Executive Summary
Project Overview
The Bureau of Environmental Services (BES) sees increasing need for reinvestment and
expansion of the Bureau’s Capital Improvement Program (CIP). Driven by a host of factors—
aging infrastructure, regulatory requirements, and public input committees, the City’s
Comprehensive Plan, City Council priorities, evolving operations needs, updated BES systems
plans and the new BES Strategic Plan—the Bureau projects the need to significantly increase,
ideally to double, its CIP throughput in the next ten years.
The Capital Improvement Program Process Review and Enhancement Project (CIP PREP) is a
multiphase, multiyear effort to better understand how the Bureau plans and delivers CIP work,
and how the CIP process might be improved.

Figure 1 CIP PREP was originally envisioned as a three phase multiyear project.

The project performed Phase 1 of its work between March 13, 2017 and August 31, 2017.
Throughout the steps in Phase 1, CIP PREP engaged internal and external subject matter experts
to map processes and identify what is working and what needs to be improved.
This memo briefly summarizes Phase 1 findings and recommendations.

Key Findings and Recommendations
Substantial change is required in order to significantly increase CIP throughput while
maintaining high quality.
Staff input overwhelmingly recommended changes that require organization and process
restructuring. The staff also recommended changes in specific, task-focused areas.
Based on its findings, the CIP PREP team recommends—with Bureau Leadership Team (BLT)
support—all of BES collaborate to:
1. Implement task-focused suggestions that wouldn’t be affected by restructuring
2. Reorganize to create concept-to-closeout project management and technical teams
3. Restructure to create an integrated project origination (planning) and prioritization
process
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Figure 2. A schematic highlighting the present and proposed methods of delivering CIP. The present method has many handoffs.
The proposed method has improved flow and customer focus.

What’s Next?
The CIP PREP team recommends a multi-phase, multi-year approach to implement the
recommendations including the following next steps:
• Make funding requests in this fiscal year to support analysis of reorganization options
• Charter and execute Phase 2 of CIP PREP
o Expand the effort to explore, plan, and execute specific initiatives. Figure 3
shows a method to work on two simultaneous paths to meet CIP improvement
needs
• Identify potential funding requests in future fiscal years—beginning with FY2018-19—to
support identified changes

Simultaneous Paths for Phase 2

Figure 3. A schematic highlighting the proposed dual simultaneous path approach to next phase CIP improvements
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Why This Project? Why Now?
The Bureau’s CIP delivery touches every workgroup in the Bureau and makes up 27% of the City’s
FY2017-18 budget, and it impacts the lives of all our friends and neighbors in the City. BES has
managed this crucial work well, even garnering national and international recognition, but due to
changing needs in the City, business as usual is not enough. The profile of the work is also changing.
For the past 3 decades, BES capital work has been planned, budgeted and delivered around four
major categories of work: Maintenance and Reliability, Systems Development, Stormwater, and
Treatment Systems. A significant exception to this occurred with the combined sewer overflow
(CSO) system work which dominated CIP funding for almost 20 years.

Figure 5 The BES Capital Spending History and Current Projection chart illustrates the evolving profile of the CIP work.

While work in the other categories continued during this period, the emphasis had shifted. Since the
completion of the $1.4B CSO program in 2012, the Bureau has returned to a more rehabilitationfocused profile of work. In the coming years, work will continue in these categories but the emphasis
is beginning to shift to larger scale upgrade projects at Columbia Boulevard Wastewater Treatment
Plant (CBWTP) and Tryon Creek Wastewater Treatment Plant (TCWTP) and increasing levels of
pipe rehab work.

City of Portland

1

Phase 1
Completion Memo

BES is changing. As the Bureau moves toward integrated planning and project management
maturity, its leadership is embracing an open, transparent approach, assessing and revising its
strategic and operational objectives.
As outlined in the CIP PREP Project Charter (See Appendix A– Charter), the effort has many
motivations, and the following items stand out to illustrate its necessity and urgency:
• Strategic Alignment. BES is adopting a new Strategic Plan—the CIP process support
implementation is one of the strategic initiatives in the Bureau’s plan. The BES Strategic
Plan is slated for completion and publication Fall 2017.
• Stronger BES. BES has a strong record of delivering complex capital projects, many of
which have received national and/or international recognition. At the same time, staff,
management and the public have identified a need for the Bureau to be more efficient and
effective in its work. In addition, the profile of BES work is evolving, since completion
of the CSO capital program, the bulk of the work shifted to smaller, more evenly
spread projects, but going forward it will again focus on larger scale projects.
• Increasing City needs. The scale of future needs requires a better way
of working to meet the City’s expected growth and the demands of
aging infrastructure
What is CIP PREP?
o
The BES Asset Management team has previously
identified targeted levels of annual investment to achieve a
Chartered in March 2017, the
sustainable base of core assets
CIP Process Review and
o The Stormwater System Plan—currently in
Enhancement Project (CIP
progress—is likely to identify future potential
PREP) is a multiphase,
investments in the stormwater collection
multiyear effort to map and
system
o BES anticipates scenarios that
analyze current business
lead to doubling the annual CIP
processes, identify
investment levels by FY
opportunities to enhance
2020-21
these processes and develop
new processes to increase
capital project output over
the next ten years and
beyond, enabling BES to
address City growth and
aging infrastructure and put
us on a path to long-term
system sustainability.
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CIP PREP Phase 1 Goals
The primary purpose of CIP PREP is to analyze current business processes to identify opportunities
for improvement and to develop new processes to meet the Bureau’s new CIP delivery goals. Phase
1 of CIP PREP focused on discovery and prioritization.
The major goals of Phase 1 of CIP PREP included:
 Process mapping
 Identification of possible process improvements
 Identification of gaps and priority areas for process improvement
 Initial recommendation for process improvement strategy
Some aspects of the CIP process and CIP PREP were deemed out of scope for Phase 1, including:
Mayoral and/or City Council processes, community input, and creating the detailed plans for specific
process improvements. Specific process improvement implementation plans are part of the Phase 2
scope.

Deliverables and Analysis
To meet the goals for Phase 1, the CIP PREP team undertook the following steps and deliverables.
Additional details regarding the methods used are in Appendix B – Methods.

1. As-Documented CIP Process Map
CIP PREP began by surveying existing BES documentation to define the CIP processes. The
resulting As-Documented CIP Process Map served as a preliminary knowledge base and
framework for the design of the remainder of Phase 1.
The As-Documented map is available at: https://www.portlandoregon.gov/bes/article/659439

2. As-Implemented CIP Process Map
Understanding that the As-Documented Map did not fully represent the current CIP process, the
CIP PREP team engaged nearly 100 staff subject matter experts (SME) in fifteen workshops to
map segments of the process, as it is actually implemented. The As-Implemented CIP Process
Map was created to document how CIP work is currently completed and provide the foundation
for process improvement conversations. Participants were given the opportunity to review and
provide comments on or corrections to the map.
Printed at a legible human scale, the as-documented map was more than 30 feet long. The map is
available as a PDF at: https://www.portlandoregon.gov/bes/article/660696
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3. As-Implemented CIP Process Map, Compressed
The As-Implemented CIP Process Map was too large to be used by facilitators during process
improvement sessions. It was necessary to physically shorten the map. Efforts to compress the
process were intended to collapse very detailed, specific sub-processes into more manageable toplevel process “decision points.” Consolidated boxes on the compressed map referenced the
detailed box numbers from the full map ensuring that information was not lost.
The two-part, compressed version of the map used for facilitation was more than 20 feet long.
The map is available as a PDF at:
Part 1 Compressed Process https://www.portlandoregon.gov/bes/article/659437
Part 2 Annual Process View https://www.portlandoregon.gov/bes/article/659438

4. Annotated CIP Process Map
To identify possible process improvements, gaps and prioritize areas for improvement, the CIP
PREP team again reached out to staff subject matter experts. Using the Compressed AsImplemented Maps as the foundation in eleven workshops, over 110 staff subject matter experts
wrote more than 800 suggestions as well as identifying new roles (people), steps that should be
totally reworked (dynamite), areas or steps that cause delays (blue dots) and rework (green dots).
(For a detailed description, see Appendix A - Suggestion Types )
In addition to the workshops, all BES staff were invited to review the maps and provide suggested
improvements and comments through a web site and open forums hosted by CIP
PREP team managers.

Figure 6 Mary King and Chris Dennis, who is over six-foot-tall, taking down the freshly annotated map after the work session for
Construction Inspection and Materials Testing Lab staff to identify and help prioritize process improvements across the whole CIP
delivery process (from project origination to closeout) at Guilds Lake.
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5. Heat Maps
As a first step in processing the data collected to this point, the CIP PREP team created heat maps by
placing each data point on the process map using a grid system. Based on the frequency and spatial
distribution of input from staff, the CIP PREP team defined hot spots for focused analysis.
The 2,326 data points are mapped in 8 - 11 or view them online at http://delaris.com/cip-prep/heatmaps.
Heat Map Color Reference
The reference scale for colors used in CIP PREP heat mapping are below.
Boundary of initial analysis
High Intensity – 3 or more data points
Medium Intensity – 2 data points
Low Intensity – 1 data point
Figure 7 The color scale used in CIP PREP heat maps

Heat Maps

Figure 8 A heat map identifying areas of the CIP process impacted by participant suggestions.

Figure 9 A heat map identifying areas of the CIP process that could benefit from more human resources.
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Figure 10. A heat map identifying areas of the CIP process the should be rebuilt from scratch.

Figure 11. A heat map identifying where in the CIP process that waiting happens, waiting that might be shortened.

Figure 12. A heat map identifying areas of the CIP process that cause rework.
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Suggestion Evaluation1
Key members of the CIP PREP team examined all 1700+ of the improvement suggestions
offered by the staff in Phase 1, while the main group focused its evaluation on the data within
the eight hot spots.
The CIP PREP team looked at the hot spot data in several ways. It is important to note that
these are only initial passes through the data and are not meant to show exhaustive results,
but to identify possible process improvements, priority areas for process improvements, and
to help inform an initial process improvement strategy.
Ranking Hot Data Using Set Criteria
While reading the suggestions within the hot spots, team members evaluated them using the
following criteria:
Key Data Type

Possible Values

Value

High

Medium

Low

Implementation
Difficulty

Easy

Medium

Hard

Time to Implement

Short

Medium

Long

Start Phase

Immediate

Phase 2

Phase 3

Never

The results showed where there was agreement among evaluators. These rankings were also
used, for example, to quickly identify “low hanging fruit.” The team looked for items where
two-thirds of evaluators agreed they were medium to high value, easy to implement, and that
had an immediate or Phase 2 start phase. Items ranked with low value or a never start phase
may be deferred for later consideration.
Categorization of Suggestions in Hot Spots
Within the process hot spots identified by the CIP PREP team, the suggestions were
categorized. The outcomes of the categorization efforts are shown in Figure 13. It is
important to note that each suggestion may relate to more than one category.
In the hot spots, the most common suggestions focused on organizational structure and
staffing, task-focused improvements, and the CIP delivery process.
Suggestion not captured in the hot spots will be examined in more detail in future phases.

1

Suggestions in this section refer to the general suggestion stickers, people stickers and
dynamite stickers. Delays and rework represented by blue and green dots are evaluated
separately as they contain no text.
City of Portland
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Organizational Structure and Staffing
Task-Focused Improvements
CIP Delivery Process, Including Reviews
Other Bureaus and Agencies, Including Permits
Scoping and Project Planning
Roles and Responsibilities
Comment (Not actionable)
Training and Staff Development
Procurement and Contracts
Budget and Financial Planning
Other (Not aligned to defined categories)
Prioritization of Projects
Technology Including Heron
Figure 13. A Pareto chart of suggestion categories within CIP process hot spots identified by the CIP PREP team. The number of
suggestions in each category is represented by the length of the bar.

6. Outreach Conversations
Understanding that other organizations have already experienced successes and challenges in
improving their CIP delivery process, the CIP PREP team sought input from other utilities,
professional subject matter experts, and partner Bureaus within the City.
BES should pay careful attention to lessons learned by others. These critical inputs were
intended to better inform CIP PREP recommendations by incorporating industry best
practices, as well as known challenges and successes identified others.

Takeaways from DC Water
DC Water started a CIP improvement program to overcome silos within the organization and
improve process effectiveness. The CIP improvement program outcomes are still in process
with several challenges arising in the planning and implementation phases. Lessons learned
identified during the interview included:
• High-level leadership support is essential to CIP improvement programs
• Take time to bring employees along, “get buy-in”
• It is preferable to have improvement efforts driven from in-house
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Takeaways from Seattle Public Utilities
Seattle is ten years into a CIP process improvement effort. One mark of their success is that,
in the last three years, the organization has delivered 95% of their budgeted CIP. The
interview highlighted some of the features of their CIP program:
• A project manager is assigned at project initiation and guides the project until it
enters operation
• A standardized stage-gate system for CIP whose stages are: initiation, options
analysis, design, construction, and close out
• CIP decision making has different authorization structures depending on the value of
the project. BLT-level decision making is a process component for projects larger
than $1M

Takeaways from San Francisco Public Utilities Commission
San Francisco has a high-functioning CIP program with over $5B delivered in the last 10
years and another $5B planned for the next decade. The interview revealed some features of
their CIP program that were of interest to BES:
• A senior project manager coordinates all projects within a program area (For
example, within a wastewater treatment plant). Junior PMs work under the senior
project manager
• Project manager positions are on 3-year contracts
• Critical prioritization decisions are made by O&M stakeholders in the planning
process
• An Operations Liaison position was created to more effectively represent the needs of
O&M groups in the CIP process

Takeaways from a consulting firm
The interview with a consulting firm offered comparisons of the BES CIP program to
industry standards. Critical points of comparison included:
• BES CIP has a long procurement process, which is now regularly two months when it
used to be two weeks
• BES has extended contract negotiations on large contracts. Such negotiations
regularly take a year when they used to be four months
• BES CIP has an opportunity to better balance incentives regarding schedule and
quality

City of Portland
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Takeaways from City of Portland Bureaus
Members of the CIP PREP team interviewed leaders of partner Bureaus within the City that
have large CIPs—Parks & Recreation, PBOT, and Water—as well as OMF, which includes
centralized Procurement Services. Some important items that surfaced in these interviews
are:
• BES must look outside the City of Portland for prioritization models. Water, Parks
and PBOT all have markedly different methods for identifying and prioritizing CIP
work. None of their methods seem ideally suited to the specific situation faced by
BES
• Water took on significant CIP process change in 2006. The bulk of the process took
three years and ten years later they are still working on elements of the change
• The challenges of permitting and procurement for CIP projects is City-wide, not just
an issue experienced by BES
• Bureaus are open to an inter-Bureau “peer review” scheme of planning and design on
large, multi-Bureau initiatives
• All Bureaus indicated strong interest in continuing to work together to identify
solutions that improve collaboration, prioritization and efficient capital project
delivery Citywide

Findings and Recommendations
Key Findings
Change is required to significantly increase CIP throughput while maintaining high quality.
Staff input overwhelmingly recommended changes that will require organization and process
restructuring as well as change in specific, task-focused areas.

Summary Recommendations
Based on its findings during Phase 1, the CIP PREP team recommends three major categories of
action:
1. Move to an integrated origination and prioritization approach.
2. Reorganize to meet the needs of a larger, faster delivery process by creating concept to
closeout project management and technical teams
a. Clarify Client/Service Provider Relationships
b. Clarify Role of Controls Group to Business Services
3. Implement task-focused suggestions that wouldn’t be affected by reorganization
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Reorganizing
The goal of reorganizing would be to positively impact the people, processes and partnerships
that deliver excellent CIP outcomes and to lay the foundation for future growth. The new way of
work, compared conceptually to the present way of work, shown in Figure 14, will reduce
handoffs and be more customer-focused.

Figure 14. A schematic showing the present and proposed methods of delivering CIP. The present method has many handoffs.
The proposed method has better flow and customer focus.

Reorganizing demands significant leadership, commitment, and effort. The CIP PREP team
identified key points that must be understood when reviewing its recommendations:
• CIP PREP is not complete. BES doesn’t yet have all the answers or a completed plan.
BES, however, is now asking the right questions and has a plan to seek the answers
• BES staff is the primary resource for defining and executing these necessary changes.
Change planning and implementation must be done deliberately and collaboratively
• The evolution of the CIP process will be open and transparent, and will require continual
staff involvement
• Continuous improvement efforts will be undertaken in both the short and long term
• Reorganizing impacts the entire Bureau: the whole process, from origination through
close-out, and every workgroup
• BES must continue delivering high quality CIP projects while change is implemented
• A reorganization planning consultant will aid the changes and help identify the best
implementation strategies
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Possible Elements of Reorganizing
The CIP PREP team recommends the following concepts be explored as part of planning for
reorganization:
• Unified, integrated system planning
o Create a consistent process for filling the CIP pipeline in a systematic, prioritized,
and targeted manner
• Concept-to-closeout project management and delivery system
o Develop and implement critical processes for CIP delivery that reduce
opportunities for delays and inefficiencies while increasing continuity through the
various stages of the project, and maintaining a more customer-centric focus
• Integrated, multi-disciplinary Project Delivery Teams
o Gather the right people to plan and deliver the work, and minimize handoffs
• Separate Project Management Office (PMO)
o Have a structure of support and standardization for the project managers guiding
CIP delivery
o Ensure crucial accountabilities are clearly assigned, and improve ability to
identify and manage financial impacts of CIP development and delivery
To increase CIP throughput and to maintain quality, the CIP PREP team envisions better
supported project teams. This vision is highlighted in Figure 15.
A core project team will be with the effort from start to finish. Of critical importance in the new
model is how the project management effort is continuous during the project’s life cycle. While
the project team will still add and subtract expertise as need during the project life cycle, the
“what and when” of the project will stay constantly in focus.
Likewise, the way support is provided to the project during delivery is a key aspect of the CIP
PREP team’s recommendations. Improvements in the technical and business process (from the
staff’s task-focused suggestions) will help ensure that the “who and the how” are effective and
well-coordinated.

Figure 15 The new process changes the focus from disparate segments to a project team seeing projects through delivery
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Low-Labor, Fast Improvements – Low Hanging Fruit
The CIP PREP team has identified a number of suggested improvements to the CIP process that
can be made quickly, and with a relatively small investment of staff time. The team recommends
implementing these items immediately:
Suggestions Recommended for Immediate
Implementation

Status
As of October
1, 2017

Refine the yes/no “capitalization" gate at the beginning
of the CIP process
• Ensure the appropriate work is entering the process
by allowing project sponsors to focus on projects,
rather than financial resource availability

In Progress

Expand pre-approved materials list
• Make common items easier to get and thereby
speed up projects

In Progress

Add HazMat analysis to the ESA Level 1
environmental site assessment for pump stations and
other locations with potential lead paint, asbestos,
mercury lights, etc.
• Get key information earlier to reduce the amount of
rework

In Progress - To be
completed by Nov 2017

Announce approved CIP projects
• Enhance awareness of ongoing projects with staff
and the public

To begin in the FY 2018
CIP cycle

Roll out updated CIP Manual
• Ensure staff is aware of existing processes and
procedures

In Progress

Continue outreach to bureaus about the upcoming
changes
• Keep awareness of needs and intentions high

In Progress

Add Business Services rep (contracts or financial plan)
to CIP scoring committee

Completed

Use electronic signature in place of wet PE stamp

Completed

Eliminate green sheets—use Heron

Completed

City of Portland
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Recommendations Needing Deeper Evaluations and Resources
Among the process improvements suggested by BES staff, the CIP PREP team recommends that
the following items be the subject of deeper evaluation by teams of BES staff during Phase 2:
• Fast track for certain projects
o Increase the speed of some activities by bypassing unnecessary steps
• Contracting methods/vehicles and procurement
o Determine which methods are best suited to increasing CIP throughput
 Understand the methods/vehicles available and their strength for different
project types
o Work with central Procurement Services to identify opportunities and/or options
to expedite the contracting process
• Improve cost estimating/scheduling
o Less rework and fewer change
orders will speed the execution
of projects
Plan
• Improve project scoping
o Fewer surprises will speed the
execution of projects
• Improve review process including:
 30-60-90% reviews Plan
Act
Do
 TRC
 CIPAC
 Lessons learned
o More effective feedback
o Effective feedback faster
• Identify and address causes of delays
Check
and rework identified in Phase 1
o Eliminate root causes to prevent
recurrence
Figure 16 Proposed cycle for evaluation and implementation
• Improve training and staff development
of
changes suggested by staff
o Increase the effectiveness of
existing staff, especially as roles
and responsibilities change and implement programs for new staff
• Revise CIP scoring criteria to connect prioritization with strategic plan
o Align the selection process to strategy
• Address Heron implementation and training and other technologies
o Use existing tools to better support existing and future processes
• Assess ways to coordinate projects with other Bureaus
o Alignment of stakeholders on cooperative or co-incident projects will improve
outcomes
The most valuable and feasible of the items above should be supported with detailed planning
and then implemented.
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Next Steps
Multi-Year, Phased Approach to CIP PREP
The CIP PREP team recommends continuing the present plan for additional CIP PREP work.
Specifically:
• Phase 2. September 2017-June 2018
o Implement faster, lower-resource changes
o Evaluate and plan more substantial, higher-resource changes
o Prioritize and pursue funding for initial actions and implementation activities
• Phase 3. July 2018-ongoing
o Implement more substantial, higher-resource changes
o Evaluate progress
o Identify and plan additional changes, if needed
o Secure future funding, if needed
A schematic of the recommended process for continuing CIP PREP work is shown in Figure 17.

Figure 17. A schematic time line of CIP PREP work. The top row represents planning activities. The middle row represents
implementation activities. The bottom row represents an effort to streamline work with other bureaus in the City.

Multi-Year Approaches to Investments
The CIP PREP team recognizes that change must be supported with adequate resources.
Therefore, the team recommends a multi-year approach to secure funding for initiatives.
Specifically:
• Identify funding for CIP PREP initiatives
• Set aside staff time to design and implement change
• Set aside BLT time for leadership and sponsorship of CIP PREP projects
• Engage with new change management position
City of Portland
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The urgency of requesting budget to support change efforts is shown in Figure 18. Lessons
learned from other municipalities suggest that the process will take at least three years to
implement. Only the next two years are shown.

Figure 18. A schematic representation of the relationship between the City's budget process and the next phases of CIP PREP
work.

Fall FY 2017-18 BMP Request
The BES Bureau Leadership Team (BLT) is already supporting a budget modification to fund
CIP PREP.
Specifically, a request has been made in the FY2017-18 Fall BMP for $100K funding to hire a
Phase 2 Implementation Planning Consultant.
The intended impact of the budget adjustment is to:
• Use professional expertise to ensure BES has a successful evolution
• Develop organizational models that support CIP PREP findings and Phase 1
recommendations
• Assist with transition planning
• Work collaboratively with the new Change Implementation Manager in the BES
Director’s Office
FY 2018-19 Budget Development
The BLT is already working with the CIP PREP team to identify potential items for inclusion in
the FY 2018-19 budget request.
While the specifics of a potential budget package are not yet determined, a number of
suggestions for additional personnel were part of the improvement recommendations made by
staff, including:
• Project Management Team Manager or Program Director
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•
•
•
•
•
•
•

Heron Trainer/Coordinator
Wastewater Treatment and Pump Stations Principal Engineer
Permit Expediter
Contracting Expediter
Surveying
CAD Techs
CIP Liaison to other Bureaus

Conclusion
There are many critical drivers pushing the need to significantly increase the BES CIP
throughput. BES initiated the CIP PREP to assess the current process, identify gaps and priority
areas for process improvements as well as improvements that could be developed and
implemented before the next round of CIP development. After initial survey of documentation
and process, the CIP PREP team:
Asked – Leveraging BES’s greatest asset, its staff, we asked the hard questions. What is
working? What is not? What changes do we need to make to significantly increase CIP
throughput? The team also reached out to other municipalities, partner Bureaus within
the City and professional experts to allow their challenges and successes to help guide
our change process.

Figure 19 CBWTP- Bachelor Butte Room facilitated workshop - BES staff mapped planning, design and construction processes
for wastewater projects.
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Listened – BES staff subject matter expert’s enthusiastic involvement and insightful input
strongly supported significant change. Staff input overwhelmingly recommended changes
that will require organization and process restructuring as well as in specific task focused
areas. CIP PREP team analysis found that suggestions revolve around three major areas:
o People. CIP team enhancements including clarifying roles and responsibilities,
new roles, and training needs
o Process. Improvements to the CIP delivery process including scoping and
planning, contracting, and reviews
o Partnerships. Working to improve collaboration and productivity with other
bureaus and agencies

Figure 20 Mike Jordan, Environmental Services Director, dropped in to hear how the mapping workshops were
going. Chris Dennis of Delaris provides a quick overview of the outstanding staff work.

Initiated Action – A number of process improvements were identified that could be
implemented quickly with low labor cost and are in progress or in some cases complete.
The team recommends a continuous improvement approach which includes three
categories of action:
1. Move to an integrated origination and prioritization approach
2. Reorganize to meet the needs of a larger, faster delivery process by creating
concept to closeout project management and technical teams
3. Implement task-focused suggestions that wouldn’t be affected by reorganization
Urgent and substantial change--both from an organizational and process perspective--is required
to meet the City’s needs. Change planning must be done deliberately and collaboratively. It
requires both bottom up and top down support. It will touch every area of BES, so every staff
member must engage in the change process. The risks of not acting, such as potential impacts to
public safety, are untenable. Because of the budget cycle and the size and complexity of CIP
work it is imperative that we start now.
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Appendix B – Methods
Takeaway: Phase 1 of CIP PREP used a variety of methods—available documentation, team and
individual meetings, open forums, and interactive web platforms—to engage with employees,
capturing their insights into the CIP process and their ideas about its improvement. In addition,
CIP PREP sought insights from outside BES to better understand the opportunities and potential
pitfalls of improving CIP delivery.

As-Documented Map
An early effort of the team was to create a process map from existing CIP documentation,
referred to as the As-Documented map.
The primary sources of material for the As-Documented map were:
• “Implementation Procedures for Capital Projects”
o Adopted May 29, 2009, Revised January 2014
• “Construction Services Procedures Manual”
o No. 24, July 2004
• CIP Scoring Criteria FY 2018 – 2022
• City of Portland Oregon FY 2016-17 Adopted Budget
• Guidance documents from BES Engineering Services including:
o Recommendations to Procurement Services
 Rev 20130627, by GJA
o Pre-Bid Conference Template (PM&C)
 Revision date not specified
The draft As-Documented map was substantially complete by April 7, 2017.
The team did not believe that this map accurately represented the CIP process in practice and
opted not to invest resources in a comprehensive review and revision. The result, however,
proved a valuable resource for designing the remainder of Phase 1, including the backbone of the
process.

Figure 21 Diagram showing the segments of the CIP process established in the As-Documented map and used for the AsImplemented and Annotation processes.
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As-Implemented Map
The team invested significant effort to map existing CIP practices, referred to as the AsImplemented map and Annual map.
The goal of the As-Implemented map was to capture enough detail to enable a robust and
detailed process improvement conversation within BES, not to exhaustively capture every
nuance and detail of the CIP process.
BES employees were the primary source of material for the map.
The As-Implemented mapping
was substantially completed by
May 25, 2017.
All As-Implemented mapping
participants were offered the
chance to review the map and
offer corrections.
After making corrections, the
CIP PREP team compressed the
resulting map. Compression
was necessary to make processimprovement suggestion
sessions feasible.

Figure 22. As-Implemented mapping session output.

Workshop Summaries
The team conducted fifteen As-Implemented process mapping workshops with Bureau staff. A
total of 97 staff were invited to participate.
A list of the sessions—with the subject focus and primary stakeholders—is shown below:
• May 8
o Project Origination Phase: Asset Systems Management staff
o Project Origination Phase: wastewater projects
• May 9
o Project Planning and Design: surface water projects
o Project Prioritization/CIP Development: CIPAC
o Project Prioritization/CIP Development: PRF Scoring Committee
• May 10
o CIP Prioritization/Development: Engineering Services (PM&C), Business
Services, budget/financial planning
o Project Planning and Design: collection system projects
• May 11
o Project Closeout/Startup: wastewater projects
• May 15
o Construction Phase: collection system and surface water projects
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•

•

o All phases: project support services
May 18
o All phases: Program Management and Controls Division
o Closeout Phase: collection and surface water projects
o Project Origination Phase: watershed/surface water projects
May 19
o Project Planning and Design: wastewater projects
o Construction Phase: wastewater projects

Improvement Suggestions
Takeaway: Nearly 1,750 suggestions were collected by the CIP PREP team.
Of the 1,750 suggestions, 300 came from the As-Implemented process mapping sessions. Using
the compressed As-Implemented maps as a basis, the team conducted eleven process
improvement sessions with Bureau staff. These sessions provided nearly 1,400 suggestions.
In addition to the written suggestions staff also provided 277 data points identifying areas that
cause rework and 287 identifying areas that cause delays in the delivery process.
More than 110 BES staff members participated in the eleven workshops.

Figure 23 Gathering suggestions from construction inspectors and other stakeholders at Guild's Lake warehouse.
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Appendix B
Suggestion Types
Different kinds of suggestions were elicited during suggestion sessions. Below is a brief
explanation of each type of suggestion.

General suggestions. The team collected participants’ ideas for improvement that weren’t part
of any of the specific categories below. These suggestions came from both As-Implemented
mapping workshops and process improvement workshops. Attendees in the process
improvement sessions used the following trigger questions:
•
•
•
•
•

What steps could be added to improve the process?
What “external” dependencies should be changed to improve the process?
What roles and responsibilities should be changed or clarified to improve the process?
Which three steps could be eliminated without much impact?
Do you have any other improvement suggestions?

New people. Attendees placed people stickers where they felt the addition of more people—in
either existing roles or in new roles—would speed up or enhance the process. Where they
envisioned a new role, the participants were asked to describe the role.
Areas of the CIP process that should be rebuilt from scratch. Attendees placed a dynamite
sticker where they would like to remove and rework some—or all—of the CIP process. They
were asked to indicate what items were affected and what symptoms would be addressed.
The dynamite could affect individual process steps, groups of steps, entire sections of
the process, or the entire CIP process.
Things that make us wait. Attendees indicated where on the AsImplemented map they felt there were delays that could be shortened. It
is important to know that attendees were asked to differentiate
between wait times that could be improved and wait times that
couldn’t. For example, concrete must cure – we just have to
wait. These results focus on delays that can be addressed.
Things that cause rework. Rework significantly
impacts efficiency so attendees placed green
dots on the As-Implemented map at the
places in the process that were the root
cause of rework.
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Workshop Summaries
• June 19
o Wastewater Group staff and managers
o Engineering Services managers, Group 1
• June 20
o Bureau Leadership Team
o Engineering Services managers, Group 2
• June 21
o Design Division staff
o Business Services Group staff and managers
• June 26
o Pollution Prevention Services Group staff and managers
o Watershed Services Group staff and managers
• June 27
o Program Management and Controls Division staff, Asset Management Division
staff, and Communications Division staff
• June 28
o Construction Inspection and Materials Testing Lab staff
• June 30
o Construction Management staff

Web Input
As part of a broader outreach program, the CIP PREP team created and promoted a web site
where all employees could review the compressed As-Implemented process map and make
suggestions.
The web-based suggestion process was
open from June 30, 2017 through July 19,
2017. Seventy-nine suggestions were
received.

Open Forums
As part of a broader outreach program, the
CIP PREP team scheduled and held three
open forums where all employees could
review the compressed As-Implemented
process map and make suggestions to CIP
PREP team members in person.
The open forum suggestion sessions where
held in the Portland Building, Pioneer
Tower, and the Columbia Boulevard
Wastewater Treatment Plant on July 30,
2017 through July 19, 2017.
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Appendix B

Outreach Conversations
The CIP PREP team has engaged in conversations with City of Portland Bureaus outside of BES,
a consulting firm and municipal wastewater utilities. These conversations serve multiple
purposes which include:
• Gaining a better understanding of how others
structure and run their capital investment
programs
• Gaining a sense of any risks or best practices
pertaining to process improvement in large CIP
programs
Guiding Questions
The team devised guiding questions for the
conversations. The interview had pre-work questions
sent via e-mail during scheduling. The interview also
used scripted and spontaneous questions to draw out the
interviewees.
Pre-Interview Requests
Interviewers asked for these items when scheduling
outreach:
• A high-level org chart
• A map of their overarching CIP implementation
process
• The Work Breakdown Structure (WBS) of their
CIP, if the organization uses a high-level WBS
• A document overviewing their CIP prioritization
process/guidelines
Interview Questions
Interviewers utilized these items when interviewing:
1. How is your CIP work organized?
2. How is your organization structured to deliver
the work?
a. Vertical example: collection systems and
wastewater treatment CIP execute separately
b. Horizontal example: collection systems and wastewater CIP are executed by the
same people
3. What is the most significant challenge you currently face?
4. How do you prioritize your CIP? If prioritization is collaborative, how is decision making
authority divided?
5. [Bureaus only] How would we collaborate differently in order to increase effectiveness
and efficiency?
6. Are you open to a deeper conversation later in 2017?
7. [Bonus question] How do you integrate your CIP and O&M?
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Interviewees
Members of the CIP PREP team interviewed the following entities:
• Seattle Public Utilities
• DC Water
• San Francisco Public Utilities Commission
• King County Watershed Treatment Division
• A consulting firm with industry experience
• PBOT
• Parks
• Water
• OMF

Communications Plan
The CIP PREP team implemented a robust communications plan throughout Phase I using the
following methods:
• Presentations: Presentations were provided to the Portland Utility Board (PUB), BLT,
and bureau managers periodically throughout Phase 1. The content included status
updates on work completed, previews of upcoming activities, and requests for input.
Information about CIP PREP was also included in Strategic Plan ‘road show’
presentations to all bureau staff.
• The Clarifier: The Clarifier, the monthly employee e-newsletter, featured several articles
about the CIP PREP effort. Content included status updates and calls to action (e.g.
participate in a survey or other activity). Readers were encouraged to visit the CIP PREP
intranet page for more information.
• Email: All Staff emails were used to communicate critical milestones and key decisions,
or to raise awareness of engagement opportunities. Links to videos on the intranet page
featuring the Director were included in two emails. Emails were typically distributed by
the Assistant Director or Director.
• Videos: Two videos were produced at key moments during Phase I, narrated by the
Bureau Director. The video shared important updates and encouraged employees to
participate in the CIP PREP process.
• Employee Intranet: Early in the CIP PREP effort, an intranet page was created. The page
contained basic information about the project, the roster of CIP PREP team members, and
the project charter. During Phase I, status updates, videos featuring the Bureau Director,
and links to information for review and comment, such as process maps were added. The
URL was shared in Clarifier articles and All Staff emails from the Assistant Director and
Director.
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