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EXECUTIVE SUMMARY

This document has been updated to fulfill the requirements of the Value for Money Audit
(Project Management - Cost Estimating), to reflect the present corporate organization, and to
include work done in the following areas:

e  Risk Management

e Phase Interface End Products

o Cost Estimating Accuracy and Reporting Tools

The intent of the update is to improve on what has been done to date. The goal of the original
project was to improve on the way we manage projects — from the concept phase through to the
operations phase. A number of improvements and enhancements have been developed since
this manual was first produced. As well, a major reorganization of the corporate structure
occurred in the fall of 1997. The changes to the organization have been reflected in this
updated manual.

This procedural document is provided to fulfill the requirements of the Project Management Audit
dated March 9", 1993, City Policy No. A1424 entitled “Project Management for Projects” which
was approved in October, 1994 and the Project Management Manual approved by the Senior
Management Team on January 24", 1997. It formalizes many of the procedures that have been
developed over the years for each of the three Branches involved in the planning, design,
construction and operations and maintenance of the transportation facilities in the City of
Edmonton.  This procedural document will act as a guide for the project management of
Transportation projects and has been developed as a result of agreement between the
Transportation Planning Branch and the Streets Engineering Branch. The model used
throughout this document was originally developed by the Project Management Institute. The
Project Management Institute is internationally recognized and respected for its philosophies
associated with the practice of project management.

It is important for the reader to recognize the difference between the project life cycle and the
product life cycle. A project is defined as “Any undertaking with a defined starting point and
defined objectives by which completion is identified.” The project starting point is defined as the
beginning of the Strategic planning phase when the project is first identified in the Capital
Priorities Plan, and the end is reached when the Final Acceptance Certificate is approved. On
the other hand, the product life cycle encompasses the whole life of the roadway (or other
transportation facility) from the time that it is identified in the Transportation Master Plan
through the project life cycle and the operation and maintenance to the time that it requires a
total reconstruction. This procedural document is concerned primarily with the project life cycle.

The procedural document recognizes five distinct project phases: Concept Planning; Preliminary
Design, Detailed Design; Construction and Post Construction. Concept Planning involves the
preparation of a problem/needs and scope statement, development of alternatives, user input and
recommended plan. Preliminary Design involves the preparation of preliminary plans and
reports addressing all issues and detailed design develops the preliminary plans into contract
drawings and documents. The construction phase includes contract tendering, evaluation and
award, contract implementation, contract supervision, (including quality control and assurance)
and construction completion. The Post Construction phase includes the final acceptance of the
construction, completion of all reporting associated with the project, pass-off of operational
functions (street sweeping, snow clearing etc.) to The Roadway Maintenance Section and review
of actual project costs and schedule against estimates.

The project management procedural document also recognizes the Strategic Planning and
Operations/Maintenance components as the beginning and end of the product life cycle for
transportation projects. Strategic planning, in the case of transportation projects, is completed
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every ten to fifteen years in the form of a Transportation Master plan. The preparation of the
Master Plan can be recognized as a project in its own right and the basic terms of reference for
this project are included here for completeness. The operation and maintenance of roadways
facilities includes street cleaning, snow removal, maintenance repairs to the street system and so
on.

The Project Management Institute recognizes that there are many demands on the project
manager. In its book, “The Project Management Body of Knowledge”, the Project Management
Institute defines these many demands as “Project Management Knowledge Areas”. The
procedural document uses six project management knowledge areas: These are Scope
Management, Quality Management, Time Management;, Cost Management; Risk Management
and Communications Management. The scope of a project is defined as the work content and
products of a project or component of a project. Quality Management is the function required to
determine and implement quality policy throughout the project life cycle and Time Management is
the function required to maintain appropriate allocation of time to the overall conduct of the
project through the successive stages of its natural life cycle. Cost Management is defined as the
function required to maintain effective financial control of [the] project throughout its life cycle.
Risk Management is defined as the process and science of identifying, analyzing and responding
to risk factors throughout the life of a project and in the best interests of its objective. Lastly,
Communications Management is defined as the proper organization and control of information
transmitted by whatever means to satisfy the needs of the project.

The project management process defined in this document is provided in terms of an end product
for each of these six knowledge areas for each of the five phases. It is interesting to note that the
majority of the end products are reports/documents that are created already in one form or
another by the Transportation Department.
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1. INTRODUCTION

1.1 Purpose of this Document

This procedural document is provided to fulfill the requirements of the Project Management Audit dated March 9™,
1993, City Policy No. A1424 entitled “Project Management for Projects” which was approved in October, 1994 and
the Project Management Manual approved by the Senior Management Team on January 24", 1997. This document
has been updated to reflect the improvements and enhancements that have taken place since the manual was first
produced and to fulfill the requirements of the Value for Money Audit (Project Management - Cost Estimating).
It formalizes many of the procedures that have been developed over the years for each of the fwo Branches involved
in the planning, design, construction and operations and maintenance of the transportation facilities in the City of
Edmonton. The Project Management Manual describes in broad terms the project management process for all
corporate projects, and the details of management roles and responsibilities with respect to communication with
City Council and the professional development of staff involved with projects. This procedural document will act
as a guide for the project management of the planning, design construction and warranty of transportation facilities.
It has been developed as a result of agreement between the Transportation Planning and Streets Engineering
Branches of the Transportation Department, City of Edmonton.

1.2 Purpose of City Policy A1424

City Policy No. A1424A entitled “Project Management for Projects” was approved in November, 1999. This policy
has four defined purposes:

1. Provide a corporate wide, professionally accepted framework for managing the scope, quality,
time, cost, risk and human resources of corporate projects. In so doing, the probability is
increased that optimal solutions will be selected and that they will be implemented at the “right”
time and at the “right” cost. The project management framework model is to be flexible and
adaptable to the nature of each operating unit within the corporation and to the work being done.

2. Establish clear lines of accountability/responsibility for project management decisions and the
achievement of project objectives and deliverables. Clear lines of accountability/responsibility
are required to facilitate optimal decision making, minimize misunderstandings and delays, and
understand the causes of problems as they may arise.

3. Explain project management principles and concepts that provide for the foundation for the
development of a corporate project management framework.

4. Utilize the principles, findings and recommendations contained in the Auditor General’s report of
March 9, 1993 to develop departmental project management policies and procedures.

1.3 Introduction to the Project Management Institute Model

The model used throughout this document was originally developed by the Project Management Institute. The
Project Management Institute is internationally recognized and respected for its philosophies and practice of the
project management profession. In its book “The Project Management Body of Knowledge (PMBOK),” the Project
Management Institute provides an outline that can be followed for any type of project, large or small. This model
has been applied to the documentation of the roadways planning, design and construction procedures described
herein. This example is also followed (to a certain extent) in the Project Management Audit.

1.4 Document Organization

The document is organized as follows:
Section 1: Purpose, Introduction and Definitions.
Section 2: Explains the management disciplines that need to be developed in each of the phases.

Page 9 08 March 2006
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Section 3:
Section 4:

Appendix A:

Appendix B:

Appendix C:
Appendix D:

Appendix E:

Appendix F:

Appendix G:

Appendix H:

Appendix I:

Gives a description of the details of the work for each of the five project life cycle phases. This is

done by examining the end products for each management discipline.

Gives a description of the details of the work for the Strategic Planning and Operations and

Maintenance phase.

The majority of the processes can be found within the Gantt charts in Appendix A which forms an

integral part of this document. The Gantt charts outline the following information:

e A check-list of tasks for each phase. Note: Not all of these tasks are required for each and
every project.

e The timing of the tasks for each project. Note: The times outlined for each of the tasks is
generic in nature. The timing of the tasks for each individual project is assessed by the
functional manager at the beginning of the project and continually reassessed as the project
progresses.

e The responsibilities of each member of the project team.

e The requirements for passing the project from one phase to another.

e  Who is accountable for each task in the project.

The planning of streetscaping projects is undertaken by the Planning and Development

Department rather than the Transportation Planning Branch. These types of projects follow

slightly different processes and procedures which are summarized in Appendix B.

The planning of rehabilitation projects is undertaken by the Streets Engineering Branch. These

types of projects are outlined in Appendix C.

The planning of geotechnical projects (especially slide repairs) is undertaken by the Streets

Engineering Branch. These procedures are outlined in Appendix D.

Phase End Product checklists have been developed to assist staff with the hand-off of the

project between phases. The intent of the checklists is to identify all items that should be

considered during each phase, and what items should be delivered to the next phase. It is
understood that not all items will be delivered for every project, but all items should at least be
discussed during the hand-off process between phases. These checklists are found in Appendix

E.

The Risk Management Process should start during the Concept Phase of a project. All

Branches must be included during the development of the Risk Management Plan. The Plan is

then transferred from Phase to Phase as the project moves from Concept to Construction.

Descriptions of the structured risk analysis process as well as two case studies are included in

Appendix F.

The City of Edmonton recognizes the benefit of Value Engineering (VE) to ensure good value

for money spent. For roadway projects, a VE exercise is undertaken either by the

Transportation Planning Branch during the concept phase, or by the Streets Engineering

Branch during the design phase. VE may be required as part of a Risk Management Plan as

detailed in Appendix F. VE procedures are outlined in Appendix G.

Post project evaluations (PPE) on an exception basis are identified in City Policy A1424A . All

projects are evaluated after construction is completed. Scope, quality, time, cost, risk, and

communication are all evaluated to determine if any element was not managed in a satisfactory
manner. As well, all cost estimates, from concept level to actual costs, are tracked for the
purpose of identifying projects that fall outside of the cost estimating accuracy envelope.

Exceptions to the criteria will then be reported to the Senior Management Team on an annual

basis. The Cost Estimating Accuracy Report, the Post Project Evaluation Criteria and Forms

are found in Appendix H.

City Policy A1424A — Project Management for Projects is provided.

This procedural document has used the Project Management Institute Body of Knowledge as its base. The
document also takes into account the recommendations and principles outlined in four reports:

e Office Of The Auditor General - Report On Project Management

e  Corporate Project Management Policy

e Transportation Planning Audit

e Project Management Manual

08 March 2006
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1.5 Definitions
1.5.1 Life Cycles

1.5.1.1 Project Life Cycle
Under Policy A1424 - “Project Management for Projects”, a project is defined as:

“Any undertaking with a defined starting point and defined objectives by which completion is identified.”

For City of Edmonton projects, the start of a project is defined as the start of the conceptual planning phase.
Completion is identified at the end of the warranty period when the Final Acceptance Certificate is approved.

1.5.1.2 Product Life Cycle

The product life cycle is defined as the total life of the facility. The product life cycle begins when the
transportation element is identified in the strategic planning phase (the Transportation Master Plan). The product
life cycle ends when the product has reached the end of its service life and requires total reconstruction.

1.5.2 Project Phases

1.5.2.1 Phases Defined by City Policy A1424
Four phases of a project are identified in Policy A1424 “Project Management for Projects.” These are:

Concept Phase
Development Phase
Implementation Phase and
Termination Phase

1.5.2.2 Phases Defined for the Purposes of this Procedural Document

The Project Management Institute recognizes that the phases of a project may take many names, depending upon the
type of work being completed. For the purposes of this procedural document, the phases have been renamed to
better describe the type of work that is completed within them. The development phase has also been split into two
phases - Preliminary Design and Detailed Design, and the Implementation Phase has been renamed the Construction
Phase. The Termination Phase has been renamed the Warranty or Post Construction Phase, making a total of five
phases in the project life cycle. Each of these phases is described in general terms below.

e Concept: - Preparation of a problem/needs and scope statement and assessment of feasible engineering
alternatives allowing cost estimates to a #50% level of accuracy.

e Preliminary Design: - Preparation of Preliminary Plans and reports addressing all issues and allowing cost
estimates to a £30% level of accuracy.

e Detailed Design: - Preparation of Contract Drawings and Documents, Pre-tender cost estimates to a # 20%
level of accuracy.

e Construction: - Contract Tendering, Evaluation and Award, Contract Implementation, contract supervision,
Quality Control and Assurance and Construction Completion. Post-tender cost estimates to a + 10% level of
accuracy.

e  Warranty or Post Construction: - Final Acceptance of Construction, Completion of all reporting associated
with the project, Pass-off of Operation functions (street sweeping, snow clearing etc.) to the Roadway
Maintenance Section and review of actual project costs and schedule against estimates.

Also, for the purposes of this procedural document two additional phases have been added to the beginning and end
of the defined project life cycle, to show how the project originates and to identify what happens after project
completion. This gives a total of seven phases that describe the whole product life cycle.

Page 11 08 March 2006
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e Strategic Planning: - Before the start of the project and its identification in the five year Capital Priorities
Plan, a strategic plan is undertaken. Strategic Planning is the study of the City wide implications of projects
being planned. This is undertaken on a cyclical basis for ongoing City projects with continuous Capital
Budgets and provides a snapshot of the direction that the City is taking.

e Operations/Maintenance: - After project completion, the responsibility is passed to the Operations and
Maintenance authority who operate, maintain and monitor the completed work until it requires major
rehabilitation or reconstruction.

1.5.3 Responsibility

As stated in City Policy A1424A, one of the key purposes of the Project Management Policy is to
“establish clear lines of accountability/responsibility for project management decisions and the
achievement of project objectives and deliverables. Clear lines of accountability/responsibility are
required to facilitate optimal decision making, minimize misunderstandings and delays, and understand
the causes of problems as they may arise.”

Responsibility for the project must be transferred from phase to phase. That is, for a road project, the
Transportation Planning Branch is responsible for the project during the concept phase. The other
Branches should be providing input, but the responsibility for decision making resides with the
Transportation Planning Branch. Once the project moves to the preliminary design phase,
responsibility and decision making authority is transferred to the Design Section, Streets Engineering
Branch.  Once the Design is complete, the responsibility for the project is then transferred to the
Construction Section, Streets Engineering Branch. Finally, after the construction is completed and the
warranty has expired, responsibility for the project is transferred to the Roadway Maintenance Section,
Streets Engineering Branch who manage the infrastructure for the rest of the product’s life

1.5.3.1 Project Manager

The Project Manager is defined in Policy A1424 as “the individual authorized and accountable for managing the
project and achieving the project objectives”. The project manager is appointed at the beginning of the preliminary
design phase. Project Management responsibility is identified in the Budget Profile Sheet. The project manager for
the majority of transportation facility projects is the Branch Manager of the Streets Engineering Branch.

1.5.3.2 Budget Manager

The Budget Manager is responsible for the project budget. The responsibility for the budget for the majority of
roadways projects parallels that of the project manager.

1.5.3.3 Delegation of Responsibility to Functional Managers

Because of the complex nature of roadways projects, different technical experts are assigned to each phase of the
project. These technical experts (Director of Design and Director of Construction) report directly to the project
manager (Branch Manager - Streets Engineering Branch)

2. MANAGEMENT DISCIPLINES

The Project Management Institute recognizes that there are many demands on a project manager. In the Project
Management Institute Body of Knowledge, these are known as Project Management Knowledge Areas.

2.1 The Project Management Institute Model

The Project Management Institute model suggests a total of nine Project Management Knowledge Areas, to be
incorporated into each of the five phases. These are:

e  Project Integration;
e Project Scope Management;
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Project Quality Management;

Project Time Management;

Project Cost Management;

Project Human Resource Management;
Project Communications Management;
Project Risk Management; and

Project Procurement Management.

2.2 Procedural Document Model
The management knowledge areas described above have been reduced somewhat for the purposes of this document:

Project Integration Management is the process that needs to be followed to ensure that all the other knowledge
areas are coordinated and incorporated into the project management plan. The project integration management
knowledge area is not dealt with on its own, rather, it is the underlying theme of this whole document.

Human Resources Management is defined as the processes required to make the most effective use of the
people involved in the project. Because of the very repetitive nature of the types of projects completed by the
personnel involved, there is not a lot of staff turnover or a need to hire and train new staff on a regular basis.
Therefore, the human resources management component is not included in this document. However, it is
expected that this document will act as an orientation for new employees.

The majority of the Project Procurement Management is handled by the Materials Management Branch of the
Corporate Services Department. The design and construction personnel involved in the procurement of
services (Consultants, Contractors etc.) follow pre-determined procedures that they do not have any real control
over. Therefore, the majority of the project procurement management is considered to be outside of the scope
of this document. Those parts of procurement management in which the project staff do take an active role are
included as part of the cost management knowledge area.

Consequently, for the purposes of this document, there are six management knowledge areas that need to be
understood and addressed. These are:

Project Scope Management;

Project Quality Management;

Project Time Management;

Project Cost Management;

Project Risk Management; and

Project Communications Management.

2.2.1 Scope Management

Scope is defined in City Policy A1424 as “the work content and products of a project or component of a project.”
The PMBOK recognizes the following steps for the scope management of each phase of the project in a project
management process:

Initiation

Scope Planning - developing a written scope statement as the basis for future project decisions.

Scope Definition - subdividing the major project deliverables into smaller, more manageable components.
Scope Verification - formalizing acceptance of the project scope.

Scope Change Control - controlling changes to project scope.

The tools, techniques and end products used to follow these steps are outlined in Table 1:

Page 13 08 March 2006



Project Management Manual for Transportation Projects

PHASE SCOPE PLANNING SCOPE SCOPE SCOPE CHANGE * END PRODUCTS
DEFINITION VERIFICATION CONTROL
CONCEPT Problem/Needs and Decomposition into Review by Manager Approval by Problem / Needs &
scope statement individual of Transportation Manager of Scope Statement.
prepared alternative solutions Planning Transportation Development of
Planning Alternatives.
PRELIMINARY Expert judgment (from Work Breakdown Review of plan by Formal acceptance Appointment of
DESIGN in-house, TAC and Structure template Transportation of plan by Project Manager and
AASHTO design (MS Project) Planning Transportation staff
standards Planning Preliminary Design
Plans and/or report

DETAILED DESIGN Expert judgment (from Work Breakdown Review of plan by Formal acceptance Contract Drawings
in-house TAC and Structure template Roadway of plan by Transp.
AASHTO design (MS Project) Construction Section | Planning if changed
standards) from preliminary

plan
CONSTRUCTION Expert judgment (from Decomposition of Survey control of Changes in field Constructed Facility
in-house) whole contract into work approved by
smaller units designers.
WARRANTY Use of As-Built As-built drawings Review of as-built Approval of as-built | As-Built drawings
drawing procedures completed by design | drawings by Design drawings
staff

Table 1: Scope Management Tools, Techniques and End Products

* Phase End Product checklists are found in Appendix E. The intent of the checklists is to identify all items that
should be considered during each phase, and what items should be delivered to the next phase. It is understood

that not all items will be delivered for every project, but all items should at least be discussed during the hand-off
process between phases.

2.2.2 Quality Management
Quality Management is defined in the policy as “the function required to determine and implement quality policy

throughout the project life cycle.’

following steps:

5

The quality management of each phase of the project should observe the

e Quality Planning - identifying which quality standards are relevant to the project and determining how to

satisfy them.

o  Quality Assurance - evaluating overall project performance on a regular basis to provide confidence that the
project will satisfy the relevant quality standards.

o Quality Control - monitoring specific project results to determine if they comply with relevant quality
standards and identifying ways to eliminate causes of unsatisfactory performance.

The tools, techniques and end products used to follow these steps are outlined in Table 2:

PHASE QUALITY QUALITY QUALITY CONTROL *END PRODUCTS
PLANNING ASSURANCE
CONCEPT Weighting system of Evaluation and end Inspection and acceptance Evaluation of alternatives
alternative solutions user input of plan by majority of Input from end users
stakeholders and
Professional Engineering
Stamp applied
PRELIMINARY Benchmarking (from Professionally Professional Engineering P.Eng Stamp on Drawings
DESIGN in-house, TAC and engineered drawings | Stamp applied.
AASHTO) and/or report.

DETAILED DESIGN Benchmarking from in- Professionally Permit to Practice Stamp Construction Specifications
house, TAC, AASHTO engineered contract applied to contract and Contract Documents
and Specification documents documents (including
Review Committee (including drawings) | drawings).

CONSTRUCTION Benchmarking (in- Laboratory testing of | Inspection of construction OA Test Results, Daily
house Specification engineering methods and approval of Inspection Reports and
Review Committee and materials the Construction Construction Completion
external contacts) Completion Certificate Certificate
WARRANTY Use of City Final Acceptance Approval of the Final Final Acceptance Certificate

Specifications and Final
Acceptance Guidelines

Inspection after
warranty period

Acceptance Certificate

Table 2: Quality Management Tools, Techniques and End Products
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* Phase End Product checklists are found in Appendix E. The intent of the checklists is to identify all items that
should be considered during each phase, and what items should be delivered to the next phase. It is understood
that not all items will be delivered for every project, but all items should at least be discussed during the hand-off
process between phases.

2.2.3 Time Management

Time Management is defined in the policy as “the function required to maintain appropriate allocation of time to

the overall conduct of the project through the successive stages of its natural life cycle.” The PMBOK suggests that

time management should observe the following steps for each phase:

o Activity Definition - identifying the specific activities that must be performed to produce the various project
deliverables.

o Activity Sequencing - identifying and documenting interactivity dependencies.

e Activity Duration Estimating - estimating the number of work periods which will be needed to complete
individual activities.

o Schedule Development - analyzing activity sequences, activity durations, and resource requirements to create
the project schedule.

e Schedule Control - controlling changes to the project schedule.

The tools, techniques and end products used to follow these steps are outlined in Table 3:

PHASE ACTIVITY ACTIVITY DURATION SCHEDULE SCHEDULE *END
DEFINITION SEQUENCING ESTIMATING | DEVELOPMENT CONTROL PRODUCTS
CONCEPT Expert judgment Expert judgment Expert judgment Using Capital Annual review Implementation
and analogous Priorities Plan of Capital Schedule
estimating from Priorities plan
similar projects
PRELIMINARY From schedule From schedule Expert judgment Using MS Project Using MS Preliminary
DESIGN templates and/or templates and/or and analogous and/or checklists Project and/or Design
checklists checklists estimating from checklists Schedule
similar projects
DETAILED From schedule From schedule Expert judgment Using MS Project Using MS Detailed Design
DESIGN templates and/or templates and/or and analogous and/or checklists Project and/or Schedule
checklists checklists estimating from checklists
similar projects
CONSTRUCTION | From schedule From schedule Expert judgment Using MS Project Using MS Construction
templates and/or templates and/or and analogous and/or checklists Project and/or Schedule
checklists checklists estimating from checklists
similar projects
WARRANTY Final Time Final Time
Reporting Report

Table 3: Time Management Tools, Techniques and End Products

* Phase End Product checklists are found in Appendix E. The intent of the checklists is to identify all items that
should be considered during each phase, and what items should be delivered to the next phase. It is understood
that not all items will be delivered for every project, but all items should at least be discussed during the hand-off
process between phases.

2.2.4 Cost Management

Cost Management is defined as “the function required to maintain effective financial control of [the] project

throughout its life cycle.” PMBOK suggests the cost management follows these steps for each phase of the project:

e  Resource Planning- determining what resources (people, equipment, materials) and what quantities of each
should be used to perform project activities.

o  Cost Estimating - developing an approximation (estimate) of the costs of the resources needed to complete
project activities.

o Cost Budgeting - allocating the overall cost estimate to individual work items.

e Cost Control - controlling changes to the project budget.
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The tools, techniques and end products used to follow these steps are outlined:

PHASE RESOURCE COST COST COST **END
PLANNING ESTIMATING BUDGETING CONTROL PRODUCTS
CONCEPT Expert judgment Analogous Capital Priorities Concept Plan
using experience estimating using Plan Process Estimates £50%
gained from costs per metre and Capital
previous projects from Streets Priorities Plan
Branch budget
PRELIMINARY Take off from Analogous Budget Approval of Preliminary
DESIGN preliminary plans estimating using Adjustment budget adjustment | Estimates 130%
using expert unit prices from process (as (as necessary) and CPP budget
judgment using previous contracts | necessary) adjustment (as
experience gained necessary)
from previous
projects
DETAILED Take off from Analogous Budget Approval of Pre-tender
DESIGN contract plans estimating using Adjustment budget adjustment | estimates £20%
using expert unit prices from process (as (as necessary) and CPP budget
judgment using previous contracts | necessary) adjustment (as
experience gained necessary)
from previous
projects
CONSTRUCTION | Actual quantities Input of awarded Budget Bid analysis and Tender, Post-
from field tender unit prices Adjustment award and tender estimates
operations process (as approval of #10%, Bid
necessary) budget adjustment | analysis and
(as necessary) award,*
Actual
construction costs
and CPP budget
adjustment (as
hecessary
WARRANTY Final Cost Final Cost Report
Reporting & Exception
Report as
required

* Actually procurement management

Table 4: Cost Management Tools, Techniques and End Products

** Phase End Product checklists are found in Appendix E. The intent of the checklists is to identify all items
that should be considered during each phase, and what items should be delivered to the next phase. It is
understood that not all items will be delivered for every project, but all items should at least be discussed during
the hand-off process between phases.

2.2.4.1 Project Re-evaluation

Should a project cost estimate fall out of the acceptable accuracy envelope prior to the construction phase, the
project should be re-evaluated to ensure that it is still justified. For example, if a project with a concept level
estimate of $100,000 is estimated during the detailed design phase (pretender) at $200,000, the project should be
transferred back to the concept phase to reevaluate its justification.

2.2.5 Risk Management

Risk Management is defined as “the process and science of identifying, analyzing and responding to risk factors

throughout the life of a project and in the best interests of its objective.” Two types of “risk” are identified: Those

which involve the possibility of suffering harm or loss and those which could be associated with an opportunity.

The PMBOK suggests that risk management should follow these steps:

o Risk Identification - determining which risks are likely to affect the project and documenting the
characteristics of each.

o  Risk Quantification- evaluating risks and risk interactions to assess the range of possible project outcomes.

o Risk Response Development - defining enhancement steps for opportunities and responses to threats.

o  Risk Response Control - responding to changes in risk over the course of the project.
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The tools, techniques and end products used to follow these steps are outlined in Table 5. As well, Risk Analysis
process and two case studies are found in Appendix F.
PHASE RISK RISK QUANTI- RISK RESPONSE RISK **END
IDENTIFICATION FICATION DEVELOPMENT RESPONSE PRODUCTS
CONTROL
CONCEPT Stakeholder Analysis Risk assessment by N/A * N/A * Risk Assessment
in-house or external
staff
PRELIMINARY Preparation of Design Preparation of N/A * N/A * Design Brief and
DESIGN Brief Design Brief and EIA/Screening
EIA in some cases Report
DETAILED DESIGN Professional engineer Professional N/A * N/A * P.Eng. stamp on
identifies risks engineer identifies drawings
associated with project risks associated with Design Summary
in design summary project
CONSTRUCTION Deficient test results Deficient test results | Deficient test results Problems with Deficient Test
reporting reporting correction or penalties | construction are results Reports
Hazard assessment of Hazard assessment assessed. corrected at and correction
site of site Design services are contractors Design Services
used during expense during
construction to construction
minimize risks. Hazard
assessment report
WARRANTY Final Acceptance Final Acceptance Correction of Final Acceptance Final report
Inspection Deficiency list deficiencies of work identifying areas
requiring special
monitoring

* PMBOK recognizes that products involving largely proven technology involve less risk than those which
involve new methods. Consequently there is very little risk associated with roadways projects unless they
involve a new design or construction technique. Therefore, there is no risk response development or risk
response control for the planning and design of roadway projects.

Table 5: Risk Management Tools, Techniques and End Products

**Phase End Product checklists are found in Appendix E. The intent of the checklists is to identify all items that
should be considered during each phase, and what items should be delivered to the next phase. It is understood
that not all items will be delivered for every project, but all items should at least be discussed during the hand-off
process between phases.

2.2.5.1 Risk Management and Contingency

The amount of contingency is directly related to the amount of unknowns that the project manager has to deal
with. The range of acceptable cost estimating accuracy is a reflection of the reduction of unknowns through the
project life. At the concept phase, the number of unknowns is much greater than at the construction phase, and
therefore the +/-50% accuracy range is satisfactory. Once the design begins to take shape, those unknowns
should be reduced, and therefore, the accuracy of the cost estimate increases.

Many project managers use the standard 10-20-30% contingency of total costs without really looking at what the
unknowns are. Project Managers should understand the risks associated with the project, and determine the
appropriate amount of contingency for various elements. This will produce more accurate cost estimates.

2.2.6 Communications Management

Communications Management is defined in the policy as “the proper organization and control of information

transmitted by whatever means to satisfy the needs of the project.” Information control follows these steps:

o  Communications Planning - determining the information and communications needs of the stakeholders: who
needs what information, when will they need it, and how will it be given.

o Information Distribution - making needed information available to project stakeholders in a timely manner.

o  Performance Reporting - collecting and disseminating performance information. This includes status
reporting, progress measurement
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o Administrative Closure - generating, gathering, and disseminating information to formalize phase or project

completion.

The tools, techniques and end products used to follow these steps are outlined in Table 6:

PHASE COMMUNICATIONS INFORMATION PERFORMANCE | ADMINISTRATIVE *END
PLANNING DISTRIBUTION REPORTING CLOSURE PRODUCTS
FUNCTIONAL Stakeholder analysis Using Performance Formal Approval from | Formal Approval
PLANNING through public meetings | communications reviews of City Council from City Council
skills at public individuals and Project Evaluation
meetings and project including
bulletin distribution | consultant
evaluations
PRELIMINARY Stakeholder analysis Using Performance Formal approval of Approval of Owner
DESIGN through public meetings | communications reviews of owner Project Evaluation
skills at public individuals and and performance
meetings and project measures
bulletin distribution
DETAILED DESIGN | Stakeholder analysis Using Performance Approval of owner as Approval of Owner
through public meetings | communications reviews of necessary and (as necessary)
skills at public individuals and documentation of Project Evaluation
meetings and project design of projects and performance
bulletin distribution measures
CONSTRUCTION Stakeholder analysis Using Performance Documentation of Project Evaluation
through public meetings | communications reviews of construction of and performance
skills at public individuals and projects measures
meetings and project
bulletin distribution
WARRANTY Preparation of project Project Evaluation Documentation of Collection of all Project Evaluation
evaluation FAC inspection and | documentation in one and performance

results

central area

measures

Table 6: Communications Management Tools, Techniques and End Products

*Phase End Product checklists are found in Appendix E. The intent of the checklists is to identify all items that
should be considered during each phase, and what items should be delivered to the next phase. It is understood
that not all items will be delivered for every project, but all items should at least be discussed during the hand-off
process between phases.

One of the objectives of this document is to ensure that sufficient work has been completed at each phase of the
project to make the decision of whether or not the project should proceed to the next phase. In order to do this, each
of the management knowledge areas should be addressed at each phase, and an end product produced for that
particular management area as shown above.

The following matrix, Table 7, is based on one found in the Project Management Audit, and summarizes each of

these end products.

It is interesting to note that the majority of these end products are things that have been

produced by the Branches involved for many years. Detailed checklists of deliverables for each phase have been
developed for this update and can be found in Appendix E.
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FUNCTIONS STRATEGIC PLANNING CONCEPT (FUNCTIONAL PRELIMINARY DESIGN DETAILED DESIGN CONSTRUCTION POST CONSTRUCTION OPERATIONS/
PLANNING) PHASE (DEVELOPMENT) PHASE (DEVELOPMENT) PHASE |(IMPLEMENTATION) PHASE (WARRANTY) PHASE MAINTENANCE

PHASE

PROJECT MANAGER OF MANAGER OF MANAGER OF STREETS ENGINEERING MANAGERS OF STREETS

MANAGER TRANSPORTATION PLANNING TRANSPORTATION PLANNING ENGINEERING, TRAFFIC

FUNCTIONAL | Manager of Transportation Planning Manager of Transportation Planning Director of Roadways Design Director of Roadways Construction OPERATIONS AND EDMONTON
MANAGER TRANSIT
SCOPE Problem/Needs Statement prepared Problem/Needs Statement prepared Project Manager appointed. Final engineering drawings and Decision to perform work in-house or As-Built drawings are finalized and Operation, Maintenance and monitoring of

MANAGEMENT |Completed analysis conducted by expert Completed analysis conducted by expert  |Sketch Drawings Developed [professional specifications produced contract out based on quality/time/cost approved by the Project Manager facilities
personnel lpersonnel Preliminary Design Report prepared considerations
Constraints/Alternatives considered Constraints/Alternatives considered As-Built drawings are produced as
Scope statement prepared Scope statement prepared construction proceeds
END Problem/Needs Statement. [Problem/Needs and Scope Statement Appointment of Project Manager and staff |Contract Drawings Constructed Facility As-Built Drawings Safe and reliable infrastructure from
PRODUCTS |Alternatives considered |Development of Alternatives, concept plans |Preliminary Design Plans and/or Report commissioning to closure
Scope Statement and report
QUALITY Technical assessment of alternatives Technical assessment of alternatives Project Manager assesses whether prior Quality control program to control all Quality control program monitors A Warranty Control System is established |Management System monitoring of the
MANAGEMENT |performed by qualified experts lperformed by qualified experts work is sufficient i.e.: all necessary aspects of design work construction quality to the end of the warranty period. ongoing condition of the inventory and
Formal input from end users/public Formal input from end users/public approvals, estimates, justifications in place |Critical analysis of detailed designs plus an |Construction Completion Certificate issued |Final Acceptance Certificate are issued to Jcomparison to the design life expectancy
Regulatory requirements addressed assessment of the constructibility of the to the Owner the Owner
roject is performed
END Evaluation of Alternatives Evaluation of Alternatives P.Eng. Stamp on drawings'’ Construction Specifications and Contract |QA Test Results, Final Acceptance Certificate Regular condition reports
PRODUCTS  |Input from End Users Input from End Users Documents Daily Construction Progress Reports and
Construction Completion Certificate
TIME A preliminary time budget should be A preliminary time budget should be Establish time milestones relating to Project Manager may need to update Contractors prepare construction schedule (A final time report is included in Project Timely scheduling of rehabilitation and
MANAGEMENT |prepared for the completion of this phase prepared for the completion of this phase |meeting objectives [project schedule to be approved by Project Manager evaluation report and variances explained |maintenance activities through the
Utilization of Work Breakdown Structure  Utilization of Work Breakdown Structure  |Project Manager produces overall project Any changes to completion dates are \Management System
schedule communicated to users
END Initial Schedule Implementation Schedule Preliminary design schedule Detailed design schedule Tender Schedule Final Time Report List of priorized locations requiring
PRODUCTS Construction schedule rehabilitation or reconstruction
COST Qualified experts understand the cost Qualified experts understand the cost Project cost estimates may require Pre-Tender estimates produced Tendering proceeds upon approval by the |A final cost report is produced and |Maximize the effectiveness of available
MANAGEMENT (constraints Project Profile Sheet submitted Jconstraints Project Profile Sheet submitted |updating as a result of preliminary Scope change or budget adjustment may be |Owner variances explained budgets through optimization sub-
- indicates accuracy of the estimate - indicates accuracy of the estimate engineering work required Bid evaluations are performed and in- lprograms
City Council approves budget City Council approves budget house estimates are evaluated by the
Owner and the Project Manager
END Transportation Master Plan Estimates Concept Plan Estimates +50% Preliminary Estimates #30% Pre-tender Estimates +20% Tender, Post Tender Estimate +/-10%, Bid |Final Cost Report Cost Reporting of Maintenance Activities
PRODUCTS |£50% CPP Budget CPP Budget Adjustment (as necessary) CPP Budget Adjustment (as necessary) Analysis and Award, Actual Construction
Costs, CPP Budget Adjustment (as
necessary)
RISK Contingency Plans produced for sensitive |Contingency Plans produced for sensitive |Status reporting on those variables that are |Professional stamps applied to drawings |4 deficiency Control System identifies and |A final Commissioning report is produced |Optimization of the available budgeted
MANAGEMENT (projects lprojects of greatest concern and of highest risk after all professionals have checked the corrects all construction/design to verify that all sub-components of the capital and maintenance funds to minimize
Risks associated with problem identified ~ JRisks associated with problem identified documents deficiencies system function effectively as a whole overall long term infrastructure costs
and quantified if possible and quantified if possible Commissioning Plan submitted to Project
Manager
END Risk Assessment Risk Assessment Design Brief P.Eng. stamps on drawings and documents |Deficient Test Reporting and Correction Final Commissioning Report with areas Scheduled and unscheduled inspections of
PRODUCTS Environmental Impact Assessment / Design Services during Construction requiring specific monitoring facilities
Screening Report Hazard Assessment
COMMUNI- |Documented Work Authorization given by |Documented Work Authorization given by |The project manager must be a Formal written agreement exists between |End users of the final product are trained |Project evaluation report is produced Interface points established between
CATIONS Owner before proceeding to Developmentalj|Owner before proceeding to Developmental|communicator to upper management, to the |the owner department and participants in its use and maintenance which summarizes lessons learned by the  |planners, designers and construction
MANAGEMENT (Phase Phase [project team and to the interested outside |employed outside the department, i.e. Relevant maintenance and operating [project management team entities to relay operational concerns
Formal Organization/responsibility matrix §Formal Organization/responsibility matrix |parties designers, other civic departments, manuals are received and approved before
prepared lprepared Owner should meet regularly with the contractors project is complete
Project Manager
END Formal Approval from City Council Formal Approval from City Council Approval of Owner Approval of Owner (as necessary) Construction evaluation including Project Evaluation including performance |Formal responsibility matrix
PRODUCTS Performance measures for individual Preliminary design evaluation including  |Detailed design evaluation including [performance measures for individual measures for individual projects

Iprojects

|performance measures for individual

rojects

|performance measures for individual

rojects’

projects’

Table 7: Project Management Responsibility and End Products Matrix For Transportation Facility Projects

' The engineer who takes professional responsibility is accepting the responsibility that all issues have been addressed.
? Includes Consultant Completion Advice Forms, Contractor Completion Reports; Contractor Safety Evaluation; Customer (public) Satisfaction Reports; Construction Return Reports etc.
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2.3 Value Engineering Process

Value Engineering (VE) is an organized process that looks at removing unnecessary costs from products and
services while assuring that quality, reliability, product performance, and other critical factors meet or exceed the
customer’s expectations. The objectives of a VE study are to improve quality, minimize total project costs, reduce
construction time, make the project easier to construct, insure safe operations, and assure environmental goals.

The improvements are the result of the systematic application of recognized techniques by a multi-disciplinary
team which identifies the function of a product or service; establishes a worth for that function; generates
alternatives through the use of creative thinking; and provides the needed functions, reliably, at the lowest cost.
The team can be comprised of those involved in the design, construction, and maintenance as well as technical
experts.

Value Engineering studies are guided by a specific job plan that has the following steps:
Project Selection
Team Selection
Information
Functional Analysis
Speculation
Evaluation

Life Cycle Costing
Development
Reporting
Implementation
Audit

For more information on Value engineering , see Appendix G — Value Engineering Process

3. WORKFLOW THROUGH THE FIVE PROJECT PHASES

The following provides further detail on how each of the end products of the five project phases are obtained. In
some cases, the end products are produced in the form of one summary report for many projects, in other cases the
end products are produced individually for each project.

3.1 CONCEPT

3.1.1 Goals, Objectives And Responsibilities

The beginning of the concept phase is defined as the true beginning of the project, and therefore the start of the

project life cycle. It is undertaken on individual projects identified in the Strategic Plan (Transportation Master

Plan). The goals, objectives and responsibilities of the concept planning phase are:

e to take the individual projects identified in the Transportation Master Plan and develop a problem/needs
statement

e to generate a series of alternative solutions to the problems

e to gather formal input from end users

e to complete a technical analysis of the alternatives and recommend the best solution based on economic and
other factors

e to provide an estimate of the cost of the selected alternative

e to compile this information in a report with plans

Each of these objectives results in one or more end products that fall into one of the previously defined management
knowledge areas. These end products are listed below, with a brief description of how each one is derived.
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3.1.1.1 Scope Management

Initiation stems from the Strategic plan
o Problem/Needs and Scope Statement
A concise statement which clearly defines the problem to be solved, the need to find a solution and to
document the overall objectives of the owner.
“ The existing at - grade intersection at Road A and Road B is approaching capacity. To reduce anticipated
delays, minimize accidents and to accommodate future growth in traffic demand, a grade separated
interchange is required. The costs for such an interchange must be justifiable. A report documenting
alternatives should be available for review and discussion within 3 months.” A scope statement or terms of
reference should then be developed. For the concept planning component of the concept phase, this
document will include the problem / needs statement together with a definition of the end product,
activities to be undertaken, resources required to conduct those activities and quality performance
measures. Activities to be undertaken include :
¢ Compile existing information
- Limits of study
- Traffic volumes
- Land uses / population and employment
- Geotechnical data
- Pavement structures
- Environmentally sensitive areas / issues
- Accident statistics
- Adjacent property ownership
- Utilities / stormwater facilities
¢ Future information
- Land uses / population and employment
- Traffic volumes
o Development of Alternatives
- Define required level of service
- Development of alternative solutions
- Identify issues, impacts and constraints ( e.g. staging, traffic noise, property requirements, drainage
requirements, operations, access, gradelines, environmental and utility relocation’s )
- Address mitigation of issues, impacts and constraints
- Estimate costs of alternative in current dollars (using unit rates)
- Define range of costs based on accuracy of unit rates

3.1.1.2 Quality Management

o Evaluation of Alternatives
- Define impact of “ do nothing”
- Tabulate alternative solutions against issues and costs
- Develop weighting / ranking system
- Recommend preferred alternative

o Input from end users
Input from stake-holder groups is essential at the concept planning stage of the process. Typically the
design and construction phases of a major transportation project such a grade separated interchange, new
roadway or L.R.T. extensions are cost shared with Alberta Transportation & Utilities. Their input to the
project at this crucial stage is essential to help define level of service, timing and financial constraints. The
project manager for the design and construction phase of the project is the Manager of Streets Engineering.
Input from their area of expertise covers topics such as geometrics, staging/constructibility and costing.
Similarly, the Manager of Streets Engineering is ultimately responsible to operate and maintain the facility
upon completion of the construction phase and their input is also valuable at this time.
For major projects, community leagues and business associations are contacted to request their
participation in project concept planning. These groups provide input on social, economic, community and
environmental issues. For minor projects the individual community leagues are contacted. Stake-holders
are also involved in the development of evaluation criteria and selection of recommended solution.
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3.1.1.3 Time Management

o [mplementation Schedule

The implementation schedule, which is set during the strategic planning phase, is reviewed to ensure that
no major conflicts exist. The schedule should also include a project plan describing the shelf life of the
report, and the timing of the remaining components of the overall project management process. If there is
any lag time between the long range / strategic planning report and the conceptual / concept planning phase
then the long range report must be reviewed prior to commencing conceptual planning to ensure that the
problem / needs statement and evaluation criteria are still current. The concept planning phase usually
commences before the individual projects are placed in the five year capital priorities plan.

3.1.1.4 Cost Management

e Cost Estimates
Projects that are identified in a five year period, which have concept plans completed have estimates that
are accurate to within £50% of the actual costs.

e Capital Priorities Plan Budget
The estimated costs from the concept planning study are used in the Capital Priorities Plan as the budget
for the work.

3.1.1.5 Risk Management

e  Risk Assessment
¢ For major projects, following the development of the problem/needs statement, a risk assessment is
undertaken with representation from the major stake-holders. With all major projects, the highest
cost saving potential and the lowest cost to change is during the concept phase of the project.
¢ For smaller projects an internal risk review is conducted. The internal risk review has the objectives
of ensuring projects are cost effective and justifiable, priorized properly in the capital priorities plan
and are scheduled properly to minimize disruption.

See Appendix F — Risk Management Process

3.1.1.6 Communications Management

e  Capital Priorities Plan Approved by Council
The Capital Priorities Plan is approved by Council.
e  Performance Measures
A comparison of the concept planning estimate given in the capital priorities plan to the actual construction
costs will indicate the success of the planning process in foreseeing the potential problems and obstacles.

See Appendix E — End Phase Checklists for a detailed list of deliverables for the Concept Phase

3.2 PRELIMINARY DESIGN PHASE

3.2.1 Goals, Objectives And Responsibilities

The individual goals of the Preliminary or Developmental phase of the project are in broad terms to take what has
been produced at the Conceptual Phase and develop it into a Preliminary plan, ensuring that:

e the project is feasible (cost effective)

e all pertinent issues are addressed and

e all major cost components are evaluated.

The main objective of the Preliminary (Developmental) Design Phase is to develop a feasible project, and define by
an engineering plan and/or report, with a cost estimate that is correct to within 15% of the actual cost.
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3.2.2 End Products

3.2.2.1 Scope Management

o Appointment of Project Manager and Staff
The Manager of Streets Engineering acts as the Project Manager during the Design and Construction
phases of the project. The Roadways Design Section is responsible for the Preliminary (Developmental)
and Detailed Design Phases. The Roadways Construction Section is responsible for the Construction and
Post Construction (Warranty) Phases. The Director of Roadways Design and the assigned General
Supervisor assess the resources required to complete the project and how much time will be required. In-
house staff are supplemented with engineering consultants to meet the requirements of the project.
Consultant appointments are made in accordance with the appropriate City Policy.
e Preliminary Design plans and/or Reports

The preparation of the Preliminary Design Plans involves several steps:

The Cadastral Base maps are obtained from the corporate Geographic Base Information System.

The existing utilities are also obtained from the same system.

Additional site data, as required, is obtained by means of surveying or by using photogrammetric techniques.

If a pavement structure is required, this is also obtained. This may involve obtaining some specialized traffic
projections from the Transportation Department and possibly existing soils or pavement information.

For the Developmental (Preliminary) plans, the horizontal alignment is established, then the vertical alignment
is reviewed and some construction details are addressed.

A preliminary design report for structures, geotechnical work, drainage and other specialized works is usually
completed by consultants or by staff from other City Departments. The preliminary design report covers
all issues arising from the scope statement provided by the Owner.

3.2.2.2 Quality Management

e  Professional Responsibility for Quality

It is imperative that the individuals preparing the project design understand the problem and issues that
require attention. This requires a review of the Problem/Needs Statement and/or concept plan/report.

All regulatory requirements such as land requirements, pipeline and railway crossing requirements and
environmental requirements are considered as part of the Preliminary Design Phase to ensure feasibility
from a regulations perspective. For example, if a major project encroaches in the North Saskatchewan
River Valley, Bylaw 7188 states that an Environmental Impact Assessment must be completed. The results
of this assessment may add considerable costs to a project in mitigative measures to overcome any
environmental issues. This could potentially bring the cost/benefit ratio down to where the project was no
longer economically feasible. All regulatory issues must be known and addressed at the end of the
Developmental (Preliminary) Design phase. The professional engineer, in stamping the design, is taking
responsibility that all these tasks have been performed.

3.2.2.3 Time Management

e Preliminary Design Schedule
Because of the repetitive nature of the various roadways projects, many of the activities can be defined in
advance. For larger projects, a preliminary design schedule is completed, using the one given in Appendix
A as a base. For smaller projects, the schedule may take the form of a checklist. The schedule or checklist
takes into account fixed dates such as the dates of any required Council appearances, as well as any dates
that are part of regulatory requirements.

3.2.2.4 Cost Management

e Preliminary Estimates
All estimates within the Streets Engineering Branch are calculated on unit prices of standard items. There
are two components that have an impact on the quality of an estimate. These are the quantities and the unit
rates used. The accuracy of the estimate is dependent largely on the detail of plan that is available when
the estimate is calculated. At the preliminary design phase, the detail of the plan is such that the major cost
implications have been identified, however, the exact quantities of each item may not be known.
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For rate bases, a tabulation of bids is produced by the Construction Estimator each year, to compare each
of the unit prices for each of the contracts, bid by each contractor. The lowest bid in each case for the
annually repetitive contracts, such as lanes, roadway rehabilitation contracts, miscellaneous minor contract
is used as a rate base for the following years’ work. Each of the individual item prices are reviewed
against the bid tabulations, to ensure that they are representative of the average bids. If they are not, they
are adjusted to be in line with the average. The rate bases are approved by the Director of Roadways
Construction, and the Manager of Streets Engineering.

The preliminary (budget) estimate of the roadways work is typically completed and summarized by the
Construction Estimator in the Construction Section of the Streets Engineering Branch. This is done using
the rate bases described previously. Preliminary estimates of other work is completed by consultants. All
preliminary cost estimates are produced from preliminary plans, and as such are expected to be accurate to
within 30% of the actual construction cost. This does not imply that a 30% contingency is added to the
project costs, rather that the estimate will be accurate to within 30% of the final construction cost. All
estimates are approved by the General Supervisor and Director of Construction and reviewed with the
Manager of the Streets Engineering Branch.
o Capital Priorities Plan Budget Adjustment

Funding for the design and construction of transportation projects is provided by the Capital Priorities Plan
budget. The budget estimate is compared with the original CPP budget estimate prepared by
Transportation Planning at the Concept Phase. If the budget requires adjustment, this is completed in
accordance with the appropriate policy.

3.2.2.5 Risk Management

e Design Brief
It is noted that in projects that are very repetitive, there is little risk of failure; however, if a new design
method has been applied, or if a new construction method is being proposed, this will add a degree of
uncertainty to the project. A design brief is completed which outlines the key decisions made during the
Developmental Phase of the project. This brief should provide the function manager responsible for the
next phase with all issues and problems that have not been completely resolved, or that have some degree
of risk associated with them.

o Environmental Impact Assessment / Screening Report

On projects that are environmentally sensitive, such as those in the river valley or ravine system, an

Environmental Impact Assessment or Screening Report must be completed in accordance with Bylaw
7188. This report identifies the types of environmental concerns and provides mitigative measures to
minimize the effects on the environment.

See Appendix F — Risk Management Process

3.2.2.6 Communications Management

e Approval of Owner
The Client Department (usually the Transportation Planning Branch) approves the plans as required to ensure
that the original intent of the design has been met.
e Preliminary Design Evaluation
At the end of the preliminary design phase an evaluation is completed which studies the performance of the
design team with respect to the original objectives of the preliminary design exercise. This evaluation
includes:
¢ Comparing the design costs as a percentage of the total construction.
¢ Ensuring that any concerns raised by members of the general public or other stakeholders were
effectively dealt with.

See APPENDIX E — End Phase Checklists for a detailed list of deliverables for the Preliminary Design Phase
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3.3 DETAILED DESIGN PHASE

3.3.1 Goals, Objectives And Responsibilities

The detailed design improves upon the details given in the preliminary plan. It provides the information required to
construct the work in accordance with the engineering plans and specifications. The detailed design can be
prepared by in-house staff and/or engineering consultants, dependent upon the project and the resources required.
Consultants are appointed in accordance with the appropriate City policy. The detailed design is the responsibility
of the Roadways Design Section. The goal of the detailed design phase is to prepare contract plans and
specifications so that the project can be implemented. The pre-tender or project construction estimate is taken from
these plans.

3.3.2 End Products

3.3.2.1 Scope Management

e Contract Drawings

The final engineered drawings are the contract plans that form part of the contract documents. These plans
consist of the alignment coordinate geometry, the vertical alignment grades, the existing and proposed
utility plans and the construction details. Other plans are also produced (land requirements, pipeline
crossing plans, railway crossing plans etc.) on an as-required basis. These plans must contain all the
necessary details to construct the project. In the case of bridge structures and major drainage
improvements, the construction drawings and specifications are prepared by consultants. The final
drawings must meet all the requirements of the scope statement provided by the Owner, and are approved
by the Director of Design.

3.3.2.2 Quality Management

o Construction Specifications
The construction specifications for Transportation work are part of the City of Edmonton Standard
Construction Documents and Specifications for Watermains, Sewers, Roadways Hard Surfacing and
Landscaping. These documents are updated on an as-required basis. Modifications to the roadways
specifications are approved by the Specification Review Committee which consists of Professional
Engineer members of the Roadway Construction, Roadway Design, and Roadway Maintenance Sections of
the Streets Engineering Branch. Modifications to other specifications that are common to all areas covered
by the Specifications books are approved by the Standard Specifications Sub-Committee of the Standard
Documents Committee which has a Professional Engineer member from the Streets Engineering Branch as
well as Professional Engineer members from other Branches.
Specifications for specialized items which do not appear in the City of Edmonton Standard Construction
Documents and Specifications for Watermains, Sewers, Roadways Hard Surfacing and Landscaping book
are prepared on a project by project basis, and added as Special Provisions to the Contract Documents.
These specifications may be developed in-house by the Construction Supervisor, and approved by the
General Supervisor of Construction, or by qualified professional engineers as part of a consulting
assignment.

e Contract Documents
The contract documents are controlled by the Materials Management Branch of the Finance Department
through the Standard Documents Committee. The Streets Engineering Branch also has representation in
this committee. The contracts are assembled by the Construction Supervisor who will be responsible for
the work. The final contract document is approved (P.Eng stamp) by the General Supervisor of
Construction, and reviewed by the Director of Construction. A Permit to Practice stamp is then placed on
the documents by the Manager of Streets Engineering.

3.3.2.3 Time Management

o Detailed Design Schedule
Again, because of the repetitive nature of much of the roadways detailed design, many of the activities are
pre-determined. For larger projects a detailed design schedule is updated, using the one given in Appendix
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A as a base. For smaller projects, the schedule may take the form of a checklist. The schedule or checklist
takes into account fixed dates such as the dates of any required Council appearances, and the dates of
tendering and construction, as well as any dates that are part of regulatory requirements. The most
important dates at this stage are the proposed tender dates. All plans should be completed by this date.

3.3.2.4 Cost Management

Pre-Tender Estimates

The pre-tender estimate is prepared by the individual construction supervisor who will be responsible for
the construction of the contract work. If the work is outside of the scope of experience there is input from
the design engineering consultants. The rate base is essentially the same as for the preliminary estimate.
However, where abnormal working conditions occur, within a certain contract, which in the professional
opinion and experience of the supervisor would cause the price to change, the unit price is adjusted.
Contract plans are used at this stage of the project estimation These estimates are expected to be accurate
to within 20% of the actual construction cost, and are used for budgeting the work for construction. This
does not imply that a 20% contingency is added to the project costs, rather that the estimate will be
accurate to within 20% of the final construction cost. These estimates are approved by the General
Supervisor and Director of Construction and reviewed with the Manager of the Streets Engineering
Branch.

Capital Priorities Plan Budget Adjustment

The budget estimate is compared with the original CPP budget estimate prepared by Transportation
Planning at the Concept Phase. If the budget requires adjustment, this is completed in accordance with the
appropriate policy.

3.3.2.5 Risk Management

Professional Responsibility for Design

For in-house designs, the detailed plans are approved (P.Eng stamp) by the Design General Supervisor or
Design Engineer and the Permit to Practice stamp is applied by the Director of Roadways Design. For
designs completed outside the Branch, the plans are approved (P. Eng. stamp) by the design engineer
taking professional responsibility for the work, and the Permit to Practice is applied by the company or
outside Branch/Department responsible. The engineer is taking responsibility for any risks associated with
the design.

To ensure that the work has been reviewed for constructibility by the Design and Construction General
Supervisors, they are both required to initial the plans before the Manager of Streets Engineering approves
the project for construction.

See Appendix F — Risk Management Process

3.3.2.6 Communications Management

Approval of Owner (as necessary)

If the design has changed measurably since the Preliminary drawings were approved, the detailed design drawings

are re-approved.

Detailed Design Evaluation
At the end of the detailed design phase an evaluation is completed which studies the performance of the design

team with respect to the original objectives of the detailed design exercise. This evaluation includes:

¢ Comparing the design costs as a percentage of the total construction costs.

¢ Ensuring that any concerns raised by members of the general public or other stakeholders were
effectively dealt with.

See APPENDIX E — End Phase Checklists for a detailed list of deliverables for the Detailed Design Phase
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3.4 CONSTRUCTION PHASE

3.4.1 Goals, Objectives And Responsibilities

The Construction of Transportation Facilities in the City of Edmonton is the responsibility of the Roadways
Construction Section of the Streets Engineering Branch. The objective of the construction phase is to ensure that
the facilities are constructed to the prepared plans and to the specifications outlined in the contract books. The
project should be kept within schedule and budget. The management responsibilities are transferred to the
Roadways Construction Section from the Roadways Design Section. A single contract may be comprised of many
different locations and groups of plans as described above.

3.4.2 End Products

3.4.2.1 Scope Management

o Constructed Facilities
The construction supervisor requests a project schedule from the selected contractor to ensure compliance
with the outside time constraints. The construction of the facilities then begins with a full time inspector
on site ensuring that all requirements of the plans and specifications are met. The inspector is also
responsible for completing the construction returns as the project progresses.

3.4.2.2 Quality Management

e  Quality Assurance Test Results
The quality control of materials is the responsibility of the contractor. The contractor ensures that all
materials provided on the job are within the prescribed specification tolerances. A quality assurance
program is completed by the Materials Engineering Laboratory by the Engineering Services Section of the
Streets Engineering Branch. All testing is conducted using ASTM/CSA approved procedures, in
accordance with the construction specifications. Quality Assurance is performed by qualified materials
laboratory technicians on all materials incorporated into transportation facility projects. Quality Assurance
is also performed by materials consultants on an as-required basis.
The results of the quality assurance testing are forwarded to the Construction Supervisor. If the materials
tested are not within the limits identified in the specifications, either a penalty is assessed or the contractor
removes and replaces the faulty work at his expense.

e Daily Construction Progress Reports
The construction inspectors complete Daily Construction Progress Reports that provide information about
the construction provided each day.

o Construction Completion Certificate
The completion of the Construction Phase is formalized by the approval of the Construction Completion
Certificate. The Construction Completion Certificate is prepared by the Construction Supervisor, reviewed
by the Director of Construction and approved by the Manager of the Streets Engineering Branch.

3.4.2.3 Time Management

o Tender Schedule
A tender schedule is completed at the beginning of the year, outlining the advertising, pick-up and closing dates

of all tenders. This is issued to all the design and construction personnel, as well as Materials Management
Branch and Transportation Operations.

o Construction Schedule
A construction schedule is requested from the contractor. The schedule must show all key tasks at all
locations in the contract, as well as the completion date as shown in the original contract. The schedule is
then used to monitor the progress of the contract. If, in the professional opinion of the Construction
Supervisor, the contract is falling behind schedule, the contractor may be requested to assign additional
resources to make up the time. Under certain circumstances, the contractor may be asked to pay for the
additional site inspection costs to make up this time.
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The individual schedules are also collated into an overall Roadways Construction Schedule showing the
timing for all the work being completed by the Streets Engineering Branch which is issued to Council, the
Utility companies and Departments and Transportation Department.

3.4.2.4 Cost Management

o Tender
The first stage in the construction process is the tendering of the contract. Once the contract documents
have been assembled as noted above, there is a tender period during which the prospective contractors
pick-up the tender package and bid on the contract. The Construction Supervisor will answer questions
from the contractor during this period and may, if necessary, issue addenda to the contract. At the end of
the tender period, each of the supplied bids are opened at a pre-determined time and place.

e Bid Analysis and Award
The bids for each contract are tabulated and the calculations from unit prices to totals are checked. If a
consultant has been involved with the design, they become involved in the bid evaluation process. The
other documentation that accompanies the tender is also checked. If everything else is in order, the
contract is awarded to the lowest evaluated tender.

o Post Tender Cost Analysis
If for some reason, the project is bid higher than the budget estimate, the budget is adjusted in accordance
with the pertinent City policy. The pretender estimate is revised with the actual bid unit prices. This
“post tender” estimate is expected to be accurate to within 10% of the actual construction cost.

e Actual Construction Costs
The contract inspectors submit Contract Quantity Reports as the work progresses. These are entered into
the Contract Payment System which gives the Contract Cost Summaries. The contractors are paid for the
work completed.

o Capital Priorities Plan Budget Adjustment
The budget estimate is compared with the original CPP budget estimate prepared by Transportation
Planning at the Concept Phase. If the budget requires some adjustment, this is completed in accordance
with the Delegation of Authority Guidelines.

3.4.2.5 Risk Management

o Deficient Test Reporting and Correction
Deficient test results are summarized in a quarterly report from the quality assurance laboratory. Each
deficient result is reported to the Construction General Supervisor, who reports the action taken to correct
the deficiency (i.e. penalty applied, removed and replaced etc.).

e Design Services During Construction
During the construction of the facilities, unforeseen circumstances may require a change in the design in
order to make the facilities fit in the field. If, in the professional opinion of the Construction Supervisor,
the design change warrants a change in the Engineered drawings, the Construction Supervisor will request
this change and the drawings are re-approved.

e  Hazard Assessment

At construction start, a formal hazard assessment must be completed by the contractor. The hazard assessment

reviews all hazards on or near the site such as the presence of overhead cables, the proximity of schools,
underground utilities and provides a formal report that on-site hazards have been noted.

See Appendix F — Risk Management Process

3.4.2.6 Communications Management

e Project Evaluation Reports
A construction evaluation is completed at the end of the construction phase which includes the following:
¢ Consultant Completion Reports
¢ Contractor Completion Reports
¢ Contractor Safety Evaluation
¢ Customer (Public) Satisfaction Reports in residential areas
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¢ Construction Return (Commissioning) Reports outlining any special construction techniques that were
used.
See APPENDIX E — End Phase Checklists for a detailed list of deliverables for the Construction Phase

3.4.3 Post Project Evaluation

City Policy A1424A states that “a formal Post Project Evaluation should be performed on an exception basis
when criteria defined in the Project Management Manual are not met. The Post Project Evaluation should
assess the reasons for the non-compliance, and recommend changes to reduce the likelihood of future non-
compliance”.

Upon completion of construction, all projects will be evaluated based on exception criteria for scope, quality,
time, cost, risk, and communication. The goal of this process is to identify areas for improvement, and to learn
firom past experiences. Cost estimates from all phases are compared to the actual cost. Cost estimates falling
outside of the acceptable accuracy envelope are identified and analyzed to determine the reason. Projects that do
not meet the exception criteria for scope, quality, time, cost, risk, and communication are reported to Senior
Management on an annual basis.

See Appendix H — Post Project Evaluations

3.5 POST-CONSTRUCTION (WARRANTY) PHASE

3.5.1 Goals, Objectives And Responsibilities

The objectives of the Post Construction Phase is to provide the Roadway Maintenance Section with the necessary
information to allow them to continue their operations and maintenance of the facilities. The Post Construction
Phase involves the warranty period of the roadway. At the beginning of this period the Roadway Design Section (?)
provides the Roadway Maintenance Section with the As-Built plans and records. The operation of the newly
constructed roadway (street sweeping, snow clearing etc. begins immediately) and is the responsibility of the
Roadway Maintenance Section. After the warranty period, the Roadway Construction Section turns over the
completed facility to the Roadway Maintenance Section along with the Final Acceptance Certificate.

3.5.2 End Products

3.5.2.1 Scope Management

e As Built Drawings

As-built drawings are completed in accordance with the as-built drawing procedures. The surveyor
provides the as-built survey of the facility, once constructed. The as-built records of the construction will
include the red-lined construction returns showing what changed on the design plans from the design to the
field. The Design Section of the Streets Engineering Branch acts as the clearing house for all as-built
plans. The signed contract plan mylars that were originally completed by Roadways Design are updated
with the as-built information. For plans that were completed by consultants or other departments, the
original mylars are returned to the consultant/department for updating. The original mylars are then
returned to the Design Section. Whenever possible, the Roadways Design Section will update and forward
the digital design files to the Mapping and Graphics area, and changes to curb, gutter and walk alignments
will be made on the corporate Geographic Base Information System. Copies of the completed as built
plans are then forwarded to Drainage and Roadway Maintenance Section so that any modifications may be
made to their inventory systems. Two microfilm cards are also made for the Roadways card file system.

3.5.2.2 Quality Management

e Final Acceptance Certificate
The Final Acceptance Certificate is issued at the end of the warranty period to complete the post-
construction phase. The facilities are inspected by the contractor and the Streets Engineering Branch at the
end of the warranty period. The inspection and repair requirements are outlined in the Final Acceptance
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Guidelines developed by the Streets Engineering Branch with input from the contractors, and the Urban
Development Industry.

The Roadway Maintenance Section is sent copies of the Final Acceptance Certificate which notifies them
that the complete responsibility for the facility has been transferred to them. Guidelines for the final
acceptance of roadways projects are prepared and approved by the Streets Engineering. The Final
Acceptance Certificate is approved by the Manager of the Streets Engineering Branch.

3.5.2.3 Time Management

e Time Report
The amount of time that the construction supervisors and inspectors spent on site during the construction is
totaled and compared to the original construction schedule and time budget. Any variances are explained.

3.5.2.4 Cost Management

e  Cost Report
A final cost report is produced and variances explained.

3.5.2.5 Risk Management

e Final Commissioning Report
The final commissioning report includes a list of locations where construction was completed with areas of
the various types of work done. This report is used in the Streets Engineering Annual Report and this
information is also forwarded to the Roadway Maintenance Section. The information is then input into the
Pavement Inventory. The construction records also note any special construction techniques used, so that
these areas may be monitored.

See Appendix F — Risk Management Process

3.5.2.6 Communications Management

e  Project Evaluation Report
Each of the above documents are compared to the original objectives of the project to ensure that the
original scope, quality, time, cost, and risk objectives were achieved, and, if not, a satisfactory explanation
of why not is given.

4. STRATEGIC PLANNING AND OPERATIONS AND MAINTENANCE PHASES

The Strategic Planning and Operations and Maintenance phases lie outside of the project life cycle. Indeed, the
Strategic planning phase could be viewed as a project in its own right. However, these two phases are important to
the project: the strategic plan helps define the project and the operations and maintenance keep the project in
existence long after the Final Acceptance Certificate is approved, and is instrumental in defining the problems that
go to make up the strategic plan. Therefore, these two very important parts of the roadway product life cycle are
provided here for completeness of the whole product life cycle.

4.1 STRATEGIC PLANNING

The duration of a major Roadways project can extend over 25 years. Typically the concept phase can extend 10 -
15 years before a project is approved for design and construction and included in a 5 year construction program.
The strategic planning of Roadways Projects is undertaken by the Transportation Planning Branch. The Capital
Priorities Plan is developed annually by the Transportation Planning Branch in accordance with the strategic
transportation plans. (i.e. Transportation Master Plan, Pavement Investment Strategy, Bridge Investment Strategy,
etc.). For individual projects, concept plans are developed and approved.

4.1.1 Goals, Objectives And Responsibilities

The City of Edmonton’s General Municipal Plan (G.M.P.) provides a vision for the City’s future and defines the
main transportation objective of “ Providing transportation and utility systems which support and enhance the
City’s development needs” To meet this objective the following policies have been developed :
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e Provide and maintain an integrated system of roadway and transit facilities.

e Minimize the adverse impacts of existing or improved transportation facilities on communities through the use
of measures such as noise attenuation, buffering, setbacks, landscaping and traffic management.

e Provide newly developing residential areas with permanent road access and an appropriate level of transit
service.

e  Ensure major business, employment and commercial areas are adequately served by roads and transit service.

e Accommodate increased travel demand to the Downtown through enhancements to the L.R.T. and surface bus
system, and through the implementation of transportation management measures on existing arterial roads.

e Accommodate city - wide travel demands through the on going implementation of network modifications and
improvements consistent with the Transportation Systems Bylaw.

e Encourage the continued development of pedestrian and bicycle facilities, exploiting opportunities to expand
facilities and promote their use.

e Continue to work closely with the public in the planning and approval of new or enhanced transportation
facilities.

e Provide newly developing residential and industrial areas with reliable water, sewer and storm utilities to meet
the long term needs of area residents.

e Ensure that older areas of the City are supported by water, sewer and storm utilities at service levels compatible
with the needs of the present and future land uses.

The Concept Phase of a project is divided into two components. Strategic Planning is undertaken in the form of a
Transportation Master Plan every 10 to 15 years. The responsibility for both these areas lies with the Transportation
Planning Branch of the Transportation Department.

The strategic plan is undertaken as five separate stages:

Stage 1 - Problem/Needs Statement

Stage 2 - Development of Transportation System Alternatives
Stage 3 - Evaluation of Transportation System Alternatives

Stage 4 - Definition of a Recommended Transportation Master Plan
Stage 5 - Approval Process

Throughout each stage of the technical work program, there will be a corresponding and concurrent stage in a
Public Consultation Process. Each stage of the work program results in one or more end products which are

conveyed to City Council either for information or for approval.

4.1.2 End Products

4.1.2.1 Scope Management

o Problem/Needs Statement for Strategic (Transportation Master) Plan

The primary objective of the first stage of the Work Program is to define a problem/needs statement to
define goals through addressing key questions such as:

What is the concurrent state of the City’s transportation system and factors which may affect it?;

What are the social, economic and technological trends which may affect travel?;

How will travel patterns and modal choices change in future?;

How do Edmontonians wish to have their mobility needs addressed?;

What criteria should be used to assess alternative responses to future travel demands?

SO

It is important to seek answers to these questions in order to set the development of the Master Plan in the
context of current realities which affect future actions, possibilities and expectations. In order to answer
the foregoing questions and to set the needed context, the following tasks must be completed:
a) Development of an Inventory of Existing Conditions
The inventory should provide a snapshot view of the transportation system for the base year of the strategic
planing process. The inventory should include such items as:

*  Relevant Bylaws

Page 31 08 March 2006



Project Management Manual for Transportation Projects
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b)

<)

d)

Existing Land Use Patterns and Built Form

Existing Travel Patterns

Existing Environmental or Community Concerns

Current Service Standards

Current Transportation Costs

Current Funding Levels

Transportation System Performance

Identification of Significant Trends

In addition to the inventory data which is assembled, it is necessary to investigate and define
trends which may affect future travel behavior.

Identification and Validation of Issues

One of the important tasks which is completed early in the Plan development process is the
identification and validation of issues of concerns to the public, elected officials and the City
administration. This task requires considerable consultation between all parties so as to establish
a clear understanding of public needs, opinions, values, perceptions, priorities and expectations.
Together with the inventory and trend information which is assembled, the relevant issues form a
strong foundation for the definition of goals and objectives for the City’s transportation systems.
Definition of Goals and Objectives

Following a review of the identified issues, it is necessary to undertake a visioning exercise with
considerable public consultation. The main objective of this exercise is to develop a set of goals
and objectives for the transportation system which are consistent with Edmontonian’s needs,
values, priorities and vision for the future.

Definition of Evaluation Criteria

In order to assess the effectiveness of a Transportation Plan alternative in relation to the
stakeholders’ desired objectives, it is necessary to define evaluation (or measurement) criteria.
The definition of these criteria and the reaching of consensus on them, is one of the most critical
steps in the development of the Master Plan. The process must be flexible and cognizant of
quantifiable, subjective and value-based criteria.

o Development of Transportation Plan Alternatives

The second stage of the plan development process requires the definition of a number of plan alternatives
which can be tested as to their ability to achieve the pre-defined goals and objectives. The alternatives that
are developed should reflect a distinctive theme, philosophy or policy orientation. Likewise, there must be
a clear definition of all the components, assumptions, constraints and implications for each of the
alternatives. The alternatives must also include a BASE CASE alternative which would represent the
transportation system which would evolve over time without any explicit or dramatic policy shifts. Such a
BASE CASE is required as a benchmark against which the other alternatives can be compared or
differentiated. For each of the alternatives to be adequately defined, the following tasks must be
undertaken:

a)

SOT T O

b)
¢)

e)

Prepare twenty year or planning horizon forecasts for factors which may affect future travel
demand, such as:

Population and Employment Changes

Lifestyle and Value Changes

Land Use Changes

Funding Changes

Environmental Standards or Controls

Technological Changes

Economic Changes

Transportation Network Changes

Growth in Transportation Inventory and Associated Rehabilitation

Define the governing theme, philosophy or policy orientation or each alternative.

Define the land use assumptions for each alternative.

Define a transportation system which represents or supports the pre-defined theme, philosophy or
policy orientation.

Define operating service levels and standards for each Plan alternative.
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f) Define other attributes which add to the definition of an alternative.
A number of the foregoing tasks require the commissioning of specialized studies aimed at defining
specific options for the various Plan alternatives. The specialized studies could include the following such
items as goals movement, public transit and community/environmental impacts.
To define transportation network alternatives, it is necessary to undertake preliminary feasibility
assessments of road, transit, LRT and other transportation network on policy options. This process
includes the following:
¢ Identify existing deficiencies, areas of congestion, safety issues and document major constraints
that may impact transportation solutions;
¢ Identify and evaluate conceptual alternative solutions to deficiencies required to accommodate
projected 20 year traffic volumes;
¢ Develop strategic network plans (single line 1:5000) and evaluate feasibility of solutions to
include, but not limited to, new roadway links, intersection improvements, grade separated
interchange requirements, roadway widening, roadway alignment upgrades, transit options (bus
lanes/LRT), access control, pedestrian/bicycle requirements, and transportation management
schemes;
¢ Estimate planning level costs of improvements;
¢ Reviewing staging feasibility for improvement.

o Development of a Scope Statement for the Transportation Master Plan

Following a review of the results of the evaluation of Plan alternatives, it will be necessary to determine
which alternative should be pursued as the basis for a recommended plan. It is possible that the difference
between alternatives is small or that none of the tested alternatives fully satisfies the originally defined
goals. In this case, it may be necessary to develop and test a hybrid alternative which incorporates
desirable features from some or all of the alternatives. A number of different variations of such a hybrid
may need to be evaluated before a final version is selected as the one which comes closest to meeting the
desired objectives.

The process of settling on a Transportation Master Plan requires a collective acceptance of the possibility
that the Plan may not satisfy all the pre-defined objectives, or that it may not achieve them to the same
degree. The evolution of the final plan therefore requires that the interests of all Edmontonians, as a whole
be met, above the interests of particular individuals or groups.

Once a final version of the Plan is selected, there must be a complete and clear documentation of the
policies and actions which are needed to bring the Transportation Master Plan to fruition over an extended
period of time. This may include recommendations on issues which can materially affect travel behavior
and travel patterns, but which may lie outside the Transportation Department’s or even the City of
Edmonton’s area of responsibility.

4.1.2.2 Quality Management

e Evaluation of Transportation Plan Alternatives

There are a number of technical tools available which can assist in assessing the impacts of changing
conditions over time. These tools include computer assisted models which are able to predict travel
demand, traffic volumes, operating conditions and mode choice for any given set of assumptions. These
forecasting models will be used to determine the effects of land use changes, economic changes and
transportation network changes. The alternatives developed in Stage 2 are tested and evaluated relative to
the goals and objectives defined in Stage 1. The purpose of this evaluation process is to determine the
degree to which the pre-defined goals and objectives are met by the various alternatives. The evaluation
process will likely occur on both a technical and non-technical level, depending on the evaluation criteria
selected in Stage 1. The technical evaluation will include the following:

a) Building a computerized model which best reflects the attributes of each of the transportation plan
alternatives, including the BASE CASE alternative.

b) Running each model and based on the results, adjusting the models in order to improve the
representation of any given alternative.

c) After adjusting the models for each alternative, they are re-run in order to test the effectiveness of

the adjustments. Additional iterations of adjustment and review may be made until it is felt that
the alternatives have been modeled as best as possible within the capabilities of the available tools.
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d)

e)
f)

Once the model runs have been completed, salient data about the performance of each alternative
is extracted, tabulated and interpreted along with other data.

Assessment of the technical feasibility of the plan alternatives.

Determination of the costs associated with each alternative.

In addition to the technical evaluation, a non-technical assessment of the alternatives is required to address
subjective and value based issues. This task poses a particular challenge because it involves values,
perceptions and attitudes which can often be the focus of public debate and conflict. The exact form of the
non-technical component of the evaluation will be a direct function of the goals/objectives and evaluation
criteria selected in Stage 1.
o Input To Master Plan From End Users
& Public Consultation Process

The Transportation Master Plan affects all Edmontonians to some degree. As such, they will all
have a stake in the Plan and the process used to develop it. In order for the Transportation Master
Plan to have validity and credibility as a basis for short and long term decisions, it must reflect the
concerns, values, aspirations and priorities of the stakeholders on whose behalf it is being
prepared. The effectiveness of a public consultation process depends on who is consulted, how
they are consulted and what is done with the results of the consultation.

Goals and Objectives of Public Consultation

The primary goals of the Public Consultation Process are:

*  to identify public concerns, values, aspirations and priorities;

to convey information to, and collect information from the public;

to acknowledge and reflect public input in the final product;

to maintain an open, honest and flexible forum for public input;

to provide City Council with a Transportation Master Plan which will have broad stakeholder
support.

The Stakeholders

At the broadest level, all Edmontonians should be given opportunities to offer their views on
transportation issues. Citizens may choose to participate either as private individuals acting on
their own or their families’ behalf, or they may be involved through some formal organization or
interest group.

The consultation process must be flexible enough to accommodate input by both individuals and
groups. The process must reflect the fact that there will be varying degrees of interest and
commitment to the process by different stakeholders. Efforts will therefore be made to tailor the
consultation process to meet varying levels of public involvement.

In addition to citizens-at-large, there are many organizations representing diverse interests in our
society. The following represents a preliminary listing of organizations which may be inclined to
participate in a consultative process:

Area Councils and Community Leagues

Business Groups

Environmental Groups

Seniors’ Groups

Educational Institutions

Trucking, Automotive or Bicycle Associations

Organizations representing mobility challenged persons

Rail and other transport companies

Advocacy Groups

Satellite Municipalities

Edmonton Metropolitan Regional Planning Commission

Mechanisms of Public Consultation

There are many ways in which people can be consulted. It is important to recognize at the outset,
that there is no generically correct mechanism. Each situation needs to be assessed on its own
merits and a consultation mechanism appropriate to that specific situation applied. Given the
diversity and complexity of issues, the mechanisms of consultation used for the Transportation
Master Plan may include public meetings, workshops, focus group sessions, surveys and formal

L S
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public hearings. In addition, there may be a need to meet with individual stakeholders whose
issues may require more focused attention.
Communication Program
A critical component of good public consultation is good communication. The development of a
Communication Program will be one of the key, early components of the Public Consultation
Process. The Communication Program has the following objectives:
*  to convey project information to stakeholders in a clear and timely manner;
*  to facilitate communication between stakeholders and the project team;
*  to maintain public awareness and interest in the Transportation Master Plan project.

O Internal Stakeholders

The following key internal stakeholders are required to provide input to the process and/or review
products generated by the process.
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Table 8: City of Edmonton Responsibilities in Transportation Planning

City Department & Primary Responsibilities
Branch
Transit 1. Prepare Inventory Info.:

o Infrastructure/Service Inventory

e Performance Indicators

o Service Levels
2. Develop/Code Plan Alternatives:

o Assist T.P.B. & Consultants

e Review Transit Service Alternatives
3. Evaluate Plan Alternatives:

o Assist T.P.B.

Roadway Maintenance 1. Prepare Inventory Info.:

o Infrastructure/Service Inventory

e Performance Indicators

e Service Levels
2. Review Special Studies (If Any)

Administration 1. Prepare Inventory Info.:

e Costs, Revenues

e Financial Performance Indicators
2. Review Financial Issues

4.1.2.3 Time Management

o [nitial Schedule for Strategic Plans

Long range strategic planning processes require periodic review when the assumptions used in the original
are no longer current. This could include, for example, change in land use, funding levels, demographics,
public attitudes and expectations. A shelf life of 10 to 15 years would normally be expected for the overall
plan. It would be necessary however, to formally monitor the degree to which policy and strategies are
being fulfilled. A review of funding requirements and implementation priorities is appropriate every three
to five years. This may also be affected by the overall Municipal Development Plan process as
transportation policies must also be compatible with a MDP.

4.1.2.4 Cost Management

e Cost Estimates from the Transportation Master Plan
The need for the project within a five year period is reviewed through the Transportation Master Plan. The
Capital Priorities Plan budget is prepared from the individual project estimates, based on a £50% level of
accuracy.

4.1.2.5 Risk Management

e  Risk Assessment

In developing alternatives for the Transportation Master Plan, risk is one of he evaluation criteria. In particular long
range roadway or LRT options to changes in land use, or underlying transportation policy directions
provides an indication of the level of risk associated with certain facilities. This is particularly important
when considering Capital projects that are high cost and cannot be easily staged.

4.1.2.6 Communications Management

e Transportation Master Plan Approved By Council
The Transportation Master Plan is prepared under the authority of the City Transportation Act. This Act
prescribes certain conditions for preparation and approval of the Master Plan, namely that:
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A comprehensive transportation study report must be prepared.

City Council must, by bylaw, establish a transportation system in accordance with the transportation study
(i.e. the Transportation Master Plan), and the bylaw must designate (or identify) the transportation system.
The bylaw must include a map showing the approximate location of the transportation facilities, present
and future, which are designated as being a part of the City’s transportation system.

After hearing presentations on the proposed bylaw, City Council may:

a) pass the bylaw as proposed, or
b) amend the bylaw and pass it, or
c) defeat the proposed bylaw

Following approval of the bylaw, it must be submitted for approval by the Lieutenant Governor in Council
of Alberta. The Lieutenant Governor in Council has the right to amend the bylaw in whole or in part, prior
to approving it. The bylaw only takes effect upon its approval by the Lieutenant Governor.

Given the rigidity and limitations of the statutory public hearing process, stakeholders will be encouraged
to take advantage of the extensive public consultation process, prior to the public hearing, as a means of
conveying their input to the process and the end product. In the same vein, members of City Council will
be advised of the public’s input during the course of the Transportation Master Plan’s development.

The final report of a Strategic Planning Process, in addition to defining policies and facility requirements
must also define an implementation and monitoring process. The implementation process will define the
priority for specific facility planning studies that follow.

The approval of long range / strategic planning reports would be dependent on where the requirement for
the project was initiated. If the project was initiated by City Council then the report would be reviewed and
approved by Council. If the project was generated as part of a larger project such as the Transportation
Master Plan then the report would only require the approval of the owner, the General Manager of the
Transportation Department.

Upon completion of this component of the project a priority or weighting should be allocated to this project
and added to a City wide listing of strategic planning projects. Such a listing would be beneficial in
recording completed studies, identifying projected timing for the next phase of the project and for defining
future work programs and resource allocations.

4.2 OPERATIONS/MAINTENANCE PHASE

4.2.1 Goals, Objectives And Responsibilities

The operation and maintenance of the roadway network represents the majority of the product life cycle for
roadways. The Roadway Maintenance Section of the Transportation Department is responsible for the operation
and maintenance of the Transportation Network within the City of Edmonton. This includes the clearing of snow in
winter, street sweeping in the spring, and the regularly scheduled maintenance such as the filling of potholes and
preventative maintenance of the roadway infrastructure. The Traffic Operations Branch of the Transportation
Department is responsible for the continued operation of the Traffic Control Devices such as signals and signs.

4.2.2 End Products

4.2.2.1 Scope Management

e Safe and Reliable Roadway Network
A safe and reliable roadway network from commissioning to closure is the main function of this project
phase. Although this basic responsibility comprises the majority of activities, a significant component of
this scope also includes monitoring the performance of the roadway network. This scope is to ensure that in
addition to the safe and reliable aspects of the roadway network, the life cycle economics are also included
as a major component of total road network management.

4.2.2.2 Quality Management

e  Regular Condition Reports
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The quality of the roadway network is reported through regular condition reports. Roadway quality is
maintained or improved through introduction of ongoing operational or traffic modifications throughout
the operational life of the roadway. Input from users is an integral component of the measure of the quality
road network. Careful monitoring and inspection of public inquiries and complaints helps to direct
resources to areas requiring improvement.

4.2.2.3 Time Management

e List of Priorized Locations

In the context of managing the serviceable life of the roadway project, the timely application of
preventative maintenance, rehabilitation or reconstruction activities is crucial to time management in this
context. A list of priorized locations requiring rehabilitation or reconstruction is supplied to Transportation
Planning to be reintroduced into the project management cycle. In the purely operating sense of time
management, an efficiently functioning road network while maintenance, rehabilitative or reconstruction
work is being undertaken is another measure of the end product of time management from the users
perspective.

4.2.2.4 Cost Management

o Cost Reporting of Maintenance Activities
Throughout the life of the roadway, cost reporting of all maintenance and operational activities is tracked
to measure roadway performance against life cycle costs to operate the roadway network. When the
operating costs of a roadway exceeds the annualized costs to rehabilitate or replace that roadway, it is
considered and programmed for cost effective rehabilitation.

4.2.2.5 Risk Management

o [nspections of Facilities
This aspect of the roadway project can be considered from 2 perspectives. In the life cycle cost perspective,
the timely scheduling of cost effective rehabilitation versus costly reconstruction’s reduces the overall
economic risk to the City. From the operational perspective, scheduled and inquiry based inspections of
facilities will ensure safe and efficient traffic movement through ongoing addressing of safety and
operational concerns thereby limiting the risk associated with the operation of this type of facility.

4.2.2.6 Communications Management

o  Effective Communication
An efficiently functioning roadway network will ultimately result from the effective communication of the
operational and maintenance concerns of a roadway system. The communication of an effective and timely
priorized rehabilitation program will also meet this goal over the longer term.
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APPENDIX A: GANTT CHART OF THE TRANSPORTATION FACILITY CONCEPT,
PRELIMINARY AND DETAILED DESIGN, CONSTRUCTION AND POST
CONSTRUCTION PHASES

The Gantt charts are provided as an example for a generic project only, to provide samples of the activities,

sequencing and timing of the individual tasks. The Gantt charts should be reviewed on a project by project basis.
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Concept Phase

ID Task Name tober | November | December | January
o 14 | 21 [ 28 [ 4 11 18] 25 ] 2 [ 9 [16 [23 [30 ] 6 [ 13 ] 20

1 SCOPE MANAGEMENT H

2 Problem/Needs and Scope Statement '

3 Identify Network Deficiencies from TMP 10/23

4 Develop Problem/Needs and Scope Statement |:|

5 Develop Alternatives

6 Compile Existing Information

7 Study Limits

8 Traffic Volumes

9 Land Use: Population / Employment

10 Geotechnical Data

11 Property Ownership

12 Pavement Structure

13 Accident Statistics

14 Utilities

15 Environmental

16 Existing Information Collated ‘ 10/29

17 Collate Future Information

18 Projected Land Uses: Population / Employment |:|

19 Project Traffic Volumes

20 Identification of Service Levels

21 Identification of Issues/Constraints

22 {-f—__} Problem/Needs and Scope Statement Approval 11/1

23 QUALITY MANAGEMENT

24 Evaluation of Alternatives

25 Impacts of "Do Nothing"

26 Develop Evaluation Matrix

27 Develop Ranking Matrix
Task | | Rolled Up Milestone <> Rolled Up Split e
Progress I Rolled Up Progress I Cxternal Milestone ‘

grac;jee: C}:hﬁg%%%PTMPP Milestone ‘ External Tasks l ‘ Deadline @

Summary _ Project Summary ﬁ
Rolled Up Task | | Split e
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Concept Phase

ID Task Name tober | November | December | January
14 [ 21 [ 28] 4 J11 1825 ] 2 [ 9 [16 [23 [30] 6 [ 13 ] 20

28 Recommend Prefered Alternative

29 Input from End Users ﬁ

30 Identify Major Stakeholders

31 Develop communication plan

32 Constraints/Alternatives Considered

33 Develop Solutions A

34 Mitigation of Issues

35 COST MANAGEMENT

36 Prepare cost estimates

37 Estimate Costs

38 TIME MANAGEMENT

39 Implementation Schedule

40 Prepare Activity Definitions

41 Prepare activity sequencing

42 Estimate durations

43 RISK MANAGEMENT

44 Assess Risks g

45 COMMUNICATIONS MANAGEMENT

46 Council Authorization of CPP

47 Profile Sheet Submitted

48 Council Authorizes CPP

Q 1/15

Project: CONCEPT.MPP
Date: Thu 3/9/06

Task
Progress
Milestone
Summary

Rolled Up Task

)

Rolled Up Milestone <>
Rolled Up Progress I

External Tasks l ‘

Project Summary ﬁ

Split

Rolled Up Split

External Milestone ‘

Deadline @
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Preliminary Design Phase

ID Task Name ober [November|December| January [February| March Ap | |
142108 4 [111825[2 [ 9 [16[23/30] 6 1132027 3 [10[17[24(3 1017243 1[7 [14[21[28| 5 [12[19[26| 2
1 SCOPE MANAGEMENT —
2 Appointment of Project Manager and Staff ~
3 Assign Project Manager 10/23
4 Design Engineer's assessment
5 Review Functional Plan
6 Allocate Resources
7 Consultant Appointment E
8 Preliminary Design Plans
9 Prepare list of contacts
10 Visit Site
11 Sketch Drawings developed
12 Obtain Cadastral Bases from GBIS | I
13 Obtain Utility Plans from GBIS Ej
14 Identify Survey / Mapping Req. r
15 Obtain Survey/Mapping | I
16 Design Preliminary Pavement Structure r |_
17 Define Lane Markings |
18 Street Lighting Layout | I
19 Design Horizontal Alignment | I
20 Design Vertical Alignment | I
21 Locate Traffic Signals/Signs —‘
22 Cross Sectional/ Plan Details |
Task | | Rolled Up Milestone <> Rolled Up Split e
Progress I Rolled Up Progress I Cxternal Milestone ‘
grac;jee: c}:hiPe)Rl’gl)Ellc_)lem.MPP Milestone ‘ External Tasks l ‘ Deadline @
Summary _ Project Summary ﬁ
Rolled Up Task | | Split e
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Preliminary Design Phase

March | Ap | |

1421]28] 4 [11)1825] 2 [ 9 [16[23]30] 6 [1320[27] 3 [10[17[24] 3 [10[1724]31] 7 [14[21[28| 5 [12[19[26| 2

ID o Task Name ober [November|December| January [February]|
23 Landscaping / Aesthetics

24 {:-:_}‘} Request estimate for landscaping

25 r.;-‘_f_..;'} Request estimate for streetscaping/aesthetics

26 Preliminary Plans Prepared

27 Prelim. Design Report prepared

28 Undertake Preliminary Design

29 r.;-‘_f_..;'} Preparation of Preliminary Report

30 QUALITY MANAGEMENT

31 P. Eng. Stamp on Drawings

32 Regulatory Requirements addressed

33 Resolve Major Utility Crossings/Relocation's

34 Crossing Initiated 10/29
35 Verification of Crossing Conflict I:

36 Dig Ups

37 Crossing Plan Preparation

38 Preparation of Permit Documents

39 Submission of Permit Documents 0112/31
40 Partially Executed Agreement Received

41 Permit Approved by City Engineer

42 Permit Approved by City Solicitor

43 Permit Approved by CityClerk

44 Return Fully Executed Copy to Pipeline Co.

i

Q_ 3/4

Project: 2PRELIM.MPP
Date: Thu 3/9/06

Rolled Up Milestone <>

Rolled Up Progress I

External Tasks l ‘

ﬁ

Project Summary

Task | |
Progress |
Milestone ‘

Summary _
Rolled Up Task | |

Split

Rolled Up Split

External Milestone ‘

Deadline @
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Preliminary Design Phase

ID Task Name ober [November|December| January [February| March | | |
1421[28] 4 11180252 [ 9 1612330 6 [132027[3 101 7[24[ 3 [10[17[24[31I 7 [14[21[28| 5 [12[19[26| 2

45 Copies of Permit to Construction 3/4

46 Initiate Resolution of Railway Crossings y

47 Requirement Identified 10/29

48 Site meeting

49 Crossing Document Preparation

50 Environmental Statement

51 Application to NTA

52 Crossing Plans

53 Submission of Application 11/13

54 Review by NTA

55 NTA Circulation

56 Railway Review

57 Comments received from Railway Co. 12/25

58 Revisions

59 Resubmission to NTA 011/8

60 Final Circulation & Review | h

61 Board Order Issued "012/5

62 Prepare Notice of Proposed Railway Works I]l

63 Issue Notice to affected Parties 2/6

64 Receive Comments jl

65 Revisions to Documents ﬂl

66 Affidavit Submission upon Completion |] [

Project: 2PRELIM.MPP
Date: Thu 3/9/06

Task |

| Rolled Up Milestone <>

Progress

Milestone

Rolled Up Progress I

External Tasks l

|

|
Summary _ Project Summary ﬁ

Rolled Up Task

Split

Rolled Up Split
External Milesto

Deadline

ne ‘
W
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Preliminary Design Phase

ID Task Name ober [November|December| January [February| March | | |
o 1421[28] 4 1118252 [ 9 1612330 6 [132027[3 101 7[24[ 3 [10[17[24[31I 7 [14[21[28| 5 [12[19[26| 2

67 Resolve Land Requirements |

68 Resolve Drainage Requirements | |_

69 Resolve other affected programs | |_

70 Affix Stamp to Drawings 10/23

71 TIME MANAGEMENT

72 Preliminary Design Schedule z

73 Establish Milestones [

74 {:-:_}‘} Prepare Project Schedule %

75 COST MANAGEMENT

76 Preliminary Estimate

77 Take-off quantities

78 Apply unit prices

79 Estimate Local Impr.. charges

80 Approval of Estimate

81 Budget Adjustments h

82 Budget Adjustments (as necessary) ] jl

83 Budget Approved ‘ 5/10

84 RISK MANAGEMENT

85 Design Brief

86 {-_—:_}‘} Prepare Concerns/Risk Status Report

87 q:-::':.-:.'} Environmental Impact Assessment / Screening Report —7

88 First Draft

e

Project: 2PRELIM.MPP
Date: Thu 3/9/06

Task |

| Rolled Up Milestone <>

Progress

Milestone

Rolled Up Progress I

External Tasks l

|

|
Summary _ Project Summary ﬁ

Rolled Up Task

Split

Rolled Up Split

External Milestone ‘

b
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Preliminary Design Phase

ID Task Name ober [November|December| January [February| March | | |
o 142128] 4 11180252 [ 9 1612330 6 [132027[3 101 7[24[ 3 [10[17[24[31I 7 [14[21[28| 5 [12[19[26| 2
89 Review of Project
20 Prepare first draft EIA Report
91 Submit first draft EIA Report 11/7
92 Review of report by Roadways
93 Review of report by PInng, Trans, Parks
94 Second Draft
95 Revise First draft EIA Report
96 Submit second draft EIA report ’-11/19
97 Review by Public Wks, PInng, Trans, Parks Hv
98 Review of report by special interest groups LJ_
99 Public Interaction v
100 Prepare newsletter I:Il
101 Submit draft of newsletter 0111/2 2
102 Review of newsletter by Public Works
103 Prepare final newsletter
104 Circulation of newsletter
105 Public / SIG Meeting T
106 Final Report
107 Assessment of Comments
108 Preparation of Final Report
109 Submit Final Report 12/24
110 Review of Final Report by City
Task | | Rolled Up Milestone <> Rolled Up Split e
Progress I Rolled Up Progress I Cxternal Milestone ‘
g:;j; c}:hipé‘\/’gllc_)lsm.MPP Milestone ‘ External Tasks l ‘ Deadline @
Summary _ Project Summary ﬁ
Rolled Up Task | | Split e
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Preliminary Design Phase

ID Task Name ober [November|December| January [February| March | | |
L 1421[28] 4 11180252 [ 9 1612330 6 [132027[3 101 7[24[ 3 [10[17[24[31I 7 [14[21[28| 5 [12[19[26| 2

111 Approval of Report by Public Works 12/31

112 Approval of Report by Planning

113 Council Approval

114 Preparation of Memo of Conv., etc

115 Submission to City Manager 1/1

116 Circulation by City Manager

117 Council Meeting ﬂl

118 Deferals | h

119 Council Direction ’ 3/6

120 COMMUNICATIONS MANAGEMENT

121 Project Evaluation Report

122 {:-:_}‘} Prepare Developmental Design Report

123 Obtain Approvals from Owner

124 Approval of Engineer ﬂl

125 Approval of Director of Design I]l

126 Approval of Director of Construction

127 Approval of Branch Manager

128 Approval of Manager of Transportation Planning

129 Approval of Manager of Operations

130 Plans Complete ‘ 5/

131 Preliminary Design Phase Complete

¢ 5/

Project: 2PRELIM.MPP
Date: Thu 3/9/06

Task | |
Progress |
Milestone ‘

Summary _
Rolled Up Task | |

Rolled Up Milestone <> Rolled Up Split

External Milestone ‘

Deadline @

Rolled Up Progress I

External Tasks l ‘

ﬁ

Project Summary

Split
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Detailed Design Phase

ID Task Name tober November December | January | February
o 14 | 21 28 4 [11]18 25 16[23[30] 6 [13[20]27] 3 [10]17

1 SCOPE MANAGEMENT —

2 Review Prelim Design/Report/Estimate w-

3 @ Review Preliminary Design Report

4 Allocate Resources

5 Contract Drawings

6 Detailed Geometric Design

7 Obtain Survey |

8 Design Alignment

9 Design Grades

10 Design Construction Details |_

11 Detours/Staging Plans

12 Design Paint markings

13 Geometric Design Complete 1/27

14 Detailed Structural Design

15 Contact structural Consultants

16 Structural Design

17 Structural Design complete ‘_12/3

18 Design of utility relocation's

19 Drainage |_

20 Water |_

21 Streetlighting/Trolley Poles |_

22 Traffic Signals/Sign Structures |_

23 Utility Structures |_

24 Secondary Electrical |_

25 Shallow Trench Utilities |;

26 Utility Conflict Check j_

27 Detailed Pavement Design ”
Task | | Rolled Up Milestone <> Rolled Up Split e
Progress I Rolled Up Progress I Cxternal Milestone ‘

grac;jee: c%:hiD?)E/g/ggL.MPP Milestone ‘ External Tasks l ‘ Deadline @

Summary _ Project Summary ﬁ
Rolled Up Task | | Split e
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Detailed Design Phase

ID Task Name tober [  November |  December | January | February
o 14211284 J12[18[25[2 ]9 [16]23[30] 6 [13[20[27] 3 [10[17

28 Refine Pavement Design [

29 Resolve Regulatory Requirements

30 {-f—__} Resolve Environmental Issues I

31 {-f—__} Land Acquisition

32 {-f—__} Pipeline Crossing Permits

33 {-f—__} Railway Crossing Permits

34 All Regulatory Requirements Resolved ‘ 11/30

35 Detailed Landscaping Design

36 Contact Parks and Recreation

37 Parks and Recreation design Landscaping

38 Landscape Design Complete 12/3

39 Detailed Streetscaping Details

40 Contact Planning and Development

41 Design Streetscaping/Street Furniture

42 Streetscaping Design Complete 12/3

43 Prepare Contract Plans

44 QUALITY MANAGEMENT

45 {-f—__} Construction Specifications

46 In-House Development of Specifications

a7 @ Review Requirement for New Specifications D:l

48 Collect modifications to existing roadways specifications

49 {-f—__} Specification Review Meeting ‘Sfle

50 Prepare new Specification

51 Circulate and Correct ‘:l_

52 Approval b

53 External Development of Specifications

54 Consultant prepares Draft

Project: 3DETAIL.MPP
Date: Thu 3/9/06

Task | |
Progress |
Milestone ‘

Summary _
Rolled Up Task | |

Rolled Up Milestone <> Rolled Up Split

Rolled Up Progress I CExternal Milestone ‘

b

External Tasks l ‘ Deadline

ﬁ

Project Summary

Split
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Detailed Design Phase

ID Task Name tober [  November |  December | January | February
o 14[21]28[ 4 J11]18[25[2 ]9 [16]23[30] 6 [13[20[27][ 3 [10[17
55 Draft circulated for review
56 Consultant Correct Draft ‘:l_
57 Approval 3
58 {-f—__} New Specification Included in Book ‘ 12/21
59 TenderDocuments
60 Obtain estimate information from outside agencies
61 Prepare contract estimates/tender documents
62 Prepare "A" req.
63 Prepare supplementary general conditions/special provisions
64 Prepare advertising request
65 Approval of Director/Finance Section {
66 Deliver "A" req. /ad req./ copy of Inv. Tender to Materials Mngmt.
67 Forward ad request to Corporate Communications
68 Approval of Special Provisions by GS/Director/Manager
69 Forward to G.S. a title page for stamping
70 Assemble tender package I]h;
71 Deliver book copy to Materials Mngmt. |]
72 TIME MANAGEMENT
73 Detailed Design Schedule
74 Define Activities and durations
75 Sequence Activities [I;
76 Develop schedule I]
77 COST MANAGEMENT
78 Produce pre-tender estimates
79 Take-off of quantities
80 Apply unit prices
81 Approval of Director of Construction |]_
Task | | Rolled Up Milestone <> Rolled Up Split e

Progress Rolled Up Progress I External Milestone ‘

Project: 3DETAIL.MPP

Date: Thu 3/9/06 Milestone

External Tasks l ‘ Deadline @

|
Summary _ Project Summary ﬁ

Rolled Up Task Split

Page 3




Detailed Design Phase

ID Task Name tober [  November |  December | January | February
o 14]21]28] 4 J11]18]25] 2 [ 9 [16[23[30] 6

82 Budget Adjustment (as necessary)

83 Make Budget adjustment

84 RISK MANAGEMENT

85 {-f—__} Professional Stamps Applied

86 Approval of Engineer

87 Approval of Director of Design

88 Approval of Director of Construction

89 Permit to Practice

90 COMMUNICATIONS MANAGEMENT

91 Approval of Owner (As required)

92 Approval of Manager of Transportation Planning (as required) I];

93 Approval of Manager of Operations (as required) I];

94 Detailed Design Phase Complete ‘ 1/17
Task | | Rolled Up Milestone <> Rolled Up Split e
Progress I Rolled Up Progress I Cxternal Milestone ‘

grac;jee: c%:hiD?)E/g/ggL.MPP Milestone ‘ External Tasks l ‘ Deadline @

Summary _ Project Summary ﬁ
Rolled Up Task | | Split
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Construction Phase

ID Task Name Duration Qtr 1, 2002 Qtr 2, 2002 Qtr 3, 2002 Qtr 4, 2002
Jan [ Feb | Mar | Apr [ May [ Jun | Jul [ Au Se Oct | Nov [ Dec
1 SCOPE MANAGEMENT 122.5 days —
2 Preconstruction Meeting 122.5 days —
3 Arrange Preconstruction Meeting 2 days
4 Hold Preconstruction Meeting 0.5 days
5 Construct Facilities 120 days
6 QUALITY MANAGEMENT 135 days
7 Quality Assurance Test Results 9 days
8 Enter Info into Material Testing Frequency Update 1 day I];
9 Arrange testing requirements with Materials Engineering 1 day i
10 Receive materials information 1 day I;
11 Review documentation/plant calibration for S/C and A/C 1 day b
12 Review data and request scale certification 1 day b
13 Approve mix design per plant 1 day [l;
14 Approve sieve analysis per plant 1 day h
15 Request any trial mixes deemed necessary 1 day h
16 Forward approved mix designs to G.S. 1 day
17 Construction Progress Reports 120 days h
18 Construction Survey 120 days __H |
19 Inspection of Construction 120 days +| |
20 Payment of Contractors 120 days +| I:I.
21 Construction Complete 0 days 11/14
22 Construction Completion Certificate 6 days 9
23 Initiate the C.C.C. Process 1 day
24 C.C.C. Inspection 5 days
25 Approve C.C.C. 0 days 11/22
26 TIME MANAGEMENT 77.5 days
27 Tender Schedule 14 days "
Task Rolled Up Milestone <> Rolled Up Split e
Progress I Rolled Up Progress I Cxternal Milestone ‘
grac;jee: c}hzgfg'll'gé) N.MPP Milestone External Tasks l ‘ Deadline @
Summary _ Project Summary ﬁ
Rolled Up Task Split e
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Construction Phase

ID Task Name Duration Qtr 1, 2002 Qtr 2, 2002 Qtr 3, 2002 Qtr 4, 2002
Jan [ Feb | Mar | Apr [ May [ Jun | Jul | Aug | Sep | Oct [ Nov | Dec
28 Prepare contract List and assign supervisors 14 days J
29 Prepare tender schedule 14 days
30 Construction Schedule 2 days '
31 Receive construction schedule 1 day I];
32 Approve construction schedule 1 day
33 COST MANAGEMENT 49 days
34 Tender 27 days
35 Receive Documents approval from Materials Management 1 day
36 Print Tender Books 5 days
37 Deliver tender packages to Materials Management 0 days 2/28
38 Tender sets available to bidders 21 days
39 Issue Addendum if required - send to Materials Management 21 days h:l
40 Tender Period 21 days ;:l:;
41 Tender closes at 2:00PM 0 days 3/29
42 Bid evaluation and estimate compariosn 22 days
43 Receive tender returns 1 day l;
44 Check tender returns 1 day b
45 Select successful bidder 1 day b
46 Adjust Contract size 1 day b
a7 Give copy bides for tabulation 1 day h
48 Prepare contract award recommendation 1 day
49 Have award recommendation approved 6 days E;
50 Documents to Materials Management 1 day h
51 Receive copy of letter of intent 0 days A4/17
52 Receive notification of Receipt of Bonds, Insurance, etc. 0 days I%l/l?
53 Send plans for microfiche 5 days D;
54 Complete "Course of Construction" application 1 day ||_|
Task | | Rolled Up Milestone <> Rolled Up Split e

Project: POSTCON.MPP
Date: Thu 3/9/06

Progress

Milestone

|
4
Summary _

Rolled Up Task

Rolled Up Progress I

External Tasks l ‘

Project Summary ﬁ

Split

External Milestone ‘

Deadline @

Page 2




Construction Phase

ID Task Name Duration Qtr 1, 2002 Qtr 2, 2002 Qtr 3, 2002 Qtr 4, 2002
Jan [ Feb | Mar | Apr | May [ Jun | Jul | Aug | Sep | Oct [ Nov | Dec
55 Receive one signed contrat copy 0 days ‘D;jf
56 Approval for Construction 3 days
57 RISK MANAGEMENT 6 days
58 Design Services During Construction 2 days
59 Review of changes in design 1 day
60 Approval of change Orders 1 day
61 Deficient Testing Reporting 6 days
62 Quaterly Report 1 Issued 1 day I];
63 Deficient Result corrected 1 day h
64 Quaterly Report 2 Issued 1 day h
65 Deficient Result corrected 1 day h
66 Quaterly Report 3 Issued 1 day h
67 Deficient Result corrected 1 day |]
68 COMMUNICATIONS/HUMAN RESOURCES MANAGEMENT 194.5 days
69 Construction Evaluation 5 days
70 Public Meetings 0 days 2127
71 Prepare and deliver Construction Bulletins 1 day i
72 Send notification to the Post Office 1 day I
73 Arrange public meetings 1 day h
74 Arrange school talks 1 day b
75 Hold Public Meetings 1 day h
76 Hold School Talks 1 day || i
77 Evaliuations 1 day
78 Deliver evaluations 1 day [l;
79 Receive evaluations 1 day b
80 Complete Evaluation report 1 day I;
81 Construction Phase Complete 0 days ‘ 11/20
Task Rolled Up Milestone <> Rolled Up Split e
Progress I Rolled Up Progress I Cxternal Milestone ‘
grac;jee: c}hzgfg'll'gé) N.MPP Milestone External Tasks l ‘ Deadline @
Summary _ Project Summary ﬁ
Rolled Up Task Split e
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Warranty Phase

ID Task Name Duration [tr 4, 2001 Qtr 1, 2002 Qtr 2, 2002 Qtr 3, 200
o Nov Dec Jan Feb [ Mar Apr May [ Jun Jul Aug

1 SCOPE MANAGEMENT 120 days
2 As-Built drawings 120 days —
3 @ See As-Built Procedures 120 days | |
4 QUALITY MANAGEMENT 172 days —
5 Warranty Control System to end of warranty period (varies) 0 days ‘ 12/1
6 Final Acceptance Certificate 171 days —
7 Note all defects on numbered list or FAC form 1 day [l;
8 Analyze all deficiencies 1 day h
9 Carry out joint inspection three months prior to F.A.C. 65 days | I:I.
10 Send natification of deficiencies to Contractor 1 day ﬂi
11 Request schedule of repairs and due notice for inspection 1 day h
12 Correct deficiencies 90 days | I:I.
13 Give Contractor 15 days notice 1 day
14 @ Request bond extension 1 day It
15 Request City Solicitor take action 1 day h
16 @ Receive notice from City Solicitor 1 day [l;
17 Risk Mngmt. oversees correction of defects 1 day h
18 @ City Solicitor indicates that F.A.C. may be issued 1 day [It
19 @ Send Copies of Warranty Status Log 1 day
20 Verify and date all F.A.C. deficiencies 1 day b
21 Forward signed original to Contractor 1 day h
22 Signed original for Contract file 1 day h
23 Update the Contract Warranty Log 1 day
24 Circulate contract Warranty Log 1 day It
25 @ Send Contract Log 0 days ‘;7/29
26 Issue FAC to owner 1 day ||
27 TIME MANAGEMENT 5 days '

Task | | Rolled Up Milestone <> Rolled Up Split e

Progress I Rolled Up Progress I Cxternal Milestone ‘

grac;jee: C—thg?gjgg N.MPP Milestone ‘ External Tasks ‘ ‘ Deadline @
Summary _ Project Summary ﬁ
Rolled Up Task | | Split e
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Warranty Phase

ID Task Name Duration [tr 4, 2001 Qtr 1, 2002 Qtr 2, 2002 Qtr 3, 200
Nov | Dec Jan | Feb [ Mar Apr | May [ Jun Jul Aug

28 Prepare Final time report 5 days D;

29 Final Time Report Approved 0 days ‘ 12/7

30 COST MANAGEMENT 10 days w

31 Prepare Final cost report 10 days

32 Local Imp Charges to Finance 0 days 12/14

33 Final Cost Report Approved 0 days ‘ 12/14

34 RISK MANAGEMENT 10 days w

35 Final Commissioning report prepared 10 days |:|

36 COMMUNICATIONS/HUMAN RESOURCES MANAGEMENT 5 days '

37 Prepare Project evaluation report 5 days D;

38 Project Evaluation Report Approved 0 days ‘ 12/7

Project: POSTCON.MPP
Date: Thu 3/9/06

Task | |
Progress |
Milestone ‘

Summary _
Rolled Up Task | |

Rolled Up Milestone <>
Rolled Up Progress I

External Tasks l ‘

ﬁ

Project Summary

Split

Rolled Up Split

External Milestone ‘

Deadline @
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Project Management Manual for Transportation Projects

APPENDIX B: RESPONSIBILITY MATRIX OF THE STREETSCAPE CONCEPT, PRELIMINARY AND DETAILED DESIGN, CONSTRUCTION AND POST CONSTRUCTION PHASES
PHASE PLANNING & DEVELOPMENT TRANSPORTATION TRANSPORTATION TRANSPORTATION TRANSPORTATION
PLANNING & POLICY SERVICES BRANCH PLANNING BRANCH STREETS ENGINEERING — ROADWAYS DESIGN STREETS ENGINEERING - ROADWAYS CONSTRUCTION STREETS ENGINEERING — ROADWAYS
MAINTENANCE
1. STRATEGIC Develop project needs & scope statement Develop project needs relative to roadway requirements. | Provide input on schedule and cost Provide input on schedule and cost Provide input on schedule and cost
Co-ordinate BRZ interests and public information Determine policy objectives Identify safety concerns Evaluate alternatives Evaluate alternatives
exchange, document input from end users.
Develop initial schedule with milestones and deadlines.. Attend public information exchange and address public Evaluate alternatives Identify safety concerns
concerns.
Develop alternatives and recommendation. Provide environmental impact review
Undertake technical assessment. Undertake technical assessment.
Develop estimate. Review -financial strategy for rehab
Prepare streetscape concept plans/report. -economic justifications
Receive approval “in principle” from owner -funding sources
Obtain Council approval via CPP process. -performance review
Develop contingency plan. Undertake a value for money analysis.
Prepare project evaluation report. Obtain Council approval via CPP process
2. CONCEPT Develop project needs & scope statement Develop project needs & scope statement relative to Review 3 year priority list. Provide preliminary structural design to Roadway Maintenance Obtain pavement information

Co-ordinate BRZ interests and public information
exchange, document input from end users.

Develop initial schedule with milestones and deadlines..

Develop alternatives and recommendation.
Undertake technical assessment.

Develop estimate.

Prepare streetscape functional plans/report.
Receive approval “in principle” from owner

Obtain Council approval via CPP process.
Develop contingency plan.
Identify utility conflicts

Prepare project evaluation report

roadway requirements, prioritize.

Develop alternatives and recommendation.
Define problem areas and identify risks.

Undertake technical assessment.
Develop estimate and cost constraints.
Undertake a value for money analysis.

Prepare streetscape functional plans/report.
Identify utility conflicts

Obtain Council approval via CPP process.
Address public concerns.

Develop contingency plan.
Prepare project evaluation report
Identify safety and environmental concerns.

Obtain Departmental approvals.

Initiate field reviews

Identify utility conflict

Review geometric alignments and design standards.

Section.
Attend field reviews.
Provide advice on constructibility of concept.

Identify utility conflict

| rut depth measurement.
B concrete/asphalt ratings
u Dynaflect data

Identify areas of concern

Identify utility conflict.

Assess technical analysis

3. PRELIMINARY DESIGN

Attend field review
Prepare Streetscape preliminary plans and

report in conjunction with Roads prelim. plan.
Approve plans and obtain approval of owners.
Identify and review special issues with

construction experts.

Attend field review
Approve plans.

Co-ordinate field review
Assess concept reports and approvals.

Develop preliminary drawings / reports in conjunction
with Streetscape prelim. plans.

Obtain owners approval of local improvement rates.
Provide quantities and submit plan for estimating.
Identify/resolve utility conflicts.

Complete EIA screening.

Evaluate road safety improvements.

Provide special issues/structural expertise analysis.
Update overall project schedule.

Ensure regulatory requirements are met.

Attend field review
Estimate construction costs and provide

local improvement rates.

Adjust CPP budget as required.

Co-ordinate road infrastructure core testing.
Undertake pavement structure design.

Provide preliminary construction quantities.

Provide special issues/structural expertise analysis.

Attend field review
Approve preliminary plans.

Identify special maintenance issues.
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Project Management Manual for Transportation Projects

APPENDIX B: RESPONSIBILITY MATRIX FOR STREETSCAPE PROJECTS

FUNCTIONS STRATEGIC CONCEPT PRELIMINARY |DETAILED DESIGN| CONSTRUCTION WARRANTY OPERATIONS/
PHASE PHASE DESIGN PHASE PHASE PHASE PHASE MAINTENANCE
PHASE
PROJECT MANAGER, Planning and MANAGER OF MANAGER OF STREETS ENGINEERING MANAGER OF STREETS
MANAGER Policy Services, Planning TRANSPORTATION ENGINEERING
and Development PLANNING
Department
FUNCTIONAL Director of Strategic Areas Manager of Transportation Director of Roadways Design Director of Roadways Construction Director of Roadway
MANAGER Services Planning G.S. of Design Maintenance
SCOPE Develop project needs Develop project needs relative] Review Concept Plans & Produce final engineering  |Decide to perform work in- Finalize and approve “as- Operate, Maintain and monitor
MANAGEMENT |statement to roadway requirements Reports (Functional and drawings and professional  |house or contract out based ~ |built” drawings. roadway facilities
Co-ordinate BRZ interests  |ldentify project priority Streetscape) specifications. on quality/time/cost
Identify project priority [Assess technical analysis Develop sketch drawings Detail: street furniture; considerations
Address public concerns and |Address public concerns Prepare preliminary design  |soft/hard landscaping Produce “as-built” drawings
requirements Prepare conceptual report. features; secondary as construction proceeds
Prepare conceptual |plans/report electrical; structures;
plans/reports standard infrastructure
replacement; and signing.
END Streetscape concept Functional concept Preliminary Design Plans Contract Plans Constructed Facility As-Built Drawings A safe and reliable roadway
PRODUCTS |plan/report plan/report and/or Report network from commissioning to
Problem/needs statement Problem/needs statement closure
Alternatives/recommendation |Alternatives/recommendation
Scope statement Scope statement
QUALITY Receive formal input from end|Receive formal input from end| Assess concept reports and ~ |Perform: critical analysis of \Undertake quality control Establish a Warranty Control | Monitor the ongoing condition
MANAGEMENT |users and property owners.  |users and property owners.  |approvals. -detailed design lprogram to monitor System to the end of the of the roadway and Streetscape
Undertake technical Undertake technical Review estimates and -assessment of the construction quality. warranty period. inventory and compare to the
assessment of alternatives by |assessment of alternatives by |justifications. constructibility of the project |Consult with Issue Final Acceptance design life expectancy
experts. experts. Address regulatory -structural analysis consultants/specialists to Certificate to the Owner (Pavement Management
requirements. -review with the industry on |ensure product quality and System)
specialty items esthetics.
-review maintainability of  |Issue Construction
lproduct and finishes. Completion Certificates to the
owner
END Technical assessment Technical assessment P.Eng. Stamp on drawings'  |Construction specifications |0A Test Results, Final Acceptance Certificate |Regular condition reports
PRODUCTS |Documented input from end —|Documented input from end and contract documents. Duaily Construction Progress
users users [Permit to Practice and Reports and regular progress
signatures. meetings with specialists.
Construction Completion
Certificate
TIME Prepare conceptual time Prepare conceptual time Establish time milestones Update project schedule Prepare construction schedule |Include a final time report Schedule timely rehabilitation
MANAGEMENT |estimate with milestones and |estimate with milestones and |relating to meeting objectives. |-local improvement schedule |(Contractor) within the project evaluation |and maintenance activities
deadlines. deadlines. Produce overall project -acceptance by owner Communicate changes to report and explain variances. |through the Pavement
schedule. -delivery of specialty items  |completion dates to users. Management System
-development of proto type  |Prepare construction bulletins
-detours and special event  |to provide owners with
Iplans \progress reports and
information on pending
construction.
END [nitial schedule Initial schedule Updated schedule Updated schedule Updated schedule Project evaluation report List of prioritized locations
PRODUCTS Time Report requiring rehabilitation or

reconstruction

' The engineer who takes professional responsibility is accepting the responsibility that all issues have been addressed.
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FUNCTIONS STRATEGIC CONCEPT PRELIMINARY DETAILED DESIGN | CONSTRUCTION WARRANTY OPERATIONS/
PHASE PHASE DESIGN PHASE PHASE PHASE PHASE MAINTENANCE
PHASE
PROJECT MANAGER, Planning and MANAGER OF MANAGER OF STREETS ENGINEERING MANAGER OF STREETS
MANAGER Policy Services, Planning TRANSPORTATION ENGINEERING
and Development PLANNING
Department
FUNCTIONAL Director of Strategic Areas Manager of Transportation Director of Roadways Design Director of Roadways Construction Director of Roadway
MANAGER Services Planning G.S. of Design Maintenance
COST Identify cost constraints. Identify cost constraints. Update project cost estimates. |Produce a pre-tender Proceed with tender upon Produce a final cost report | Maximize the effectiveness of
MANAGEMENT |Submit project profile sheet. |Submit project profile sheet. |Estimate local improvement  |estimate. approval by the Owner. and explain variances. available budgets through
Obtain City Council approval.|\Obtain City Council approval.|charges. [Adjust scope and/or budget as |Evaluate bid and in-house PMS optimization sub-
Undertake a value for money |Undertake a value for money required subsequent to review |estimates. \programs
analysis. analysis. by owner and to reflect [Analyze quantity reports.
dollars available in Local Scrutinize and pay consultant
Improvement Bylaw. invoices.
END estimate 50%+ _ Estimate 50%+ _ Preliminary Estimates 30%+ _ |Pre-tender Estimates 20%+ _ |Tender,Bid Analysis and Final Cost Report Cost Reporting of Maintenance
PRODUCTS |CPP Budget. CPP Budget. CPP Budget Adjustment. Local Improvement Bylaw [Award, Actual Construction Activities
[Approval “in principle” by  \Approval “in principle” by  |Approval by owners. CPP Budget Adjustment Costs,CPP Budget Adjustment
owner. owners. Post-tender Estimates
10%+
RISK Identify contingency plans for|ldentify contingency plans for|Prepare status report on Apply professional stamps to |ldentify and correct all Produce a final (Minimize overall long term
MANAGEMENT |sensitive projects. sensitive projects. variables that are of greatest |drawings after all construction/design Commissioning report to infrastructure costs by PMS
Identify and quantify risks Identify and quantify risks concern and of highest risk. professionals have checked  |deficiencies with a Deficiency |verify that all sub- optimization of the available
associated with problems. associated with problems. the documents. Control System. components of the system budgeted capital and
Identify safety concerns. Identify safety concerns. Ensure consultants have Submit Commissioning Plan |function effectively as a maintenance funds.
Identify environmental Identify environmental stamped and signed permit to |to Project Manager-. whole.
concerns. concerns. [practice on all structural and |Monitor site safety.
electrical drawings.
END Contingency plans Contingency plans Design Brief P.Eng. stamps on drawings, |Deficient Test Reporting and |Final Commissioning Report |Inspections of facilities.
PRODUCTS Environmental Impact documents, and reports. Correction. with areas requiring specific
Assessment / Screening Report Hazard Assessment. monitoring
COMMUNI- |Obtain approval of the Obtain approval of the Provide communication link  |Formalize written agreement |Train end users of the final ~ |Produce project evaluation |Establish interface between
CATIONS/ owners/users. owners/users. between senior management, |for all consultant contracts. |product in its use and report which summarizes planners, designers and
HUMAN Prepare organization Prepare organization the project team, and Obtain approval of project by |maintenance. lessons learned by the construction entities to relay
RESOURCES |responsibility matrix. responsibility matrix. interested outside parties. owner representatives. Provide and approve relevant |project management team.  |operational concerns.
MANAGEMENT |Define problem areas. Define problem areas. Meet regularly with the Document meetings with maintenance and operating  |Distribute customer
Establish community contacts.|Establish community contacts.|Jowners. owner representatives. manuals before project is evaluation questionnaire to
Provide written notification of Jcomplete the BRZ for response.
|public meetings.
Provide formal notification of
local improvement bylaws.
END Project evaluation report. Project evaluation report. Project Evaluation Report Project Evaluation Report’.  |Project Evaluation Report’.  |Project Evaluation Report — |Performance measures for
PRODUCTS with as-built quantities. individual projects.

? Includes Consultant Completion Advice Forms
3 Includes Contractor Completion Reports; Contractor Safety Evaluation; Customer (public) Satisfaction Reports; Construction Return Reports
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APPENDIX C: RESPONSIBILITY MATRIX FOR REHABILITATION PROJECTS
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APPENDIX C: RESPONSIBILITY MATRIX FOR REHABILITATION PROJECTS

PHASE STREETS ENGINEERING BRANCH STREETS ENGINEERING BRANCH STREETS ENGINEERING BRANCH - STREETS ENGINEERING BRANCH -
ROADWAY MAINTENANCE SECTION ROADWAYS DESIGN SECTION ROADWAYS DESIGN SECTION ROADWAY CONSTRUCTION
SECTION
1. CONCEPT - Produce 3 year priority list (2001- Determine policy objectives - Review 3 year priority list (2001 - - Provide preliminary structural design
2003) a) funding levels 2003) to Roadway Maintenance Section for
MARCH 2001 b) target ratings 1998 locations
- Attend field reviews for high priority Review and Integrate 3 year priority MARCH 2001 - Attend field reviews for high priority
2003 locations. list with 5 year CPP - Initiate field review for high priority 1998 locations (Pavement Engineer)
Attend public information exchange 1998 locations
SEPTEMBER 2001 (as required) SEPTEMBER 2001
- Obtain pavement information Provide Environmental Impact SEPTEMBER 2001 - Review information of 3 year priority
a) concrete/asphalt ratings (P.M.S.) Review - Review 3 year priority list (2002 - list (2002 — 2004)
b) rut depth measurements Provide priority list #1 (year 1) and 2004)
c) Dynaflect data scope statement
- Identify areas of concern Annual PIS update
- Identify public concern areas a) financial strategy for rehab/constr.
- Produce preliminary priority list ba