreed to implementation plans that 
include tracking and resolution of common and individual issues should assist LACMTA in 
identifying and meeting a realistic schedule for implementation of the remaining Municipal 
Operators. 
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5.0	 FUNCTIONALITY AND DELIVERY OF BUSINESS 
OBJECTIVES 

This analysis includes the following two objectives. Since the objectives are very closely related, 
we have combined them in our analysis. 

Ref# I Objective 

4
 

5
 

Review the program implementation to date and plans to complete and identify 
any high level gaps from the full range of planned functionality as originally 
planned. 

Compare the business case assumptions that were used to approve the UFS and 
TAP capital projects (the system) with the planned outcomes based on the 
contracts and functionality the UFS/TAP system is providing today. 

Analysis and Findings - Objectives 4 and 5 
The TAPIUFS program is more than a decade old. The discussion below identifies some of the 
early studies and Board actions that identify the initial functions, objectives and expectations of 
TAPIUFS. 

In May 1997, the LACMTA Board approved a contract for Booz, Allen and Hamilton to develop 
performance specifications for the LACMTA SRRPS, the forerunner of TAPIUFS. This Board 
package refers to the following elements of SRRPS and noted that the Board has approved these 
elements in December 1996. These include: 

•	 A compatible system of hardware and fare media. 

•	 An integrated operator console to control driver log-on, all cash and electronic fare 
transactions and optional operator-controlled features. 

•	 An integrated software system and regional financial clearinghouse to collect date from cash 
and electronic transactions of all participating operators, reconcile interagency transactions 
and produce integrated financial reports at the end of each service day. 

•	 Convenient off-bus value restoration systems for each electronic fare medium accepted to 
allow high value, credit card and debit card transfer to stored value fare cards. 

•	 The ability to electronically issue and accept MetroCard transfers on the bus. 

•	 An ergonomic design that replaces current fare boxes. 

•	 A life-cycle capital and operating cost that does not adversely affect operator 
cost-effectiveness. 

•	 A system that is able to be procured, operated and maintained using traditional and 
nontraditional financing. 

•	 An optional on-bus MetroCard sales system. 

In November 1998, the Regional Transit Alternatives Report, was presented to the Board to 
support a recommended capital budget for UFS of $78.5M with an additional $17.5M for the 
Municipal Operators and Metrolink to upgrade equipment to be compatible with UFS. The report 
focused on the various alternatives for meeting the elements listed above. Although not explicitly 
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called a business case, the 1998 report contains many of the elements of a business case including 
an analysis of the cost of alternatives. 

A list of business objectives were documented in the report. These objectives include: 

•	 Increased cost effectiveness and functionality. 

•	 Enable flexibility in fare pricing, enabling an increased share of prepaid fare media. 

•	 Maximize fare revenues collected while adhering to Consent Decree. 

•	 Enable region-wide seamless fare collection - across operators, modes and fare structures. 

•	 Increase the reliability of the fare system. 

•	 Improve data collection and efficiency. 

•	 Improve passenger convenience in fare payment. 

•	 Address shortcomings of the MetroCard system while continuing to support its use. 

Board materials supporting the recommendations noted that: 

•	 UFS could be expected to generate significant new revenues for MTA ($14M over the 15 
year life cycle of UPS, which would help offset LACMTA's share of the regional clearing 
house operating costs). 

•	 Replacement of the current cash-only bus and rail fare collection equipment would cost 
$30M, which was programmed in the LACMTA capital program for the years 2001 to 2004. 
An additional $35M in capital funds would be required to add UFS electronic fare collection 
systems on LACMTA bus and rail fleets. 

In July 1999, the Operations Committee received the bi-monthly status report on the UPS project 
that contained a project schedule that reflected an estimated July 2001 completion date for the 
implementation of UPS. 

In April 2000, the Operations Committee recommended approval of the design specifications. In 
the recommendation to the Board, the Committee noted that UPS will include: 

•	 The MetroCard magnetic stripe debit card. 

•	 A smart card. 

•	 Bus fareboxes. 

•	 Ticket vending machines. 

•	 Card validators for rail stations. 

•	 Point of sale devices to add value to the cards. 

•	 A computer network to integrate the entire system and to provide consolidated reporting and 
interface to the regional clearing house network. 

These early actions are the clearest documentation identified for the original scope and 
expectations for UPS. 

Since that time, two significant changes to the high level functionality of the system have 
occurred. In August 2001, a recommendation was approved by the Board to remove the 
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requirement for both smart card and magnetic stripe cards. In 2008, a substantial change was 
approved to add a system of gates to transit centers. 

Based on interviews with the project team, we have summarized the business objectives and 
initial functions from these early reports and compared them to features in the current system 
design. 

Table 5: Business Objectives and Functionality Assessment 

Planned Functionalit) IFeatures 

High level functional elements - 1996 

A compatible system of hardware and fare media. 

An integrated operator console to control driver log-on, all cash 
and electronic fare transactions and optional operator-controlled 
features. 

An integrated software system and regional financial clearing 
house to collect date from cash and electronic transactions of all 
participating operators, reconcile interagency transactions and 
produce integrated financial reports at the end of each service day 

Convenient off-bus value restoration systems for each electronic 
fare medium accepted to allow high value, credit card and debit 
cared transfer to stored value fare cards. 

The ability to electronically issue and accept MetroCard transfers 
on the bus. 

An ergonomic design that replaces current fare boxes. 

A life-cycle capital and operating cost that does not adversely 
affect operator cost-effectiveness. 

A system that is able to be procured, operated and maintained 
using traditional and nontraditional financing. 

An optional on-bus MetroCard sales system. 

Business Objectives - 1998 

Increased cost-effectiveness and functionality. 

Enable flexibility in fare pricing, enabling an increased share of 
prepaid fare media. 

Maximize fare revenues collected while adhering to Consent 
Decree. 

!lnciUded/EXciUded in Current System 
Design 

Included 

Included 

Included but not yet delivered 

Included but not yet delivered 

Excluded in 2001 

Included 

Cannot be determined from data provided. 

Included 

Excluded 

Cost Effectiveness - Cannot be determined 
from the data provided. 

Functionality - Included 

Included 

Cannot be determined from the data provided. 
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Enable region-wide seamless fare collection - across operators, Included but not yet delivered 
modes and fare structures. 

Increase the reliability of the fare system. Included 

Improve data collection and efficiency. Included 

Improve passenger convenience in fare payment. Cannot be determined from the data provided. 

Address shortcomings of the MetroCard system while continuing Excluded 
to support its use. 

General Functionality - 2001 

The MetroCard magnetic stripe debit card. Excluded in 2001 

A smart card. Included 

Bus fareboxes. Included 

Ticket vending machines. Included 

Card validators for rail stations. Included 

Point of sale devices to add value to the cards. Included but not yet implemented 

A computer network to integrate the entire system and to provide Included 
consolidated reporting and interface to the regional clearinghouse 
network. 

Source: LACMTA 

Observations and recommendations - Objectives 4 and 5 
As illustrated in the analysis, a number of the objectives or benefits are not yet realized; however, 
for the most part, the system as originally envisioned is being implemented. There are also 
several important features that are not yet complete. These include: 

• Regional financial clearinghouse for settlement and distribution of revenues. 

• Stored value fare cards. 

• Improved data utilization. 

The key elements that have been removed from the functions that will be implemented are the 
ability to electronically issue and accept MetroCard transfers on the bus and use of the MetroCard 
magnetic stripe debit card. The major addition to the program is the addition of gating to the 
overall program. 
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When reviewing the elements of the initial business case that were available in 1998, most of the 
key features planned for implementation remain in the program. The initial business case 
assumptions related to cost and schedule have changed significantly over time as discussed in 
more detail under Program and Project Management earlier in this report. 

The primary recommendations in this area relate to the assessment and planning of the activities 
necessary to implement the remaining functions. These recommendations are discussed in detail 
under Program and Project Management. 
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6.0 COLLECTION OF REVENUES 

This review of revenues addresses three objectives. 

Ref# I Ob,jective 

2 Review the overall program and the approved capital budget, based on historical 
costs and LACMTA's estimate to complete, and whether fare revenues are 
meeting budget expectations. (emphasis added to reflect the portion of this 
objective discussed in this section of the report; the remainder is discussed in 
section 4.0) 

6 Review LACMTA's analysis of the collection of revenues under TAP program 
as compared to revenue plans (currently, it appears that revenue per passenger is 
dropping). 

7 Review with LACMTA possible cause(s) of reductions in fare 
TAP was implemented. 

revenue since 

Objective 2 - Review whether fare revenues are meeting budget expectations 

Analysis and Findings - Objective 2 (Fare Revenues)
 
The fare revenue budget is developed by the LACMTA Office of Management and Budget
 
annually in the March time frame. The budget is based upon input from the Service Planning
 
Department, which includes information on ridership and upcoming increases in services, along
 
with other factors such as pending fare increases, the economic forecast and historical variables.
 
Based upon this, the Office ofManagement and Budget develops a budget for fare revenues.
 

For the budget to actual analysis, we compared budgets and actual fare revenue collections.
 
Monthly variation was reduced by evaluating budget to actual on an average monthly basis for
 
each quarter over the last three fiscal years. The period of analysis included July 2006 to June
 
2007 (FY07), July 2007 to June 2008 (FY08) and July 2008 to June 2009 (FY09) For each year,
 
Quarter 1 (Q 1) is the period from July through September, Quarter 2 (Q2) is October through
 
December, Quarter 3 (Q3) is January through March and Quarter 4 (Q4) is April through June.
 
This three year period was selected to include data before, during and after the TAP card
 
implementation.
 

Average monthly revenues for the three-year period were $26.2M. The average difference in
 
budget to actuals for three fiscal years was a positive variance of $425,308 or 1.6% (i.e., average
 
actual monthly collections exceed budget by $425,308).
 

We analyzed the magnitude of differences by calculating standard deviations from average values
 
over a three-year period. A standard deviation is a mathematical calculation for how far a
 
measurement varies from the average. Statistically, one standard deviation means that 68.2% of
 
the values are expected to fall within this deviation from the average. We chose one standard
 
deviation as a measure to reflect where a normal or excepted level of variation is occurring.
 

One standard deviation from the average (or expected) difference of $425,308 is plus or minus
 
$1,083,180. One standard deviation is a difference of approximately 4.1 % from the average. Two
 
standard deviations are a difference of 8.2%. Considering the range of significant economic
 
changes affecting riders during this period, including both major changes in gas prices and
 
employment, this analysis focused only on those quarterly differences that exceed one standard
 
deviation or 4.1 %.
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In Table 6 is presented a summary of the budgeted fare revenue and actual fare revenue collected 
for Fiscal Years 2007 through 2009. The budgeted fare revenue data was provided by the Office 
of Management and Budget. The actual fare revenue data is from the CEO Scorecard. 
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Table 6: Comparison of Fare Revenue (Budgeted vs. Actual) 

FY07 Ql $23,440,578 $24,125,175 $684,597 

FY07 Q2 $22,781,977 $24,004,744 $1,222,766 

FY07 Q3 $23,112,763 $22,900,312 ($212,451) 

FY07 Q4 $23,508,348 $24,385,557 $877,209 

FY08 Ql $27,135,113 $28,258,046 $1,122,933 

FY08 Q2 $26,854,983 $27,630,808 $775,825 

FY08 Q3 $25,714,747 $26,362,615 $647,868 

FY08 Q4 $27,467,920 $27,333,326 ($134,595) 

FY09 Ql $27,475,033 $28,949,082 $1,474,049 

FY09 Q2 $26,994,280 $28,727,302 

($1,378,046)FY09 Q3 $26,669,344 $25,291,298 

FY09 Q4 $27,481,342 $25,771,858 ($1,709,483) 

Average Difference = $425,308 

Standard Deviation = $1,083,180 

Average minus 1 std. dev. = ($657,873) 

Average plus 1 std. dev. = $1,508,488 

$1,733,022 "~'f;.lnr: 

Source: LACMTA 
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During Fiscal Years 2007 and 2008, actual fare revenue exceeded budgeted revenue for most 
quarters and overall for the period. 

In the second quarter of Fiscal Year 2009, revenues were much higher than budget. 

In the third and fourth quarters of Fiscal Year 2009, average quarterly actual fare revenue did not 
meet average quarterly budgeted fare revenue. Quarter 3 missed its budget by $IAM or 5.2%. 
Quarter 4 missed budget by $1.7M or 6.2%. These are the largest quarterly variances in the 
analysis and warrant further review. 

In previous fiscal years, Quarter 3 has been lower than Quarter 2; however, 2009 showed a larger 
decline than previous years. Historically, Quarter 4 has shown a rebound that did not occur in 
2009 to the extent it had in the past. 

Observations and Recommendations - Objective 2 (Fare Revenues) 
Actual fare revenues were in line with or exceeded budget expectations in Fiscal Years 2007 and 
2008. For the last two quarters in Fiscal Year 2009, fare revenues were significantly lower than 
budgets. This 2009 trend warrants further detailed investigation. There are a number of potential 
contributors to this trend, which are discussed in more detail in the Analysis and Findings of 
Objectives 6 and 7. This trend should be carefully monitored by LACMTA in future months. 

Objective 6 - Review LACMTA's analysis of the collection of revenues under TAP program 
as compared to revenue plans (currently, it appears that revenue per passenger is 
dropping). 

Analysis and Findings - Objective 6 
The analysis of collections against plans was performed by comparing the change in average 
revenue per passenger transaction over a three-year period. Similar to the analysis above, we 
used the concept of standard deviation to determine outlying values on a monthly basis. 

Actual fare revenue for every month was divided by total system-wide ridership total for every 
month for the period under review (July 2007 through May 2009) to calculate the average 
revenue per rider transaction for each month. This calculation helps isolate revenue changes from 
changes in ridership. 

The following values were calculated: 

• The average of monthly revenue per rider for the period under review was found to be $0.69. 

• The standard deviation for revenue per rider transactions was found to be $0.04. 

The following chart presents the monthly revenue per rider transactions from July 2007 through 
May 2009. The chart also indicates, in vertical lines, the range of values within 1 standard 
deviation value (i.e., plus or minus $0.04). The values charted outside of the vertical lines 
indicate revenue per rider transaction values that are more than $0.04 higher or lower than the 
average $0.69. 
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Overall, fare revenue per transaction in the last half of Fiscal Year 2009 is lower than the same 
months in 2008. This downward trend is consistent with a decline in overall revenues as 
described in the budget to actual comparison above and warrants further review. 

In both November and December of 2007 and 2008, revenue per rider increased as the total 
ridership decreased and actual fare revenue went up. This appears to be an annual occurrence and 
is potentially driven by the recording of the sales of annual passes. Revenue per rider has been 
higher than the average by more than $0.05 in these two months for two consecutive years. Of 
note, annual pass revenues recorded in November and December 2008 (Quarter 2 ofFY 09) were 
more than double the prior year. This likely contributed to Quarter 2 exceeding its budgeted 
collections and the degree of decline in the following two quarters. 

In May/June for 2007, 2008 and 2009, the revenue per rider dropped considerably. We were 
unable to determine why a drop occurred during the same time for three consecutive years. 

Observations and Recommendations 
TAP cards were implemented beginning in 2008. During the period reviewed, there is no 
material difference in the patterns related to revenue per rider that seems caused solely by the 
implementation of TAP. However, the trend of lower revenue per rider transactions in 2009 over 
previous years warrants additional detailed analysis by LACMTA. 
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Objective 7 - Review with LACMTA possible cause(s) of reductions in fare revenue since 
TAP was implemented. 

Analysis and Findings - Objective 7 

The following chart presents the actual fare revenue for the period of May 2007 through May 
2009. To establish a context around the numbers, the chart also includes monthly ridership 
information and data points related to historical events, which may have impacted ridership or 
revenue. 

We based our review of revenues on the following data provided by LACMTA: 

•	 Fare revenue budget from May 2007 through May 2009, as documented in the CEO Balanced 
Scorecard. 

•	 Fare revenues collected from pass sales from May 2007 through May 2009, as documented in 
Fare Revenue Statistics provided by the Accounting Department. 

•	 System-wide boarding statistics from July 2007 through May 2009 as documented In 

Ridership and Revenue 2008 and 2009 report available from OMB. 

We also reviewed data for significant events, which may impact the fare revenue and ridership: 

•	 Gasoline prices from July 2007 through March 2009, as documented in the presentation}, 
available from LACMTA, originally obtained from Automobile Club of Southern California. 

•	 Unemployment Rates from January 1996 through April 2009 as documented in the 
Unemployment Rate 20091527 spreadshed, available from OMB. 

•	 TAP cards usage and operational data from January 2007 through May 2009 available from 
the Metro TAP Operations Center. 

In Figure 4, we present, on a timeline, a comparison of the total ridership and the total actual fare 
revenue for the period May 2007 through May 2009. On the figure, we also included significant 
events such as the price of gasoline, events in TAPfUFS, fare increases and unemployment. 

1 Average price per gallon in LA county - from Conan Cheung and Rosa Sanchez - (MASD)­
originally Automobile Club of Southern California 

2 Historical Data for Unemployment Rate in Los Angeles County - from Steve Jaffe - (OMB) 
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Figure 4: Fare Revenue and Significant Events 

Fare Revenue History and Significant Events 
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Actual fare revenue and ridership from January to May 2009 have shown more fluctuation than 
previous years. While both revenues and ridership are following similar shaped trend lines, there 
are many factors that may be affecting these changes: 

•	 Unemployment in Los Angeles County is now 12%, which is a 100% increase from March 
2008. 

•	 Gas prices have declined nearly 50% since July 2008. 

•	 TAP cards in the system have increased from approximately 100,000 in March 2008 to over 
1M in April 2009 (400,000 are active). 

In general, the first three quarters of Fiscal Year 2008 (July 2007 through March 2008) and much 
of the second two quarters of Fiscal Year 2009 (January to May of 2009) seem to be consistent 
with each other in terms of ridership. The period of April to October 2008 was an exceptional 
period with regards to ridership. One of the variables in 2008 was the price of unleaded regular 
gasoline reaching $4.50 per gallon in Los Angeles County. 

Observations and Recommendations - Objective 7 
There does not appear to be a direct correlation between the expansion of TAP between March 
2008 and April 2009 and the decline in actual revenues and revenue per rider. While increased 
fare evasion is a potential cause of some of the decline, there are additional significant changes in 
employment and the price of gasoline during this same period which also likely impact ridership 
and fare selection. 

The TAP/UFS application contains a significant amount of information related to usage. A 
process for obtaining and analyzing this information to evaluate trends in revenue and changing 
use of fare media in relation to key economic indicators should be implemented. Until more 
detailed information is available, analysis of actual fare evasion based on site studies may best 
assist in determining the relative causes for declines in revenue. 
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7.0 INTERNAL CONTROLS 
This review addresses the following objective: 

8 Assess, at a high level, whether TAP program controls are designed for 
LACMTA to appropriately collect fares from riders of the system. 

Analysis and Findings - Objective 8 
The TAPfUFS system includes processes supporting fare media sales, media usage and 
reconciliation and distribution of revenues. This system includes equipment devices, software 
programs, databases and manual processes and procedures -- all that must work together to 
promote accurate collection and processing of revenue. Portions of this system are operational 
and other portions are still under development. 

Key to the accurate collection and distribution of revenues is an adequate system of internal 
controls surrounding the process. These controls, once documented and tested, providc an 
objective basis for LACMTA and others to have confidence that the system is working as 
designed. Absent periodic testing of controls, a common basis for understanding and confidence 
does not exist in a system. 

Various types of controls are necessary, depending on the status of the system. When a system is 
in development, the focus is those controls that will allow the owner/developer to know that the 
system is being built correctly (i.e., requirements tracing, design review, testing, acceptance 
processes, etc.). Once a system is placed into operations, the focus becomes operating controls 
(i.e., is the system secure, how are changes made, are manual processes performed accurately, 
etc.). 

A high level review of controls was performed to provide initial observations on control areas 
that should be considered as the system is completed. The review included: 

•	 Through interviews, identified the TAP fare collection processes of highest concern to 
management. 

•	 Through interviews, identified the key TAP program management controls for processes of 
concern. 

•	 Confirmed the current status of program management controls for key processes. 

38 



The TAPfUFS fare collection system components are represented, at a high level, in Figure 5: 

Figure 5: TAPJUSS System Overview 
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The system is delivered through two primary contracts. The first contract can be summarized as 
covering the design, installation and configuration of fare collection equipment and related 
infrastructure. Components of the first contract cover roughly the left half of the above diagram 
(Cubic Contract). The second contract can be described as operating a customer service center, 
including customer support, card distribution and revenue allocation, through business rules 
determined by an agreed settlement processes, based on the Cubic system transactions. 
Components of the second contract include activity covering roughly the right half of the diagram 
(ACS contract). 

In addition to managing and completing the key vendor contracts established to implement the 
system and related business process components, other activities must be completed for a fully 
functioning system. These include analyzing and implementing business changes, training and 
other activities associated with a major program that includes multiple projects. 

Based on this review and discussions with TAP/UFS stakeholders, the three key TAP fare 
processes that are the areas of highest concern to management are: 

•	 Purchase of fare media. 

•	 Verification of valid media at passenger boarding. 

•	 Settlement of purchaselride transactions for revenue distribution and reconciliation of 
outstanding balances due. 
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These processes are in various states of business implementation. For example, purchase of fare 
media is occurring currently under systems and processes supported by Cubic. Settlement for 
revenue distribution is a process that is not yet completely developed. As these processes are 
highly automated and contained in major deliverables from vendor contracts, we reviewed the 
management control processes that would be expected to be in place for LACMTA to know that: 

•	 System requirements including control points are well documented in contracts. 

•	 Testing occurs for each key process and control point. 

•	 There is a fonnal process of systems acceptance that includes evaluation of completion and 
accuracy of all requirements including automated controls. 

•	 Once implemented, systems are secured and changes are well managed including Metro 
approval. 

A summary of observations is provided below. 

Purchase ofFare Media 

At a summary level, patrons who purchase fare media do so by either paying for a ride at the fare 
box or by purchasing fare media (such as a pass). Purchased fare media currently can take the 
fonn of a paper pass or an electronic pass (stored on a plastic "smart card"). Fare media can be 
added to a smart card by the system through several means, including: 

•	 Ticket vending machines. 

•	 Fare boxes that allow for purchase of media. 

•	 Phone call to customer service representative. 

•	 Internet (remote Web Site). 

•	 Retail store devices. 

At each of these points of purchase, the system as designed has features to account for payment 
and record the transaction information. 

Verification ofFare Media 

Controls over the verification of fare media are both automated and manual in nature. The 
authorization and rules checking that the system applies include an exchange of data between the 
reader and the card. This data exchange can take place in under a second, with the operator 
console ultimately displaying whether a valid ride is warranted. The system must properly 
identify the card and fare infonnation to apply, which can be quite complex. The device can also 
update the card if a valid pass has been remotely purchased, confirming the card is the right 
recipient by the unique identifiers encrypted on the card's data storage area. 

At a summary level, key elements of the card authorization system includc: 

•	 LACMTA fare boxes, 

•	 Muni fare boxes, 

•	 Rail gates(readers, 

•	 Hand-held validators, 
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•	 Manual intervention by human operators, 

•	 LACMTA review of ride counts & exception reports, and 

•	 Systems that update fare tables and schedules to ensure accuracy within fare boxes, etc. 

These elements must be designed to work together for the control system to be effective. These 
elements are currently performed by different internal and contractor organizations and systems 
and there is no documentation of the overall control processes that support the full system and its 
shared processes. 

Clearing, Settlement and Revenue Distribution and Reconciliation 

Controls in the sub process of clearing, settling and reconciliation is the area of concern for the 
Municipal Operators. This area has not been tested to determine if the ACS application fulfills 
the requirements for the system. The clearing, settlement and revenue distribution portion of the 
ACS contract represents a significant outsourced accounting function, so the required control 
activities are those typical of a financial system. 

At this point, LACMTA cannot determine if the necessary controls are designed into the process 
as this documentation has not been prepared. Absent focused documentation of controls and 
some degree of independent review and testing of those processes, the ability to objectively 
conclude that the systems are well controlled is not possible. 

Observations and Recommendations - Objective 8 
The internal controls necessary to manage the various TAPIUFS processes affecting revenue are 
not documented in a comprehensive, integrated manner that would support evaluation of the 
strengths and deficiencies. Control processes related to clearing, settlement and distribution, 
which are critical to acceptance of the system by Municipal Operators, are still in the design 
stage. Processes that are in place are shared processes across internal staff, operators, contractors 
and systems. These control processes have not been tested. All of the Municipal Operators we 
interviewed expressed a desire for further testing of system and over 50% of LACMTA internal 
stakeholders interviewed expressed concerns about the extensiveness or independence of system 
testing. 

It is recommended that LACMTA: 

•	 Review the Cubic Transportation and ACS contracts to determine what controls are required 
by the contracts. 

Examine vendor documentation to determine what controls are in place. 

Compare against similar systems to determine where gaps may exist. 

Establish monitoring and enforcement mechanisms (e.g. service levels) to sustain 
performance of the system as designed. 

•	 Develop documentation of and test key fare collection controls to increase stakeholder 
confidence that the fare collection system is operating effectively. 

•	 Establish reoccurring program reviews with prioritized scope and focus. 
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8.0 APPENDIX A - RESULTS OF SELF ASSESSMENT
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Stakeholder Commitment 

1.1 

1.1.1 

Assess and recommend improvement, as needed, to assure continuous executive stakeholder buy-
in, participation, support and commitment and that open pathways of communication exist 
among all stakeholders. 

Are business cases, project goals, objectives and expected outcomes Department of Finance, 
documented and supported by executive stakeholders? Information Technology 

Project Oversight 
Framework 

YIN 

y 

1.1.2 

1.1.4 

Are the commitments coordinated among affected executive 
stakeholders? 

Are differences among stakeholder expectations resolved in favor of the 
core business requirements? 

Software Acquisition 
Capability Maturity Model 
(SA-CMM) v1.02 

Project Management 
Institute, A Guide to the 
Project Management Body 
of Knowledge, 2000 
Edition 

N 

N 

1.1.6 Are communication needs defined for stakeholders; and methods and 
technologies identified for meeting stakeholder communication needs? 

Project Management 
Institute, A Guide to the 
Project Management Body 
of Knowledge, 2000 
Edition 

N 

1.1.7 Is stakeholder satisfaction assessed at key Projecl milestones? Department of Finance, 
Information Technology 
Project Oversight 
Framework 

N 

1.1.8 Does the project documenl and perform standard procurement 
management processes such as procurement planning, solicitation 
planning, solicitation, source selection, contract administration and 
contract closeout? 

Project Management 
Institute, A Guide to the 
Projecl Management Body 
of Knowledge, 2000 
Edilion 

Y 
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Sponsorship 

1.2 Verify that executive sponsorship has bought-in to all changes, which impact project objectives, 
cost, or schedule. 

YIN 

1.2.1 Are the paperwork, tracking systems, processes and approval 
defined for making changes to project scope, cost, or schedule? 

levels Project Management 
Institute, A Guide to the 
Project Management Body 
of Knowledge, 2000 
Edition 

N 

1.2.2 Are the roles and responsibilities of the change control board members 
defined and agreed upon by all stakeholders? 

Project Management 
Institute, A Guide to the 
Project Management Body 
of Knowledge, 2000 
Edition 

N 

1.2.3 Do the change controls systems provide for notification of changes to 
cost, time, quality, or scope to appropriate stakeholders include project 
sponsors? 

Project Management 
Institute, A Guide to the 
Project Management Body 
of Knowledge, 2000 
Edition 

N 

1.2.4 Are changes in scope, cost, or schedule managed 
management system and accepted by project sponsors? 

per the change Software Acquisition 
Capability Maturity Model 
(SA-CMM) v1.02 

N 
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Management Oversight 

1.3 Verify and assess project management and organization; verify that lines of reporting and 
responsibility provide adequate technical and managerial oversight ofthe project. 

YIN 

1.3.1 Are team members collocated in an effort to improve communication, 
efficiency and effectiveness? 

Project Management Institute, 
A Guide to the Project 
Management Body of 
Knowledge, 2000 Edition 

Y 

-----­

1.3.2 
~-

Do project directors exhibit a high level of independence and authority 
for influencing their project organizations? 

Project Management Institute, 
A Guide to the Project 
Management Body of 
Knowledge, 2000 Edition 

Y 

1.3.3 Has an organization chart been published depicting project reporting 
relationships to include those of personnel involved in the project? 

Project Management Institute, 
A Guide to the Project 
Management Body of 
Knowledge, 2000 Edition 

y 

1.3.4 Have roles and responsibilities been assigned and documented? Project Management Institute, 
A Guide to thc Project 
Management Body of 
Knowledge, 2000 Edition 

Y 

1.3.5 Is there a formal staffing plan, including organization chart, written 
roles and responsibilities, plans for staff acquisition, schedule for 
arrival and departure of specific staff and staff training plans? 

Department of Finance, 
Information Technology 
Project Oversight Framework 

y 

-----­
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1.4 

Project Progress Measurement 

Evaluate Project progress, resources, budget, schedules, workflow and reporting 

1.4.1 Are the projects staffed with the proper number of people with needed 
skills to accomplish project activities? 

Software Acquisition 
Capability Maturity Model 
(SA-CMM) vl.02 

1.4.4 Does a project schedule exist with all activities, milestones, dates, 
estimated hours and resources by task loaded into project management 
software? 

Department of Finance, 
Infornlation Technology 
Project Oversight Framework 

1.4.5 Do the lowest level tasks in the project schedule have short duration I Department of Finance, 
with measurable outcomes? Information Technology 

Project Oversight Framework 

Are performance reviews, variance analysis, trend analysis and earned Project Management Institute, 
value analysis used to create performance reports on the project? 

1.4.6 
A Guide to the Project 
Management Body of 
Knowledge, 2000 Edition 

Are planned tasks, actual hours and estimated hours to complete by task Department of Finance, 
tracked in project managcment software? 

1.4.7 
Information Technology 
Project Oversight Framework 

Is completion status of work plan activities, deliverables and milestones1.4.8 Department of Finance, 
recorded, compared to schedule and included in a written status Information Technology 
reporting process? Project Oversight Framework 

YIN 

N 

N 

N 

N 

N 

N 
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Management Communications 

1.5 Assess coordination, communication and management to verify agencies and departments are 
working interdependently with one another and following the communication plan. 

YIN 

"-----­

1.5.1 Are departments and agencies sharing information via information 
retrieval systems, efficient communications and information 
distribution methods? 

Project Management Institute, 
A Guide to the Project 
Management Body of 
Knowledge, 2000 Edition 

N 

1.5.2 Are the working interfaces and interactions among relevant 
stakeholders internal and external to the project planned and managed 
to ensure the quality and integrity of the entire project? 

CMMI for Systems 
Engineering/Software 
Engineering/Integrated Product 
and Process Development, 
(CMMI-SE/SW, v 1.02) 

N 

1.5.4 Is the project plan integrated with subordinate plans to describe the 
project's defined process? 

CMMI for Systems 
Engineering/Software 
Engineering/Integrated Product 
and Process Development, 
(CMMI-SE/SW, v 1.02) 

N 

1.5.5 Is the project managed according to the integrated project plan and 
subordinate plans? 

CMMI for Systems 
Engineering/Software 
Engineering/Integrated Product 
and Process Development, 
(CMMI-SE/SW, v 1.02) 

N 

1.5.6 Are requirements, responsibilities, authorities, tasks and interfaces to 
teams defined for the selected integrated team structure? 

CMMI for Systems 
Engineering/Software 
EngineeringlIntegrated Product 
and Process Development, 
(CMMI-SE/SW, vl.02) 

N 
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Project Charter 

1.1 Formally authorizes the existence of a project and provides the project manager with the authority 
to apply organizational resources to project activities. 

YIN 

1.1.1 Does a project charter exist? Project Management 
Institute, A Guide to the 
Project Management Body 
of Knowledge, Third 
Edition 

N 

Project Management Plan 

1.6 Verify that a project management plan is created and being followed. Evaluate the project 
management plans and procedures to verify that they are developed, communicated, implemented, 
monitored and complete. 

YIN 

1.6.1 Does the project management plan exist? Project Management 
Institute, A Guide to the 
Project Management Body 
of Knowledge, 2000 edition; 
IEEE 12207: 1995 Standard 
for Information Technology: 
Software Life Cycle 
Processes-Life Cycle Data 

N 

48 



Project Reporting 
-­

1.7 Evaluate project reporting plan and actual project reports to verify project status is accurately 
traced using project metrics. 

YIN 

I.7.1 Does the PMP or documents referenced within the PMP describe the IEEE STD 1058: 1998 IEEE 
metrics, reporting mechanisms and control procedures necessary to Standard for Software 
measure, report and control the requirements, schedule, budget, resources Project Management Plans 
and quality of the work processes and products? 

N 

Resource and Schedule Planning 

1.8 Evaluate compliance with the estimating and scheduling process of the project to verify that the 
project budget and resources are adequate for the work-breakdown structure and schedule, and 
make recommendations for conformity. 

YIN 

1.8.1 Does the schedule management plan exist? Project Management 
Institute, A Guide to the 
Project Management Body 
of Knowledge/Project Time 
Management! Project Cost 
Management, 2000 edition 

N 

1.8.2 Does the staffing management plan exist? Project Management 
Institute, A Guide to the 
Project Management Body 
of Knowledge/Project 
Human Resource 
Management 2000 edition 

N 

1.8.8 Does a project cost management plan exist? Project Management 
Institute, A Guide to the 
Project Management Body 
of Knowledge/Project Time 
Management! Project Cost 
Management, 2000 edition 

N 
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Issue Management 

1.11 Verify the existence and institutionalization of an appropriate project issue tracking mechanism that 
documents issues as they arise, enables communication of issues to proper stakeholders, documents a 
mitigation strategy as appropriate and tracks the issue to closure. 

YIN 

1.11.1 Does a documented 
issues/problems? 

procedure exist for managing project IEEE 12207: 1995 Standard for 
Information Technology: 
Software Life Cycle Processes 
& Life Cycle Data - Problem 
Report and Problem Resolution 
Report 

N 

1.11.2 Does the Issue Management Mechanism provide generic report 
infonnation: Date of Issue and Status; Scope; Issuing Organization; 
Reference; Summary; Introduction; Context; Message; Contributors; 
Body; Conclusions and Recommendations; Bibliography; Glossary; and 
Change History? 

IEEE 12207: 1995 Standard for 
Information Technology: 
Software Life Cycle Processes 
& Life Cycle Data - Problem 
Report and Problem Resolution 
Report 

N 
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Risk Management 
-­

1.12 Verify that a project risk management plan is created and being followed. Evaluate the projects risk 
management plans and procedures to verify that risks are identified and quantified and that 
mitigation plans are developed, communicated, implemented, monitored and complete. 

YIN 

1.12.1 Does the PMP or documents referenced with the PMP specify the risk 
management plan for identifying, analyzing and prioritizing risk 
factors? 

IEEE SID 1058: 1998 IEEE 
Standard for Software Project 
Management Plans; Project 
Management Institute, A Guide 
to the Project Management 
Body of KnowtedgelProject 
Risk Management, 2000 
Edition 

N 

Change Management 

1.16 Verify that a change management plan is created and being followed. Evaluate the change 
management plans and procedures to verify they are developed, communicated, implemented, 
monitored and complete; and that resistance to change is anticipated and prepared for. 

YIN 

1.16.1 Does the change management plan exist? I N 
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Communications Planning 

1.18 Verify that a communication plan is created and being followed. Evaluate the communication plans 
and strategies to verify they support communications and work product sharing between all project 
stakeholders; and assess if communication plans and strategies are effective, implemented, 
monitored and complete 

YIN 

1.18.1 Does the communication plan exist? Project Management Institute, 
A Guide to the Project 
Management Body of 
KnowledgelProject 
Communication Management, 
2000 Edition 

Y 

Requirements Management 

2.1 Review and monitor the system traceability plan and processes of system requirements through 
design, code, test and training, verifying it is complete, being followed and adheres to industry 
standards. 

YIN 

2.1.1 Does a business requirements traceability document exist? CMMI for Systems 
Engineering/Software 
Engineering/Integrated Product 
and Process Development, 
(CMMI-SE/SW, vl.02) 

N 

2.1.8 Does a requirements management process document exist? CMMI for Systems 
Engineering/Software 
Engineering/Integrated Product 
and Process Development, 
(CMMI-SE/SW, vl.02) 

N 
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-DeploymenfPlanning 

3.1 Review and evaluate implementation plan YIN 

3.1.1 Does a deployment plan exist? J-STD-016-1995, Trial-Use 
Standard for Information 
Technology Software Life 
Cycle Processes Software 
Development Acquirer-
Supplier Agreement 

N 


