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Foreword

he California Department of Transportation (Department), Division of Project Management in Headquarters

updates the Workplan Standards Guide for the Delivery of Capital Projects.

The Standard Work Breakdown Structure (WBS) 10.0 project team was established in October of 2007 to
consider change proposals to the standard WBS and publish an updated version of the WBS Guide. The product of this
year’s effort is the WBS Release 10.0 and this guidance, entitled Workplan Standards Guide for the Delivery of
Capital Projects Release 10.1, July 2009.

Workplan Standards Guide for the Delivery of Capital Projects, Release 10.1, June 2009 supersedes all previous
releases of the WBS and the Guide. A major change is the inclusion of both the currently adopted Standard Cost Centers
as a reference and the currently adopted Milestones listing. This was changed so that a single document would act as the

sole source of data needed to develop workplans for all Capital Projects.

WBS 6.0 was a major change and included a new level 4 that more closely conformed to the requirements of Senate Bill
45. Release 6.1 and 6.2 were maintenance updates. This release (10.1) provides the updated version of the Capital Project
Delivery Workplan Standards and updated WBS definitions, Standard Cost Centers and Milestones as well as general

guidelines for project scope planning practices.

The “Time Reporting and Charging Project Work Using WBS” section in the WBS Release 6.0 relating to the Time
Reporting System (TRS) is obsolete and has been deleted. Current time reporting can be found on the Project Delivery
Project Financial Management web site at (as of “press time”):

http://pd.dot.ca.gov/pm/PMPI/financialmanagement/index.asp

This version of the Workplan Standards Guide for the Delivery of Capital Projects, Release 10.1, July 2009 will be
effective as of August 3, 2009. Periodic updates (revisions) will be displayed in the on-line version on the Intranet

(internal) website: http://pd.dot.ca.gov/pm/ProjectOffice/WorkplanStandards/StandardsHome.asp

OR the Internet (external) website at: http://www.dot.ca.gov/hq/projmgmt/guidance.htm

A bound, hard copy of this Guide is no longer produced and distributed. Copies, or portions, can be downloaded from

the web site and printed locally.

This new guide has been segregated into the following Parts: Part I, WBS User’s Guide; Part 11, WBS Definitions; Part
111, WBS Appendices; Part IV, Milestones; Part V, Standard Cost Centers Guide.

The WSG Project Team Thanks All Individuals
Within The Districts And Headguarters Who
Contributed To The Production Of This Guide.
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INTRODUCTION

Introduction

History and Background

In the early 1990’s, several task forces and PEER Reviews recommended that the Department
establish a modern project management process and develop the tools to help improve the
Department’s project delivery. Caltrans issued the first version of the Department’s Capital
Outlay Support (COS) Standard Work Breakdown Structure (WBS) in July 1994.

Subsequent updates to the WBS were published in June 1995 (WBS Release 2.0), in May 1996
(WBS Release 3.0), in May 1999 (WBS Release 4.0), June 2000 (WBS Release 5.0), in April 2001
(WBS Release 5.1), in August 2002 (WBS Release 6.0), in July 2003 (WBS Release 6.1), in July
2004 (WBS Release 6.2) and in September 2005 (WBS Release 7.0), July 2006 (WBS 8.0), July 2007
(WBS 9.0), August 2007 (WBS 9.1), and August 2008 (WBS 10.0).

The WBS along with the Standard Cost Centers and Milestones provide a complete foundation for
planning and controlling project work content, cost, schedule, and quality.

Throughout this document references to capital projects specifically mean the Capital Outlay
Support. The name “Capital Outlay Support” or COS has permanently been replaced with Capital
Projects or CP.

Purpose

The purpose of this Guide is to provide a statewide standard, information regarding the Project
Delivery Workplan Standards, Release 10.1, and its use to plan and control the work content of
capital projects.

It also presents guidelines for preparing, understanding, and presenting a WBS for a given Capital
Project.

Guide to Capital Project Delivery Workplan Standards, Release 10.1, 2009



WHAT IS THE WBS?

What is the WBS?

Definition

Successful project management depends in a large degree on the project manager’s ability to
specify the work content of projects in terms of its products (deliverables) and activities. One of
the principal tools for planning and controlling the work content is the WBS.

Work Breakdown Structure (WBS) — A WBS is a product-oriented grouping of project elements
that organizes and defines the total scope of the project. Each descending level represents an
increasingly detailed definition of a project component. Project components may be products or
services.

The WBS work elements are discrete components of the total work. They represent only work
and are largely independent of schedule, sequence, precedence, cost, resources and quality. A
unique, numerical identifier is attached to each work element so that computers can recognize it.
Caltrans uses two distinct forms of WBS: Project WBS (PWBS) which is used for individual
projects and employs only work elements at level 5 and below and the Standard WBS (SWBS)
which contains all the standard work elements that could be required to complete a Caltrans
capital project.

Project Work Breakdown Structure (PWBS) — The project WBS defines the total scope of a
particular project in a hierarchal format. Although it describes the same project scope as the
corresponding scope statement, it is usually much more precise and detailed. It is the foundation
of a project schedule and project resource estimates, and is used to build the project workplan.
The elements at the bottom of the hierarchy are called Work Packages (WPs). A WP is a
“deliverable at the lowest level of the WBS”. Work Packages may be divided into activities. Thus,
the work contents of the project can be viewed as the set of WPs obtained by applying the WBS.

Standard Work Breakdown Structure (SWBS) — The SWBS contains all the work elements,
descriptions and identifiers that a Caltrans capital project can contain. No PWBS is likely to
contain all of the SWBS work elements.

The SWBS contains only work and is completely independent of schedule, milestones, sequence,
precedence, cost, resources, quality and anything else except the work definition and “identifier”.
It is used to standardize the work elements and breakdown structure used in capital projects
throughout the State so that computers can analyze project data.

A standard WBS has many benefits including:

* Consistency of information needed to manage a statewide work force.

*  More effective communication relative to project level work throughout the Department.

» Ease of data transfer, such as the sharing of project “templates” between and within
districts.

*  Decreased “culture shock” when employees transfer to different locations and work
assignments.

Guide to Capital Project Delivery Workplan Standards, Release 10.1, 2009



STRUCTURE OF THE WBS

Structure of WBS

The structure of WBS is defined by the nature of the levels within the WBS hierarchy. The SWBS
reflects the criteria applied to the hierarchical decomposition of each work element into its parts.
The top levels represent the project groupings, by programs, or by Districts responsible for their
delivery. Lower levels represent project and project decomposition according to a number of
criteria, such as product components, organizational functions, or life-cycle stages.

The highest level of the Project Delivery Standard WBS identifies the total Caltrans work program.
Lower levels describe “program” categories or decomposition according to criteria for managing
groups of projects. Still lower levels break down projects into major components (deliverables).
Each descending level represents an increasingly detailed description of the level above it. The
subdivision continues until the described work element is small enough to be adequately
scheduled, resourced, monitored, and managed.

A main principle is that one level is completely described in further detail by the level below it.
Each level is a summary of the work in its lower levels. Therefore, it provides for a progressively
detailed definition of work elements for all levels of review, such as staff, functional manager,
project manager, or program manager. The WBS facilitates summary reporting at a variety of
levels.

The coding structure or the numbering scheme that goes along with the WBS allows staff to
charge the time spent on capital projects to the actual tasks they were performing. The same set of
codes for tasks is used statewide for all capital projects. Proper time charging allows managers to
track how much projects actually cost to produce. Over time, these proper charges for past
projects allow more accurate estimating for new projects, as well as better predictions of when the
resources are needed to produce a product. Understanding of the WBS is important to all staff
since proper time charging is the responsibility of all staff.

Although an attempt was made to place the activities generally in the order in which they may
occur, the numeric order of the coding is not necessarily the chronological order that they are

executed. There may be an overlap of time between the start dates of activities. Each project
manager may vary the order in which a project is developed.

The WBS, the coding structure and the definitions of each activity are not meant to be a blueprint
for doing a project. The actual process, governing policies and procedures are defined in other
manuals. Those manuals, memos, and guidelines should be consulted for questions about how to
create a workplan or manage a project.

For your convenience, the Appendix A in Part III of this guide, contains a list of changes made
from version 10.0 to version 10.1, the Appendix B, contains a list of Level 4 and 5 tasks sorted by
Level 4. Appendix C contains the same list sorted by Level 5 numeric order. Appendix D shows
all WBS coding to be used in Timesheets, Appendix E shows normally expected Standard Cost
Centers associated with the WBS and Appendix F is the WBS Glossary activities.
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LEVEL OF DETAIL

Level of Detail

The planning component of a project involves estimating the time and resources required to carry
out its work content or to produce the identified work packages in the project WBS. This is where
decisions are made as to the level of detail in the project schedule needed for effective
management.

Generally, estimates based on smaller work packages are more accurate. When work is divided
into smaller, homogeneous “chunks”, it helps with focusing on the activities involved and
provides better information for estimating. Additionally, when estimates are based on smaller
work packages, errors in estimating are tend to be less just because of the nature of statistical
methods.

For appropriate management of a project, the project manager should insure that each WP can be
assigned to a single person or organizational unit, and that this unit has the ability to deal with all
aspects of that WP.

In selecting a level of detail for project WBS, project manager should balance the need to control
project deliverables and measuring performance with time spent measuring and reporting progress
that results in an increase in nonproductive time.

Following is general rules for decomposing project to its detailed components:'

* Is there a need to improve the accuracy of the duration or resource requirement (support cost)
estimates?

* Is more than one individual responsible for the work contents?

*  Does the work content include more than one type of activity (skill/function)?

*  Is there a need to know precisely the timing of activities internal to the work package?
*  Is there a need to estimate activity resources internal to the work package?

*  Are there any dependencies between the internal activities and other work packages? Or are all
activities linear within a work package? Ensure that the schedule allows adequate time for all
efforts required to produce and finalize all deliverables in each element.

*  Are there any significant time breaks in the execution of the internal activities?

* Do resource requirements within the work package change over time?

* Do the prerequisites differ among the internal activities?

*  Are there any acceptance criteria applicable before the completion of the entire work package?

*  Are there any specific risks that require focused attention?

1Tzvi Raz and Shlomo Globerson, “Effective Sizing and Content Definition of Work Packages,” Prgject Management Journal, 29-4 (December 1998),
17
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LEVEL OF DETAIL

Standard Template (Levels of the WBS)

In order to facilitate summary reporting of work done for projects, the WBS contains several
levels of breakdown of the work, starting with Level ). Each succeeding level breaks down our
work into component parts. Each level represents a summary of the work below it and can be the
basis for reporting that gets as detailed as needed.

A graphic representation of the WBS Levels © through 5 is shown on the page 9 and may be
helpful to summarize the following Levels discussion.

Level O - the Department Level

This top level of the WBS represents all the work that the Department is charged to do by the
Legislature.

Level 1 - the District Level

This level represents all scheduled work performed by a specific charge district. There are twelve
districts (1 through 12) and therefore twelve components to this level. The two-digit charge
district number represents each component. The “charge district” is the organizational entity that
receives the resources for the work.

Level 2 - the Program Level

Level 2 is used to separate the work by major program. Currently, the WBS is only developed for
the Capital Project Program (that is, transportation/highway projects), and the Transportation
Planning Program. It is anticipated that there will be additional WBS development for other
programs such as Aeronautics and Mass Transit. This level is not represented separately in The
Department’s time reporting system.

Level 3 - the Project Level

This level represents the work scheduled for an individual capital project. Capital projects are
identified currently by a six-digit field called EA, or expenditure authorization; however, this
coding may be changed in the near future to be a project identifier that represents the whole
project, not just a source of funding. At the present time, this level is commonly called the “EA
level” and the EA is used in time reporting. In some computer systems, an under-bar character
represents the sixth digit for multi-phase project EAs.

Level 4 - the Summary Task Level

Level 4 breaks a capital project into a maximum of six summary tasks that more closely
conformed to the requirements of Senate Bill 45. Some projects may not need all six tasks,
however, no capital project will use more than these. These six major tasks do not equate to
Expenditure Authorization (EA) phases. This level is not used in time reporting. See SB45
Components and corresponding WBS Code as shown below.

Guide to Capital Project Delivery Workplan Standards, Release 10.1, 2009



LEVEL OF DETAIL

SB45 Components and WBS Elements:

SB45 Component Title WBS Codes
(Not included in SB45 reporting) (matches  100.05, 150
EA Phase K)

Completion of all permits & environmental  100.10, 160, 165, 170, 175, and 180
studies (matches EA Phase 0)

Preparation of plans, specifications, and 100.15, 185, 205, 230, 235, 240, 250,
estimates (matches EA Phase 1) 255, 260 and 265

The acquisition of rights-of-way (matches 100.25, 195, 200, 220, 225, 245, and
EA Phase 2) 300

Construction management and engineering, 100.20, 270, 275, 285, 290 and 295
including surveys and inspection (matches
EA Phase 3)

Level 5 - the Major Task Level

This level is a breakout of the summary work elements and represents the minimum level of detail
required to plan, schedule, and manage capital projects. The code structure for this level is a three-
digit number. The Level 5 code number must be shown in the Staff Central time reporting system
in the “Agency Object” field for any work done on a capital project.

Level 6, 7, and 8 - the Task and Activity Levels

The identifiers for Level 6, 7, and 8 are 2-digit numeric codes. Level 6, 7, and 8 contain tasks and
activities when the Level 5 Major work elements do not contain sufficient detail to plan, schedule
and manage the work. Some Level 6 activities do not need a further breakdown to Level 7 at this
time, so not all Level 6 activities have a Level 7. The same is true of Level 7 activities, so that not
all Level 7 activities have a Level 8.

The WBS for capital projects has been standardized to this level of detail for statewide reporting
purposes at this time. There is no standardization lower than Level 7 for most work packages, and
Level 8 for a few work packages. However, further breakdowns may be used if needed and may be
standardized at some future date.

A complete listing of WBS work elements for Levels 5, 6, 7, and 8 is provided in Appendix D.

Guide to Capital Project Delivery Workplan Standards, Release 10.1, 2009
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LEVEL OF DETAIL

Plan the Work (Rules for Usage of WBS)

Determine Level of Detail for Your Project WBS

Each Level is a complete summary of work below. As work is broken into increasing levels of
detail, each level must completely include the total work scope of the WBS element at the next
higher level. For instance, the sum of the Level 7 products represents the total work needed to
accomplish the superior Level 6 product.

A project manager and functional manager may elect to schedule and monitor portions of a
project to a level lower than 5. However, if any of the work of a Level 5 task is scheduled to Level
6, all the work done in that Level 5 task must be scheduled to Level 6. Each Level 5 task must be a
complete summary of the Level 6 tasks that will be done on that project. The same is true for
scheduling below Level 6.

If this breakdown is not followed, then the summary rollup features provided by this hierarchical

system will not work and actual effort spent might be under-reported or over-reported. See
previous section on Level of Detail for some general guidelines in preparing your project WBS.

Network Construction (Logic Diagram)

Work packages are, by definition, the smallest manageable work elements of the project. The
building of your project network logic consists of developing dependencies between project WPs
that results in a coherent project schedule.

Each project WP has internal activities that are the responsibility of the task manager. If
dependencies among WP activities cross work package (products) boundaries, then the
construction of the project network become more complex and the accuracy of the WBS may be
impaired. In general, activities that are interdependent should be assigned to the same WP. This
will allow for easier network and workable schedule.

One way of achieving independent WPs in your network may be by decomposing them further
until each WP includes either a single well-defined activity or a small number of tightly interrelated
activities.

To establish an effective and manageable project schedule, developing the right work packages is
the key. Here are some important attributes for the right work package for a project:’

One clear accomplishment (deliverable)

One owner

Easy to identify resources for its completion

Bounded

Easy to assess quality

SRR S A

6. Unique

For example, if sub-products of Preliminary Engineering Studies (WBS 160) are dependent on (i.e.
have supplier/user relationship) sub-products of Preliminary Environmental Studies for DED
(WBS 165), then we should define separate WPs (sub-products at Level 6) for each of those sub-
products. This means that our WBS should be defined at Level 6 to be effective.

2'Tzvi Raz and Shlomo Globerson, “Effective Sizing and Content Definition of Work Packages,” Prgject Management Journal, 29-4 (December 1998),
17
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LEVEL OF DETAIL

Estimate Project Support Costs (SB45 Requirements)

In 1997 the California State Legislature passed SB45. This amended the rules governing the
programming of State transportation projects. It became law as Chapter 622 of the Statutes of
1997.

This section introduces the Program Evaluation and Review Technique (PERT) method for
estimating project support costs based on project WBS elements, to address two of the changes
brought about by SB45:

A. Support costs must now be listed in the STIP in four “components”.

7. Completion of all permits and environmental studies
8. Preparation of plans, specifications and estimates
9. The acquisition of rights-of-way
10.  Construction management and engineering, including surveys and inspection.
B. The total of the combined PA&ED and PS&E support costs must be within 20
percent of the combined amount of those two components listed in the STIP. If the
final cost is more that 120 percent of the estimate, the difference is deducted from the
future programming capacity of the agency that programmed the project.
This means that project managers must be confident that the numbers in the STIP are accurate to
within 20 percent. PERT is a tool that can be used to achieve this level of confidence.

Principles of PERT

The Program Evaluation and Review Technique (PERT) were developed in 1958 as a tool for
estimating the cost and schedule of nuclear submarines. It is based on three principles:

1 "An expert’s estimate of the cost of a task that takes one day to complete is likely to be more
accurate than their estimate of a task that takes a year to complete. The longer and larger
the task, the more difficult it is to visualize the effort required.

2 95% percent of the area under a “normal” distribution curve lies within two standard
deviations of the mean.

3 Given several independent variables (a, b, c, ... n), each with its own standard deviation, (o,,
Oy, O,... 0,), the standard deviation of (a+b+c+ .... +n), is the square root of the sum of the
squares of the standard deviations o, ;.. = (6 +0, +0., '+ ....0.)".

PERT Procedure
PERT may be used for estimating project costs or schedules. The PERT process is as follows.
A. Establish a WBS for the project.

B. For each lowest-level work package in the WBS, assemble a team of people who have the
greatest experience in producing that type of package.

Guide to Capital Project Delivery Workplan Standards, Release 10.1, 2009
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LEVEL OF DETAIL

Have each team member develop three estimates for the particular package:

11.  An optimistic estimate (0): The lowest credible cost or schedule assuming that
everything goes right.

12. A most-likely estimate (m): The team member’s best guess of the actual outcome.

13. A pessimistic estimate (p): The highest credible cost or schedule, assuming that
virtually everything goes wrong, but that the team continues working on the
project.’

Take the lowest (0), the highest (p) and the average (m).

The average estimated cost or schedule of the work package is (o+4m+p)/6.

The standard deviation for the work package is o, = (p-0)/ 4.

The standard deviation of the project is 6, ... = (owplz—i-owpzz—i-owfﬁ . prnz)os_ If one is

estimating the schedule, zp7 through wpn are the work packages on the critical path. For

costs, wp1 through mwpn are all the work packages at the lowest level of the WBS.

How to use PERT to estimate support costs on a Capital Project (An Example)

See example worksheets on the following pages.

These activities should be performed for each STIP project.

A.

S

For each Level 5 work package in the standard WBS, assemble a three-person team of
specialists. This team will normally consist of the Functional Manager, the Task Manager
and a third person that is an expert in producing the work package. If the Functional
Manager doubles as Task Manager, appoint two experts.
Have each team member develop three estimates for the particular package:
1 An optimistic estimate (0): The lowest credible number of person-hours to
complete the work package, assuming that everything goes right.
2 A most-likely estimate (m): The team member’s best guess of the number of
person-hours to complete the work package.
3 A pessimistic estimate (p): The highest credible number of person-hours to
complete the work package, assuming that virtually everything goes wrong.
Enter the estimates into the SB45 support cost estimate.

The spreadsheet is set to calculate an upper and lower confidence limit, as a percentage of
the project estimate.

If the upper limit is greater than 120 percent or the lower limit is less that 80 percent of the
project’s estimates refine part of the WBS as follows.

1 Select the Level 5 element that has the largest standard deviation.

2 For that element repeat steps 1 through 5, using level 6 of the standard WBS.
Continue the process with lower levels of the WBS until the upper limit is less than 120
percent and the lower limit is more that 80 percent. You can now be as confident as
humanly possible that the project estimate accurate within 20 percent.

Enter the hours into scheduling tool you are using (e.g. XPM). The scheduling software (e.g.
XPM) will calculate a dollar estimate based upon your hours.

3 If the team stops working on the project, the project will never finish and the highest credible schedule is infinite. For estimating purposes, one
must assume that the team continues to work on the project.

4 Derived from the principle that 95% of events occur within two standard deviations of the mean.

Guide to Capital Project Delivery Workplan Standards, Release 10.1, 2009
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H. Instruct all employees working on the project to charge their time to the WBS elements that
have been entered into the schedule.

I.  Keep regular records of actual hourly expenditures and compare them to the estimates. This
will alert you to work that is taking more effort than anticipated and help you to focus
attention on the most significant items. It will also improve your estimating ability in the
future.

Guide to Capital Project Delivery Workplan Standards, Release 10.1, 2009
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Figure 1 - SB45 Support Cost Estimate Worksheet (page 1)
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SB45 Support Cost Estimate Worksheet (page 2)

Project No. Description:
Project Manager: Date:
WBS o Estimators
Description
Level 5 #1 #2 #3
100 Project Management
150 Develop Project Initiation Document (PID)
Perform Preliminary Engineering Studies and Prepare Draft
160 .
Project Report
Perform Environmental Studies and Prepare Draft
165 :
Environmental Document
170 Permits, Agreements and Route Adoptions during PA&ED
Component
Circulate Draft Environmental Document and Select Preferred
175 f : o
Project Alternative Identification
180 Prepare and Approve Project Report and Final Environmental
Document
185 Prepare Base Maps and Plan Sheets during PS&E
Development
195 Right of Way Property Management and Excess Land
200 Utility Relocation
205 Permits and Agreements during PS&E Component
220 Right of Way Engineering
Obtain Right of Way Interests for Project Right of Way
225 i
Certification
230 Prepare Draft PS&E
Mitigate Environmental Impacts and Clean Up Hazardous
235
Waste
240 Draft Structures PS&E
245 Post Right of Way Certification Work
250 Final Structures PS&E Package
255 Circulate/ Review/ and Prepare Final District PS&E Package
260 Contract Bid Documents “Ready to List”
265 Awarded and Approved Construction Contract
Construction Engineering and General Contract
270 - .
Administration
275 Construction Engineering and General C