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uthor’s note: This two-part article provides an overview of risk 

management research and its findings, including how risk 

management perspectives for state or local agencies differ 

from utility contractors working for them and, more important-

ly, how these risks can be handled more effectively. The article will intro-

duce utility contractors to a highly effective risk management approach to 

control, mitigate, and potentially eliminate the low-frequency and high-im-

pact challenges of constructing water, sewer, telecom and other utility assets 

in a high-risk environment. The focus is on understanding how program 

and project level risks are perceived, assessed, and managed prior to or 

during project execution (planning through turnover), and how they impact 

utility contractors. Part 1 introduces the concept of risk management, risk 

types, risk identification methods, and risk analysis framework to handle 

both traditional and non-traditional risks. Part 2 introduces risk mitigation 

techniques and explores how both state or local agencies differ from  

 

Risk Management

Much has been written on the concept and techniques of risk management. 

For purposes of this article, I am defining risk management as follows:

“Risk management for projects in the utility construction market is 

a process where risks are identified and quantified and opportuni-

ties for mitigation are discovered. Utility contractors executing capital 

construction on behalf of owners or agencies will make decisions 

about how to mitigate risks, which may include elements of accept-

ing, reducing, sharing, transferring, or avoiding the risk. Ultimately, 

risk management involves the implementation of the mitigation plan.” 

A
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Risk inventory and identifi-

cation can be as simple as 

a person writing down risks 

they observe on a particular 

project or as complex as 

hiring a risk management 

professional to work with  

the project team to develop  

a risk log.

utility contractors in their perceptions and approaches to risk management.



Risk management is like a three-legged stool that can  

only balance when each leg is set at the same length  

and angle (Figure 1.1). 

Insurance, contract language, and claims management 

form the three legs of effective risk management. In  

managing these three risks, contractors may use both  

traditional and non-traditional risk management tech-

niques to better plan for and control risks they face— 

particularly by collaborating with their customers. In the 

simplest sense, the risk management process steps  

include: risk identification, analysis, mitigation, and  

implementation/control (Figure 1.2).
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Figure 1.1
Three Leg Stool

Figure 1.2
Risk Management Process



Risk Identification

Typically, a risk inventory (Figure 1.3) is developed to identify a particular risk or risk type. A more detailed identification 

log (Figure 1.4), which describes basic characteristics of the risk, is also developed. The inventory and identification 

process can be as simple as a person writing down risks they observe on a particular project or as complex as hiring a 

risk management professional to work with the project team to develop the risk log. 
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Figure 1.3
Example Risk Inventory

Figure 1.4
Example Risk Management Logs

Example 1 – Short Form

Example 2 – Long Form



Risk Analysis

Internal risk categories might include (1) estimating ac-

curacy, (2) budget accuracy, (3) schedule accuracy, (4) ac-

cess to skilled trade labor, and (5) safety issues. Most spe-

cific risk subcategories or titles that fall under these broad 

categories are considered traditional risks, as they have the 

historical experience or details that utility contractors are 

most familiar with. As an example, how frequently do crush 

injuries occur on a jobsite, and what is the average severity 

of these occurrences measured in dollars, time, or some 

other impact? The techniques that are used to analyze 

these traditional risks revolve around the concept of the bell 

curve or normal distribution and by inference, imply that 

the occurrence, frequency, and severity of these traditional 

risks adhere to the precepts associated with normal distri-

bution (Figure 1.5). These precepts include:

1. Data Volume & Accuracy: There are enough ac-

curate historical data observations to allow for the 

development of a statistically significant sample.

2. Normal Distribution: The occurrences of risks are 

equally distributed both above and below a mean  

for all the data points. 

3. Irrelevant Outliers: That while the dataset will contain 

outliers (observations beyond the 3rd standard devia-

tion from the mean), these outliers make no significant 

impact to the mean.

4. Frequency Adherence: That while the dataset will 

contain outliers (observations beyond the 3rd standard 

deviation from the mean), these outliers occur with the 

predicted frequency of a data point falling outside of 

the 3rd standard deviation.

Unfortunately, utility capital project construction, and par-

ticularly underground construction activities, do not tend to 

lend themselves to this type of analysis, in part because the 

nature of the projects frequently do not comply with the four 

normal distribution precepts. Specifically, extreme results 

tend to occur at a higher rate than statistically predicted and, 

when they do occur, they make a dramatic impact to the 

mean of historical performance. Simply reading a single is-

sue of Engineering News Record (ENR) will point out several 

example projects that are in the process of yielding extreme 

results — more frequent and more impactful than a normal 

distribution would predict. 
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Figure 1.5
Example Bell Curve

As utility contractors, dealing with these characteristics 

demands more than simply relying on traditional risk  

management techniques.

The Trees 

The Trees risk assessment approaches risks that tend to 

occur with frequency and severity and fall within three 

standard deviations from the expected mean.

These risks tend to lend themselves to traditional risk 

analysis and require robust analysis, including at least  

four steps:

1. Develop a robust list of risks.

2. Collect the necessary data to develop accurate fore-

casts of frequency and severity of these risks using 

statistical methods like linear regression.

3. Develop mitigation strategies and tactics where 

contractors, engineers, insurance professionals, 

and owners work collaboratively to select the most 

robust risk management approach for each risk: 

accept and manage, accept and transfer, recognize 

and ignore, or avoid.

4. Select a strategy or tactic to control the risk or expo-

sure to the risk.

Once each of these steps 

is applied to the traditional 

risks, it is necessary to 

step back and take a look 

at the “Forest” of risks 

faced. 

Figure 1.6
The Trees

The Forest

The most immense and severe impacts during capital 

construction projects are unpredicted (but not unpredict-

able)—infrequent events that happen with greater regu-

larity than anticipated. The approach to the Forest risk 

assessment is specifically designed to address infrequent 

events that happen with greater regularity than are pre-

dicted from traditional methods relying on the bell curve. 

History, time, and rationalization tend to take the sharp 

edges off these types of events that have devastated 

construction projects, compelling practitioners to underes-

timate the probability that they will occur. How often have 

you heard someone say, “that will never happen to us” 

or “that was a one-in-a-million occurrence” only to have 

the unpredicted occur. In the design and construction 

industry, extreme events tend to occur more frequently 

than construction managers anticipate. For example, the 
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destruction of the Wheel-

ing Suspension Bridge 

in 1854 by a windstorm 

was, at the time, consid-

ered a one-time event of 

such extremity that it was 

unprecedented.1  

In 1940, nearly 100 years 

later, the destruction of 

the Tacoma Narrows 

Another industry specific example where traditional risk 

management techniques failed and proved problematic to 

water/sewer system construction, was the rapid increase of 

the cost of ductile iron pipe between 2004 and 2008. Dur-

ing this period, the price of pipe increased by over 100%. 

By comparison, the period of 1990-2004 saw pipe prices 

remain relatively flat. A traditional risk analysis undertaken 

during 2004 and relying on historical data as a way to 

forecast future pipe cost increases as a risk, would have 

very unlikely predicted what actually occurred with pipe 

prices during the 2004-2008 time period. Relying only on 

these traditional techniques left many projects exposed to 

dramatic cost increases.

Using ductile iron pipe pricing as an example, the tradi-

tional risk management techniques would likely have failed 

to control or mitigate the price increase experienced. The 

“Forest” approach relies upon a scenario planning tech-

nique to address difficult to define, nontraditional risks. 

These difficult to define and nontraditional risks tend to be 

better understood and mitigated when applying the follow-

ing steps to them: 

Figure 1.7
The Forest

Bridge by a windstorm 2 demonstrates that even the most 

extreme events often do occur again. Looking around 

the globe, many bridges of various types have failed due 

to windstorms over the last 80 years, demonstrating that 

even this type of extreme event happens more frequently 

than we might perceive. Understanding this conundrum of 

underestimating frequency and maintaining a focus on the 

“Forest” as the source of the most devastating risks, while 

managing the easier to see “Trees,” produces better risk 

management.


