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WHITE PAPER / MAIN REPLACEMENT PROGRAM COSTS AND SCHEDULES

HITTING THE BULL'S-EYE ON MAIN
REPLACEMENT PROGRAMS

By Jonathan Kadishson, pe, AND Paul Sylvester, pE, PMP

Routinely hitting the target has become increasingly
difficult for the natural gas industry as infrastructure
upgrade requirements evolve. As companies

ramp up main replacement programs (MRPSs),
having the right tools to support these large and
complex programs can help achieve success.
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Olympic archery athletes repeatedly train for precision

accuracy to be able to perform well in competition.
But what if, after years of practice, the competition
organizers announced a change in the distance of
the target? Athletes who could almost hit a bull's-eye
blindfolded before must now adjust their approach
for any chance of success.

The natural gas industry is dealing with just this type
of situation, as the rules for infrastructure upgrades
have changed.

For decades, utility companies replaced only a small
fraction of their aging cast iron and bare steel gas mains.
However, industry rules have been changed by state utility
commissions and timelines for upgrades have drastically
shortened. Suddenly, companies are expected to quickly
ramp up main replacement programs (MRPs), and this
moving target is a challenge to hit.

INDUSTRY DRIVERS
After decades of the status quo, several major trends are
driving a change in the industry:

* An extended period of low natural gas commodity
prices has allowed more money to be spent on
infrastructure modernization, without causing
excessive burden on ratepayers.

* Anintense focus on safety and awareness of
aging pipeline infrastructure is driving accelerated
replacement of leak-prone pipes.

» Gas pipeline incidents are resulting in calls for pipeline
replacement from the Department of Transportation.

*  Approximately 50 percent of methane emissions are
from natural gas infrastructure.

The drivers of accelerated gas infrastructure
modernization are also causing increased spend
on upgrades in electric, water, sewer and other
modernization programs.

These trends are also affecting other industries.

For electric utilities, the low cost of gas is helping to keep
electric distribution costs down, while also accelerating
infrastructure modernization programs. Safety issues,

such as the lead exposure that made headlines in Flint,
Michigan, are driving increased spending on water
infrastructure and pipe replacement programs. Sewer, road
and other big infrastructure systems are also undergoing
major shifts in annual capital spend programs.

CHALLENGES OF ACCELERATING
GAS MAIN REPLACEMENT

¢ COST AND SCHEDULE PLANNING:
Scheduling and accurately forecasting the
cost and timeline of work is increasingly
challenging, given the ramp up in volume and
the other challenges cited above.

SUFFICIENT CONSTRUCTION RESOURCES:
Natural gas pipelines require highly trained,
safety-conscious workers. Gas utilities are

struggling to find enough skilled contractors
and internal workforce to keep up with
the work.

CUSTOMER OUTREACH AND EXTERNAL
AFFAIRS: By nature, replacing gas mains

and services is disruptive to communities,
impacting areas such as streets and
landscapes. The look of homes also can be
affected, as gas meters and regulator devices
get moved outside for safety.
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TOOLS TO HIT THE TARGET

Because MRP programs can be large and complex, and
with many stakeholders, it is imperative that systems
and processes are properly set up to support the work.
Gas companies have been structured operationally to
meet the prior, lower production levels.

New MRP demands require a growing workforce and
accelerated production targets, filtering more moving
parts into the legacy method of performing the work.
To adequately prepare and help organizations meet new
MRP goals successfully, start with the right tools.

BENCHMARKING

During any initiative of this scale, it's important to
understand how others in the industry are operating
and performing. Getting underway in the development
phase of an accelerated MRP program is an ideal time
to undertake benchmarking — using current industry
standards and best practices to help shape planning
and gauge program effectiveness.

Common practice for companies and utilities is to
benchmark against industry peers and share information
at regular intervals. During a program’s development
phase, plans and data are compared against multiple
companies, regions and potentially even other industries
with varying project delivery methods that shape the
operation. Every organization is structured differently and
has different needs or limitations that shape an operation.

To prepare to benchmark, first consider the question:

“Is our company staffed properly to undertake this

new program or project?” While some companies are
organized to handle new, large programs from start

to finish, others use a dedicated team that does not
fluctuate as much with the given workload. If using an
outside contractor to manage parts of a program, plan on
bringing this partner on early in the process. Partnering
with an outside contractor at the beginning saves time in
the onboarding process, defines the role, and is less risky
for the program and company.

PROJECT MANAGEMENT

It is essential to properly build the team and system that
will handle the work. Using a project management office
(PMO), or instituting formal program management, will
define and implement systems that can help standardize
processes to deliver consistency and control. Multiple
departments working on the same effort should have a
reporting structure in place built to reach elevated yearly
goals and demands.

Using a PMO can streamline many of the processes and
decisions that need to be made across a wide range of
work and departments. Key advantages include:

» Efficient use of resources, both internal and external.

e Increased visibility on upcoming work and who will
be performing this work.

* More accurate forecasting by seeing the big picture
of work performed, identifying trends and more
defined spend curves.

* Project savings through more refined bidding and
reduced potential for change orders.

A simple workflow diagram, as shown in Figure 1, illustrates
how an MRP flows from initial planning through closeout
while clearly defining roles, responsibilities and systems.

Project Management

FIGURE 1: Start by defining the project management life cycle for a
typical MRP project.
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FIGURE 2: Simplified schedule drives accuracy on key pre- and post-construction activities.

PROJECT CONTROLS

Once program management is in place and

departments — from engineering, construction and asset
management to project management, restoration and
more — are brought into the process, it is time to focus
attention on creating a robust project controls system.

Strong project and program management and project
controls will give command over the schedule, budget,
scope and risk. Project controls provide for effective
resource management, project savings, accurate forecasts
and efficient handoffs between departments.

Project controls offer the ability to manage MRP at
portfolio, program and project levels. Gas utilities often
have dozens of project-level MRP efforts at any time,
whether covering entire neighborhoods or 100-foot
sections in a specific street. These project-level efforts
are part of different program-level activities and tariff
structures. Together, all projects make up a utility’s
portfolio of gas work.

FORECASTING

Accurately forecasting when project work will be
completed, and when money will be spent, is one of the
most important elements of managing MRP. Strong cash
flow and a positive relationship with the state regulatory
body depend on an ability to complete the amount of
MRP work defined, at the committed cost.

Using scheduling software to establish a good control
schedule means the full project life cycle is planned
and tracked against a baseline. Schedules, as shown
in Figure 2, are essential for getting a project to
construction on the originally planned date.

Bottom-up/top-down forecasting is an effective way to
work with contractors, construction managers and program
managers to forecast work on a weekly basis for every
project. This forecasting method happens at the project
and activity level (e.g., service insertion, meter move) and
predicts both production and cost across the project

life cycle. Forecasts are then rolled up to the program,

then portfolio, levels. These steps create the bottom-up
perspective of the forecast. See Figure 3 for an illustration
of the portfolio, program and project levels.

PORTFOLIO Gas Capital
LEVEL Portfolio
PROGRAM Large Main Small Main Pressure
LEVEL Replacement Replacement Reinforcement
Program Program Program
Large Main Large Main Small Main Small Main Pressure
PROJECT Replacement | Replacement Replacement [ Replacement Reinforcement
LEVEL Project 1 Project 2 Project 1 Project 2 Project 1
2 miles, 400 3 miles, 200 500°, 20 100°, 5 500’ 8” PL,

services, $9.5M $400K

services, $10M services, $500K M services, $100K

FIGURE 3: Develop a bottom-up/top-down forecasting system to drive forecast
accuracy across your entire portfolio.
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FIGURE 4: Main installation projections and actuals, representing a single contractor’s workload in feet of main installed. *Colors representative of unique projects.

With detailed forecasts created for each project,

activities can be reviewed and adjusted at the program
and portfolio levels, making up the top-down assessment
of the forecast. The top-down view of the MRP allows
several advantages and project control benefits, including:

¢ Making sure programs are meeting scope and spend
targets, and providing an at-a-glance understanding
of activity, schedule and budget for each program
and portfolio.

¢ Evaluating construction and engineering resources
at the portfolio level. Resources are often shared
across many projects, making it critical to evaluate,
for example, a construction contractor at the portfolio
level. The resource stack chart in Figure 4 evaluates
each contractor’s capacity by spend, main installation,
and service replacement to determine which
contractors have the capacity to take on additional
work and which are overallocated.

¢ Accounting realistically for high-level productivity
and spend capacity. With a higher-level view, and
without adjusting dozens of individual forecasts, the
top-down forecasting view tempers overly optimistic
contractor forecasts to accommodate everyday
delays, inspection issues and equipment breakdowns.

An iterative estimating process improves the accuracy of
cash flow forecasts throughout the life cycle of a project.
As you move from the early planning stages of a project
and get closer to construction, your estimate becomes
increasingly accurate.

For example, when an MRP is being developed, perhaps
still in the early planning stage, it might be reasonable to
estimate that a project will require roughly 6,000 feet of
an 8- or 6-inch plastic main with about 100 to 110 services,
half of which are anticipated to be transfers and half to

be inserts. Based on historical unit costs, this is enough
information for a planning-level estimate.

As a project moves through planning and design, and a
firm understanding of scope becomes apparent, estimates
can be refined with specific unit quantities, still using
historical unit costs. Finally, once a contractor has been
selected, estimates can be further refined with actual
unit costs — or lump sum — and an updated schedule
for production. While these project controls techniques
can be applied to projects large or small, increased
effectiveness has been found to be associated with
bundling main replacement work into neighborhood
projects of at least 1 mile. Conducting work in a bundle,
rather than in multiple small projects of several hundred
feet each, has several benefits:

«  Work can be efficiently handled as a distinct project,
with a project manager and its own schedule.

«  Work is simplified for the contractor — less
mobilization cost, less time lost scheduling service
replacements and potentially fewer tie-in pits.

* Pressure upgrades are more feasible in some
neighborhoods.

A SENRRRRREEERRENEEERRE RN SEEEER R EEERRRESEEEERRE SEERR R EEEERRREENEERRREEEEERRAREERRRRREEER RN SERRRRREEEERRRRRERERREENRRRRRRRRRNRRRNRRNRNRSSNNNNRNNNNNNNNNNN

© 2018 BURNS &4SDONNELL

PAGE 5 OF 7



WHITE PAPER / MAIN REPLACEMENT PROGRAM COSTS AND SCHEDULES

A SENRRRRREEERRENEEERRE RN SEEEER R EEERRRESEEEERRE SEERR R EEEERRREENEERRREEEEERRAREERRRRREEER RN SERRRRREEEERRRRRERERREENRRRRRRRRRNRRRNRRNRNRSSNNNNRNNNNNNNNNNN

THE RIGHT BOW FOR THE JOB

With so many tools available for project controls systems,
making the right choice can be a bit like selecting a bow
for an archery event — there may not be one answer

to fit every person. A tailored selection of tools should

be applied to fit individual utilities and programs. For
example, more complex projects or programs with
enterprise-level reporting and tracking requirements
would typically call for a solution such as Oracle’s
Primavera 6 as the scheduling tools, whereas simpler,
one-off projects might be suitable for MS Project.
Likewise, for smaller portfolios, Excel may be sufficient as
a project tracking system, but for larger portfolios with
more intensive project controls and data analytics needs,
tools like Unifier and Microsoft Power Bl should be applied.

For utilities and programs with a geographic information
system (GIS), a platform that allows project management
as shown in Figure 5, controls and operations to integrate
within one geospatial tool would be valuable. A tool such
as OneTouchPM® from Burns & McDonnell is one way to
help engineers, PMs, inspectors, contractors and managers
visualize and plan projects, and track progress as they go.

FIGURE 5: G/S tools can integrate your project and program management systems
onto a geospatial platform.

CHALLENGES ALONG THE WAY

En route to achieving success, there are likely to be several
bumps in the road. For MRP, organizational flexibility and
the ability to facilitate change management are key as new
systems, controls and processes are introduced.
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HITTING THE BULL'S-EYE FOR
BALTIMORE GAS AND ELECTRIC

When Baltimore Gas & Electric (BGE)
introduced its STRIDE MRP plan in 2013, it was
faced with the challenge of accelerating main
replacement by over 50 percent to replace over
1,300 miles of aging gas mains within 30 years.
Due to this enormous challenge, and with a goal
of controlling costs for its client, BGE turned to
Burns & McDonnell to implement an effective
project controls solution.

Prior to implementing centralized project
controls, each BGE project manager was
required to maintain a unique cost tracking
sheet and schedule. This led to a lack of
consistency in cost management, inefficiency
in reporting to the Public Service Commission
(PSC) and difficulty in consistently achieving
on-time project starts. In addition, project
managers were spending so much time handling
accruals, invoices and cost forecasts, that their
time on-site was significantly reduced.

By implementing many of the tools described

in this white paper, BGE and Burns & McDonnell
drove significant improvements in production
volume, unit costs, forecasting accuracy,
resource utilization and on-time project delivery.
From 2016 to 2017, the team improved monthly
forecast accuracy by almost 30 percent and
increased on-time job starts by 21 percent. In
2017, the abandonment goal grew to 53.61 miles
and the end result was 3.65 percent over goal. In
2017 the all-in cost per foot for main installation
was reduced by 8.6 percent from the prior year’s
rates. (See Figures 6 and 7.) This improvement
was due to enhanced contractor management,
more effective contracts and effective project
controls including insight into unit and

cost trends.
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Many internal stakeholders will have to learn a new way

to perform their duties and some might resist taking on

a new system or program management feature. External
stakeholders and contractors will also need to be on board
to succeed. Having field contractors tied into management
or control systems helps determine the amount of work
performed and also assists in reporting and making data
available for the rest of the team.

Permitting is another critical hurdle for any project or program.
Many of the required permits are very routine and do not

vary greatly from one job to the next. On occasion, however,
there is an abnormal crossing, whether it be a railroad, bridge
or environmentally sensitive area, that can cause a delay in
getting to construction. For these instances, it’s important

to get ahead of any special permitting by applying early and
tracking permit status in a schedule. That way the project is
not held up, which could impact cost and productivity.

Another internal challenge comes in putting together

a realistic forecast. At times, contractors and other team
members do not want to disappoint or do not anticipate
any complications. Conversely, it is possible that team
members default to a more conservative view, which
leaves cost and production projections falling short.

Through good planning and management, the unique
dynamics of each MRP can be understood and all available
tools used to control the process. With. benchmarking,
project management and controls, regular tracking and open

2014

2015 2016 2017

@ Original Budget @® Actual Spend

FIGURE 6: MRP budget vs actual budget. BGE has been successful in significantly
ramping up MRP volume year-over-year while increasing accuracy in spend
forecasting at the same time.

2016

2017

FIGURE 7: Main installation cost/foot showing an 8.6 percent reduction.

communications, MRPs can find the most accurate trajectory
for the arrow to reach the bull’'s-eye.
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ABOUT BURNS & McDONNELL
Burns & McDonnell is a family of companies
N\
\ architects, planners, technologists and
scientists to design and build our critical
infrastructure. With an integrated construction and design
mindset, we offer full-service capabilities with offices,
globally. Founded in 1898, Burns & McDonnell is a
100% employee-owned company and proud to be

on Fortune’s list of 100 Best Companies to Work For.
For more information, visit burnsmcd.com.

bringing together an unmatched team of
engineers, construction professionals,
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