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ABSTRACT

Every year there are hundreds of thousands of incidents involving contractors and
accidental strikes to underground utilities. Inadvertent damages to buried utility lines while
performing intrusive activities may not only cost millions of dollars in direct and indirect losses,
but also could result in severe harm or even death to employees and innocent bystanders. While
the network of underground utilities continues to increase, the contractor’s risk of inadvertently
damaging one of these lines also increases.

The purpose of this study is to develop an Underground Utility Damage Prevention
Program (UUDPP) for Company XYZ that will minimize the risk of inadvertently causing
damage to underground utilities located in Company XYZ project areas. The UUDPP was
developed through an evaluation of Company XYZ’s existing in-house damage prevention

practices, loss potential, loss history, and a review of existing best practices performed by similar

industries.
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Although to date, Company XYZ has not incurred any substantial losses resulting from
an underground utility line strike, current prevention practices were determined to be inadequate
in minimizing Company XYZ’s risk. Inconsistent prevention practices frequently performed by
Company XYZ employees were determined to stem from a lack of a company-wide prevention
program. Based on these findings and an analysis of industry best practices, an appropriate

UUDPP was developed for Company XYZ.
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Chapter [: Introduction

Company XYZ, an environmental/engineering consulting firm consisting of
approximately 120 engineers, geologists, scientists, and logisticians, provides technical services
to various federal government agencies. Services performed by Company XYZ include the
environmental cleanup of Department of Defense (DoD) sites located throughout the United
States.

Cleanup activities performed at these properties often include intrusive activities that
require drilling and excavation beneath the ground surface. The clearance of underground
utilities must be performed prior to the initiation of any subsurface investigation or remediation
activities to avoid accidental damage to the buried utilities. However, the process that outlines
the necessary steps used to clear underground utilities has not been specified by the company;
therefore, the manner in which the utility clearance is performed is often inconsistent from
project to project. The lack of a company-wide Underground Utility Damage Prevention Plan
(UUDPP) is placing Company XYZ at risk of incurring substantial loss of, or causing damage to,
life, health, property, the environment, or essential public services.

Goals of the Study

The purpose of this study is to develop a company-wide UUDPP that will minimize the
risk of inadvertently causing damage to underground utilities that may be located in the vicinity
of Company XYZ project areas where intrusive activities are required. The goal of the UUDPP is
to verify the presence or absence of subsurface utilities in the project area to avoid causing
damage to people, property, and the environment. The UUDPP was developed through a
comprehensive evaluation of: 1) existing practices presently performed in-house by Company

XYZ employees, 2) losses and near misses incurred/occurred using existing in-house practices,



3) evaluation of present loss potential using existing in-house practices, and 4) best practices
adopted by similar companies that commonly perform intrusive subsurface activities.
Background and Significance

Company XYZ’s Environmental Services Group has performed over 100 multi-phase,
multi-discipline projects involving Resource Conservation and Recovery Act (RCRA)- or
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)-based
projects at numerous DoD sites located throughout the United States. These projects include
various stages of cleanup, including assessment, investigation, design, construction, and
remediation.

The projects commonly range from sites located on active military bases to formerly used
defense sites. Formerly used defense sites are properties that were operated under the jurisdiction
of the Secretary of Defense and either previously owned by or leased by the United States
Government (usually World War Il era). These properties are now owned by private individuals,
corporations, and other governmental agencies; however, the DoD is still liable for the cleanup
of these properties.

Investigative and cleanup actions performed on these properties often include intrusive
activities. Intrusive activities performed by Company XYZ during an investigation may include
drilling or direct push sampling techniques to facilitate the collection of environmental media
samples (i.e. soil and/or groundwater). Data generated through the laboratory analysis of
collected soil and groundwater samples is typically used to evaluate the presence, absence,
magnitude, and horizontal/vertical extent of contamination. Drilling activities may also be
performed to install injection or groundwater extraction wells that are used to remediate

contaminated groundwater. Other intrusive activities often performed by Company XYZ during



environmental cleanup include excavation activities. Environmentally impacted soils are often
excavated from the subsurface using heavy earth moving equipment (e.g. track hoes, front end
loaders, etc.) for subsequent removal from the site. Trenches are also excavated by Company
XYZ to facilitate the installation of reactive barriers and/or collection trenches used for remedial
purposes.

By law, the clearance of underground utilities must be performed prior to the initiation of
any intrusive activities. Utility clearance may be executed by various individuals within the
organization (e.g. field operations leader, site supervisor, geologist, engineer, technician, etc.),
and this task is often delegated to junior staff by the Project Manager. The utility clearance is a
required task that is typically specified in Company XYZ’s project Work Plans, Field Sampling
Plans, and site safety and health plans (SSHPs). However, the process that outlines the necessary
steps for clearing the underground utilities, which includes various office and field tasks, is
usually vague and/or not specified in the project plans. In addition, Company XYZ has not
developed any company-wide Standard Operating Procedures (SOPs) pertaining to the clearance
of utilities for a project.

Therefore, the manner in which the utility clearance is performed at Company XYZ is
inconsistent from project to project and often performed by inexperienced junior staff. Even
when the utility clearance is performed by more experienced staff, as a result of schedule and
budgetary constraints, these individuals often do not take the necessary precautionary procedures
to minimize the risk of inadvertently damaging underground utilities. Losses resulting from
inadvertent damage to underground utilities may include (but not limited to) death or harm to
workers and innocent bystanders, and physical damage to or destruction of property, the

environment, or essential public services.



Assumptions of the Study
Assumptions of this study include:
1. This UUDPP has been developed for Company XYZ; however, may be implemented
with slight modification for other companies that perform similar intrusive activities.
2. The simple development of this UUDPP will not be effective in reducing the potential
for incurring substantial loss of, or causing damage to, life, health, property, the
environment, or essential public services, unless it is properly implemented and
managed within the organization.
Definition of Terms

Activity Hazard Analysis (AHA): An AHA defines the activity being performed,
the hazards posed, and recommended control measures required to perform the work
safely.

Critical Areas: The subsurface spaces within 10 feet of a structure where items
may exist that if compromised could result in injuries, damaged equipment, damaged
property, or at a minimum, disruption of utility services (AntiEntropics, 2005).

Direct Push Sampling Methodology: A drilling technique that uses percussion
hammer or hydraulic ram to push or hammer various sample devices into the subsurface
to facilitate the collection of soil or groundwater sampies (AntiEntropics, 2005).

Intrusive Activity: Any activity that is performed using mechanical equipment
resulting in an intended disturbance of the ground surface (CGA, 2003).

Ground Penetrating Radar (GPR): A geophysical device that uses radar to search
for underground structures without physically penetrating the ground. Operates on the

principal that electromagnetic waves emitted from a transmitter antenna are reflected



from objects beneath the ground that have different electrical properties that the
surrounding material (AntiEntropics, 2005).

Vacuum Excavation (a.k.a. Potholing, Daylighting): Performing small
excavations along the intended work area where potential utility conflicts have been
identified. The excavations are commonly performed using vacuum excavation to

minimize the risk of damaging utilities (Pollock, 2007).



Chapter II: Literature Review

Major topics to be discussed in this chapter include: 1) a brief summary of the nature of
the high level of risk associated with the performance of intrusive activities (as they relate to
underground utilities) and the need for UUDPPs; 2) a general overview of the number of losses
(and their associated magnitude) incurred by third party damage to underground utilities in the
history of the United States; and 3) an overview of best practices performed by other industries
conducting similar intrusive activities in connection with preventing damage to underground
utilities. This literature review is structured to provide background and information in order to
develop a company-wide UUDPP for Company XYZ that will minimize the risk of inadvertently
causing damage to underground utilities that may unknowingly be located in the vicinity of
Company XYZ’s project work areas.

Risks Associated with Performing Intrusive Subsurface Activities

There are millions upon millions of miles of utility lines buried beneath the ground. With
the number of aboveground utility lines strung between utility poles on the decline due to the
public’s desire to improve the esthetic quality of the environment, the number of utility lines that
are being buried beneath the ground continues to increase (Cowgill, 1981; USDA, 1999).
Electric, phone, cable television, water, sanitary, and natural gas lines are often included in this
buried utility network. Other utility lines found beneath the ground may include petroleum
pipelines, national defense communication lines, drainage and flood control facilities, traffic
signals, and street lighting circuits (USDA, 1999).

It is estimated that a common home located in the city may alone have up to 15 utility
lines buried beneath their property (Wilmoth, 2007). Utility easements and right-of-ways usually

contain many more utility lines, which may be stacked vertically in a common trench, grouped in



a single conduit (or duct bank), or grouped in common utility tunnels referred to as utilidors
(USDA, 1999).

With the vast network of underground utilities continuing to increase, the chance for a
contractor to inadvertently damage one of these lines while performing intrusive activities will
therefore continue to increase. The risk of accidentally hitting one of these buried utility lines is
also elevated because of the inability to accurately locate these lines (both horizontally and
vertically) in the field. For example, utility records, typically consisting of drawings and maps,
identifying the locations of existing utility lines are often incomplete and/or inaccurate (USDA,
1999). Much of this problem stems from the fact that many of these lines, particularly in older
cities, were installed more than 100 years ago when as-built drawings (if existed) referred to
surface features that are no longer present (Pollock, 2007). In addition, these utility lines
typically consist of a wide variety of construction materials and may be buried at various depths
in a variety of soil types with differing conductivities (e.g. sand, clay, bedrock, etc.). Therefore,
the ability to accurately locate the exact location of these utilities in the field requires an array of
locating instruments utilizing various technologies (e.g. pipe and cable locator and tracer,
electromagnetic tracing receiver, ground penetrating radar (GPR), etc.) (USDA, 1999; USDOE,
1996).

Conduits may range in construction from steel, cast iron, and ductile iron pipes to clay,
polyethylene, polyvinyl chloride, and fiberglass reinforced plastic pipes. Cable may be copper or
fiber optics. These lines can have different shapes, compositions, densities and diameters.
Traditionally, dry utility lines were buried to depths ranging from 2 to 4 feet (or less), and wet
utilities were typically 5 to 9 feet deep; however, due to more advanced methods often used to

install underground utilities (i.e. horizontal directional drilling), the depths of the utilities may



extend to depths greater than 100 feet (USDA, 1999; Carpenter, 2003). For reasons such as
these, underground utilities are often mismarked, leading to accidental utility damage during
excavation or other intrusive activities.

Underground utility lines are often energized, pressurized, or may contain a variety of
hazardous substances. Accidentally hitting ones of these utilities can cause serious damage or
loss of life to workers or other individuals located in the vicinity of the work area. Essential
public services (e.g. electricity, water, telecommunications, etc.) for homes, businesses,
hospitals, air traffic control operations, and emergency service providers may temporarily be
placed out-of-service for extended periods of time (USDOE, 1996; CGA, 1999; Bernold, 2003a).
Costs associated with “loss of use” of the utility can result in significant monetary judgments for
the utility company to recover revenues lost while the utility line was placed out-of-service due
to damage by the contractor (Araratnam and Proszek, 2006).

Other direct losses associated with third party ﬁtility damage to underground utilities
include physical damage to or destruction of property, repair costs, emergency services costs
(fire, police, rescue team, etc.), costly litigation expenses, costly work stoppages, and delayed
work schedules. As part of a Florida Department of Transportation (FDOT) study, a contractor is
delayed three out of every ten times (or 30% of the time) that a utility strike occurred on the
project (University of Florida Department of Civil and Coastal Engineering, 2003). Indirect
losses may include increased insurance premiums, loss of insurance, a reputation for performing
unsafe work practices, and loss of business (Bernold, 2003a; Griffin, 2007a).

The following incident is one example that demonstrates the magnitude of direct costs
that may be associated with damaging underground utility lines. In North Carolina, an

underground natural gas pipeline was accidentally damaged and out-of-service for six hours. The



cost to physically repair the damaged pipeline was only $15,000. However, the actual cost
incurred by the contractor for lost of business by the gas company for loss of use for six hours
was over $300,000 ($50,000 per hour), not including legal fees (Carver, Bernold, Lorenc, 1998).
Additionally, in 2000, a jury awarded damages of $1.2 million to AT&T for damages to two
fiber-optic lines caused by a contractor representing Qwest Communications. The punitive
damages awarded were $350 million; however, the actual settlement was much smaller (Ball,
2000).

The most common and well advertised method used to locate buried utilities is the
National One Call System (further discussed below in “Best Practices”) (Wilmoth, 2007). In
1994, the Department of Transportation’s Office of Pipeline Safety issued federal regulations
mandating participation in One Call system for natural gas and liquid pipeline operations (CGA,
2007a). However, many utility companies are still not participants in the One Call system (Note:
Some states require participation by every utility company while others do not) (Thelen Reid
Brown Raysman & Steiner LLP, 2006a). In addition, there are several other inadequacies with
the existing One Call system, even when the system is used by a contractor/individual. Some
examples of these inadequacies include:

Mis-locates performed by the locating contractor;

Depth information is not provided when marking utilities;

The One Call system will only identify and notify utility companies that show a
utility in the requested area to be “cleared”;

Does not include private utilities; and

Problems occur with demand for locates and timing of locates relative to
performing intrusive activities (USDA, 1999).

Therefore, the contractor cannot rely on the One Call system alone. The inclusion of other

essential key elements (as described below in “Best Practices™) are essential in the development
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of an effective UUDPP that will minimize the potential for incurring substantial loss of, or
causing damage to, life, health, property, the environment, or essential public services.
Summary of Losses: A Historical Perspective

On December 11, 1998, four people died and 15 were injured in St. Cloud, Minnesota
when construction workers accidentally punctured a 1 1/8-inch plastic gas line while drilling a
hole to facilitate the installation of a guy wire for a telecommunications pole. The explosion
resulted in the damage and destruction of eight buildings, and 14 other buildings required
extensive repairs. The property damages exceeded $1 million. As a result of this incident, the
City of St. Cloud adopted an Excavator Safety Program in 2000. Under this program, all
excavation work performed near a natural gas line in the City right-of-way, must be performed
under a Gas Safety Plan. This Gas Safety Plan must be attached to the permit application to
perform the work. In addition, the excavation work must be supervised by an employee qualified
and training the city approved Excavator Safety Program. As a result of this program, the
number of incidents have been reduced and no injuries or significant property damage has been
incurred (Griffin, 2002; Bernold, 2003b).

Another incident involving the rupture of an underground natural gas line occurred on
March 16, 2005, when a contractor hit an underground pipeline while installing a high speed
internet line in a residential neighborhood using horizontal directional drilling techniques. When
an 18 year old boy and his younger sister returned home from school, the workers motioned to
them that it was safe to go into their house. Ten minutes later, the two-story home was leveled
and the 18 year old boy was critically injured (suffering second degree burns over 40 percent of

his body). Nearly 8,000 similar accidents involving the unintentional damage to underground
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natural gas pipelines have occurred over the last 20 or so years, resulting in an estimated 400
deaths and 1,900 injuries (Sherman, 2006).

Serious accidents also occur while working in the vicinity of underground electrical
conduits. While performing excavation-related activities for the installation of a sump in a
basement on January 17, 1996, a worker was severely injured when he hit a buried 13,320-volt
electrical line with a jackhammer. The worker received serious burns and was placed in a coma.
The workers were not aware that utility clearance activities were required for concrete cutting
and sub-slab excavation inside a building (USDOE, 1996).

In another incident, the planner mistakenly read the drawing as showing an underground
electrical conduit. The line, which was uncovered on February 7, 1995, was actually an
abandoned underground radioactive waste transfer pipe on a Department of Energy property.
The worker who was hand digging in a trench received an estimated dose of five to seven
millirems (mrem) before the pipe was identified as radioactive (USDOE, 1996).

There are thousands upon thousands of documented incideﬁts involving accidental strikes
of underground utility lines which caused substantial loss to people, equipment, and property,
and probably just as many cases (or more) which were left undocumented. For the purpose of
collecting underground utility damage information in order to help learn why events occur and
how actions by industry can prevent them in the future, in November 2003, the Common Ground
Alliance (CGA) launched the Damage Information Reporting Tool (DIRT). This secure and
interactive web application allows users to anonymously submit damage and near miss
reports. The collected data is analyzed to identify root causes, perform trend analysis, and help

educate all stakeholders so that damages can be reduced through effective practices and

procedures (CGA, 2007b).
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Based on the analysis of the 2005 data (in the most recent CGA DIRT Analysis and
Recommendations report), it is estimated that each year there are approximately 680,000
accidents causing damages to underground utilities (CGA, 2006). Between 2003 and 2005, more
than 60 people died from excavation accidents resulting in damage to underground utilities.
These damages also resulted in losses costing millions of dollars (Griffin, 2005).

Best Practices

In accordance with the 29 Code of Federal Regulations (CFR) 1926.651(b)(1), “The
estimated location of utility installations, such as sewer, telephone, fuel, electric, water lines, or
any other underground installations that reasonably may be expected to be encountered during
excavation work, shall be determined prior to opening an excavation” (United States Department
of Labor, 2007, p. 1).

In the past, many contractors used the hit-and-miss approach as their alternative to a
UUDPP. Under this alternative, contractors operated under the theory that if and when they hit a
utility line, they would then repair it (Pollock, 2007). However, as many contractors have learned
from past experiences, sometimes the costs of not knowing what is beneath the ground can
greatly exceed expenditures used to safely identify and locate underground utilities in the project
area prior to the initiation of intrusive activities. Losses resulting from a single accidental strike
of an underground utility line can range from as little as a couple hundred dollars for simply
cutting/repairing a small water line to millions of dollars from hitting a natural gas lines that
could lead to an explosion, loss of life, and substantive damage to property.

According to CGA’s Best Practices Study (1999), damages to underground utilities are
usually preventable and are most commonly caused by a breakdown in the damage prevention

process. To prevent such occurrences, many organizations and industries that perform intrusive
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activities have developed best practices necessary to prevent damage to underground utilities.
Examples of organizations and groups that have developed best practices include the CGA,
public works municipalities, drilling, railroad, telecommunications, gas, electric, and the
construction industries. A review of best practices developed by the aforementioned
groups/industries indicates that most contain common key elements used in the successful
development of an effective UUDPP. Some of the most common key elements that were
included in multiple UUDPPS include: 1) pre-planning and site investigative activities; 2)
effective use of the One Call system; 3) accurately locating and marking utilities in the field; and
4) proper excavation practices.

The CGA was established under the congressional Transportation Equity Act for the 21%
Century (TEA-21), Title VII, Subtitle C, SEC. 7301 (United States of America, 1998), which
states:

. . . unintentional damage to underground facilities during excavation is a

significant cause of disruptions in telecommunications, water supply, electric

power, and other vital public services, such as hospital and air traffic control

operations, and is a leading cause of natural gas and hazardous liquid pipeline
accidents. (p. 415)

Under TEA-21, the Department of Transportation sponsored the Common Ground Best Practices
study, which was completed in 1999. The purpose of the study was to identify and validate
existing best practices performed in connection with preventing damage to underground utilities.
The study engaged more than 160 experts in damage prevention from multiple industries and
government. The best practices were to be shared among stakeholders involved with and
dependent upon the safe and reliable operation, maintenance, construction, and protection of
underground facilities (CGA, 1999). These best practices were most recently updated in 2007 by

the CGA and was entitled “Best Practices Version 4.0” (CGA, 2007¢). The CGA study has
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become an accepted performance standard for state-managed One Call programs (Shively,
2006).
Pre-Planning and Site Investigative Activities

Planning plays an important role the identification of site hazards and should be the first
step in the damage prevention process. Planning includes the preparation of comprehensive
project plans, which should include safety provisions for the prevention of damage to
underground utilities. Proper planning will help to ensure that the project will be completed
safely and on schedule (AntiEntropics, 2005; Roe, n.d.).

Whether the project is in the design phase or the construction phase, the contractor must
exercise due diligence in their efforts to determine the actual locations of existing, abandoned,
and out-of-service underground utilities within the project area. If the project is in the design
phase, these utilities should also include proposed utilities that may be installed prior to and
during the project (CGA, 2007¢). Many states require the contractor to make a One Call
notification in the design phase of a project that is going to require intrusive subsurface activities
(Balin, 2006). The designer must notify the facility owners not less than 10 days, nor more than
90 days before the final design is approved (Balin, 2005). Planning documents and drawings
should include the locations of all existing utilities (CGA, 2007c¢). In a FDOT study, construction
plans were observed as inaccurate fifteen percent of the time that damage to an underground
utility line occurred (University of Florida Department of Civil and Coastal Engineering, 2003).

As a demonstration of due care, the contractor’s efforts should include a review of all
reasonably attainable drawings and records pertaining to the project area. Drawings and records
that should be reviewed may include, but not necessarily limited to:

e Civil/utility drawings;
e Historic site information (maps, photos, files);
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Site as-built drawings;

Plats, which include utility easements;
Historic plot plans;

Previous site investigations;

Fire insurance plans;

Proposed utility plans; and

Elevations and coordinates maps.

Not all, or even some of these records will be available for every project; however, the contractor
should maintain detailed and accurate notes and documentation in the project file that
demonstrate that the contractor performed proper due diligence (AntiEntropics, 2005). Although
the accuracy of many of the aforementioned drawings/plans may be questionable (as previously
noted), the value of the information that may be obtained by reviewing these records cannot be
disregarded.

Methods of gathering information may include contacting the State One Call Center,
facility owners/operators, coordinating committees/councils, engineering societies, and
governmental agencies as a means of identifying facility owners/operators in the project area
(CGA, 2007¢). The contractor should interview personnel who are familiar with the property, the
layout of the site utilities, and have historic knowledge of the site. Such individuals may include
past/present property owners, and the property manager or facility engineer (AntiEntropics,
2005).

Site investigative activities should also be conducted during the project planning phase.
Site investigative activities ought to include a walk around of the site to identify the area(s)
proposed for intrusive activities. During the site walk, aboveground indicators of underground
utilities should be noted. Aboveground indicators may include permanent signs or markers,
manhole covers, valve boxes, vent pipes, pad mounted devices, riser poles, power and

communication pedestals and valve covers (CGA, 2007c). Subsequently, activities such as a
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manhole investigation may be performed (i.e. lifting manhole covers) to identify the direction
and proximity of the utility lines in relation to the project area (AntiEntropics, 2005).

The site walk should also be used to identify potential critical areas for the project.
Critical areas are those areas within 10 feet of a subsurface structure (e.g. underground storage
tank, utility line) or high pressure pipeline, which if accidentally damaged due to intrusive
activities could result in death, injuries, damaged equipment/property, or a disruption of utility
services. Critical areas should be twice reviewed prior to intrusive activities (AntiEntropics,
2005).

Effective Use of the One Call system

On June 9, 1998, TEA-21 Title VII Subtitle C — Comprehensive One Call Notification
(a.k.a. “Call Before You Dig”) was signed into law and each state was required to develop a One
Call System. To simplify the system, and as of May 1, 2007 (the number was designated by the
Federal Communications Commission in 2005 at the direction of congress), the caller simply has
to dial “811”. By dialing <8117, the caller is automatically connected to the nearest local One
Call Center (e.g. Gopher State One Call for Minnesota, Wisconsin State One Call, etc.). Before
the creation of “811”, there were 62 One Call Centers across the nation, each with a different call
number. The 811 system is designed to encourage more people to call by making the number
easier to remember, which will result in fewer incidents (Griffin, 2006; Wilmoth, 2007).

The One Call notification system is used to inform the underground facility operators of
intended intrusive activities. The One Call Center serves as the communication network and acts
as the point of contact between the excavator and the underground facility operators. In
Minnesota, State Statute Chapter 216D requires anyone who engages in any type of excavation

to provide advance notice of at least two working days to the Gopher State One Call (Gopher
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State One Call, 2007). In Wisconsin, State Statute Chapter 182.0175 requires anyone who
engages in any type of excavation to provide advance notice of at least three working days to
Wisconsin State One Call (Wisconsin State One Call, 2007).

Prior to the initiation of the National One Call System in 1998, protection of underground
utilities was less coordinated and intentional than today’s system and mainly was the
responsibility of the utility companies. As early as 1974, some individual states had adopted
notification systems to find and mark buried utilities prior to excavation (Shively, 2006).
However, the state systems received varying degrees of participation.

In order to process the notification, the caller provides the following information, at a
minimum, to the State One Call Center operator (CGA, 2007¢):

Caller’s name and phone number;

Company’s name, address and phone numbers;
Where is the work being conducted;

Start date and time of the excavation; and
Description of the activity.

More detailed information (e.g. Latitude/Longitude, highway mile markers, subdivision and lot
number, etc.) may be required to help determine the specific location of the excavation (CGA,
2007¢). Prior to working in a particular state, the state’s One Call Statutes should be reviewed to
identify necessary required information. The caller is then issued a reference ticket number from
the One Call Center that verifies that they have notified the underground facility operators via
the One Call system. It is the responsibility of the underground facility operators to then locate
and accurately mark the positions of their buried utilities, in relation to the caller’s project area.
At the beginning of the adoption of the National One Call system in 1998, each
individual utility responded by sending out their own crew members to locate and mark their

buried utilities. It was later determined that a single provider could operate more efficiently and
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effectively in locating all of the buried utilities (e.g. electric, water, sewer, telecommunications,
etc.) at a jobsite. Subcontracted locating service providers began to specialize in providing
locating and marking services to various utility companies (Shively, 2006). The use of a single
locator has several advantages to the facility operator and excavating communities including: 1)
more responsive to the excavation community, 2) better communication with the excavation
community (fewer points of contact), and 3) maps of multiple facilities (CGA, 2007c¢).

In most states, the locate ticket number is only active in the range of 10 to 30 calendar
days (although the typical is 14 calendar days). If the project extends beyond the active period
for that particular state, the contractor must contact the One Call Center to extend the active
period before it expires (Roe, n.d.; Thelen Reid Brown Raysman & Steiner LLP, 2006b).

The costs for most State One Call systems are paid by underground facility operators that
are members of the One Call system. Each state’s One Call system has their own set of standards
and statutes and the contractor should be familiar with the state’s standards that he/she intends to
work.

The primary cause of accidental damage to underground utilities is failure to provide
notice of intent to perform intrusive activities prior to beginning excavation and other intrusive
activities (Griffin, 2007b). In almost half (43.4 percent) of the reportedly estimated 680,000
utility strikes that occur each year, no notification calls were made to the appropriate One Call
Centers of their intent to perform intrusive activities. This information led CGA to conclude that
damage prevention awareness programs, and education and training for excavation best practices
needed to be targeted towards professional contractors, government organizations, and facility

owners/operators (CGA, 2006).
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Accurately Locating and Marking Utilities in the Field

Accurately locating and properly marking utilities in the field is a fundamental step in
preventing accidental damage to underground utilities for intrusive activities. However,
mismarked utilities remain a leading cause of inadvertent damage to underground utilities
(Griffin, 2003). Data collected in 2005 using the DIRT program indicated that 11.1 percent of the
reported incidents were a result of insufficient locating practices (Griffin, 2007b).

Mismarked utilities may be a result of the employment of under qualified locating
personnel. As a result, the National Utility Locator Contractor Association (NULCA), which was
formed in 1994, developed the locating industry’s first locating and training standards and
procedures in 1996. Since development, these standards and procedures have been refined and
improved and were adopted by the CGA. Subject covered under the NULCA standards and
procedures include: theory of electronic magnetic location; use of transmitter and receiver
locating equipment; marking procedures; visual observation skills; safe work practices;
documentation and mapping; national, state, and local regulations; interaction with customers;
and procedures for locating pipelines in the United States. The training concludes with both a
written and field test for competency. Most NULCA member organizations have adopted these
standards and procedures into their training programs; therefore, it is recommended that persons
locating utilities on your worksite belong to companies that are NULCA members (Griffin,
2003).

As previously noted, following the launch of the 1998 One Call system, third party
locating service companies began providing locating and marking services to various utility
companies. As a result, a single locating service provider may be sent out to locate all of the

buried utilities when a One Call notification is initiated (Shively, 2006). One of the concerns of
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many contractors in relation to locating underground utilities is that third party utility locators
sometimes perform a poor job of locating the utilities. Part of the problem is because third party
locate companies traditionally have constant employee turnover. For example, in éases where a
locate company did not perform well, the company typically loses the contract to another
company. The replacement company often hires some of the same employees. If the training
system has not improved, the new locate company usually will face the same performance issues.
As a result, many contractors have had to purchase and train their employees to use more
advanced locating equipment to supplement the One Call utility locates (Carpenter, 2003).

Markings typically consist of spray paint, flags, chalk, or stakes. When considering the
design of a proper marking system for a project, the most important factor is visibility. For
example, a marker may be too short and get lost in overgrown vegetative areas. These markers
may also then cause a tripping hazard on the work site (LLandes, 2007).

Once a marking system is in place, it needs to be maintained through the life of the
project. The preservation of the utility marks is the responsibility of the contractor. When the
marks are faded or destroyed, the contractor must re-notify the One Call Center (Thelen Reid
Brown Raysman & Steiner LLP, 2006b; Landes, 2007).

As indicated in the American Public Works Association (APWA) Color Code Chart for
Marking Underground Utility Lines (Table 1), proposed locations/areas for borings, excavations,
or other intrusive activities should be marked in white. Red is used for electric lines, yellow for

gas and oil, orange for communications, green for sewer, and blue for water.
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Table 1: APWA Color Code Chart (APWA, 2001)
| | White -Proposed Excavation

Pink - Temporary Survey Markings

_ Red - Electric Power Lines, Cables, Conduit, and Lighting Cables
I | Yellow - Gas, Oil, Steam, Petroleum or Gaseous materials
_ Orange - Communication, Alarm or Signal Lines, Cable or Conduit

_ Blue - Potable Water

EEERl Puvlc - Reclaimed Water, Irrigation and Slurry Lines

— Green - Sewer and Drain Lines

Other recommended marking guidelines were adopted by the APWA in 2001. For example, if no
conflict exists by a utility owner on an excavation site, it is recommended that a marking should
be placed indicating at a minimum the initials of the underground facility owner (e.g.
“NO/AT&T?”, or a circle with a “/” through it accompanies by the owners initials). A copy of
APWA’s Recommended Marking Guidelines for Underground Ultilities is included in Appendix
A (APWA, 2001). After the lines have been marked, the field crew may begin intrusive
activities; however, they must maintain specific distances from the marked lines.

Every state requires a certain degree of precision when utility companies mark their
utility lines. This degree of precision is reflected in safety/tolerance zone requirements
prescribed in the One Call statutes. A safety/tolerance zone indicates the distance (usually in
inches) on either side of the marking in which the contractor must assume the presence of a
utility line. These safety zones typically range from 18 to 30 inches (Thelen Reid Brown
Raysman & Steiner LLP, 2006a).

Some states require that the contractor must determine the exact location of a utility line

(both horizontally and vertically) with hand tools, prior to using mechanical equipment (Thelen
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Reid Brown Raysman & Steiner LLP, 2006b). In-field clearance methodologies are used to
physically uncover an underground utility location and are the surest method of determining the
exact location of utilities (recognized as such by the Occupational Safety & health
Administration (OSHA)) (Ortiz, 2005, Roe, n.d.). These in field clearance methodologies can be
broken down into two categories. One involves direct contact to reveal a subsurface structure,
and the other attempts to avoid direct contact with the subsurface structure. Direct contact, which
is not a universally acceptable technique, typically involves proper hand-digging tools (e.g. hand
augers, post-hole diggers, steel rods) and digging techniques as to not damage the utility line.
Methods that avoid direct contact include vacuum excavating (a.k.a. potholing or “soft”
excavating), air knifing, and water jetting (Griffin, 2001, AntiEntropics, 2005).

Proper hand-digging tools and techniques, which should only be performed by
experienced personnel, will help to protect both the workers and the utility. A blunt-nosed shovel
is used to loosen the soil using a gentle prying action, whereas, a pickax or a pointed spade
should never be used. The worker should dig at an angle, so the shovel will slide along the
surface of the wire, conduit, or pipe, and never stab at the soil or stomp on the shovel with both
feet. An alternate technique is to dig to the expected depth the utility line, but off to the side. A
prying motion can then be used to break away the soil as the utility line is approached laterally.
A regular shovel may be used to remove the soil from the excavated area (AntiEntropics, 2005).

Vacuum excavation (or potholing) typically consists of performing small excavations
along the intended route where potential conflicts with underground utilities have been marked
(Pollock, 2007). Vacuum excavation is typically performed in conjunction with air knifing or
water jetting methodologies, usually depending on the subsurface conditions. Pressurized air or

water (typically 90 to 100 pound-force per square inch gauge (psig)) is used to break, cut, or
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loosen the underlying soil structure for subsequent vacuum removal. Air knifing is commonly
used where the soils are sandy and soft, and water jetting is more commonly used in clayey and
stiffer soils (AntiEntropics, 2005; Ortiz, 2005).

There are several other factors that may influence the choice between air and water
systems while performing vacuum excavation. Although water jetting systems are less expensive
than air systems and effective in most soil conditions, the use of water jetting systems are limited
by the nearby supply of water. Also, non-compressible water, when used at high pressure, has
the potential to cut through cables, and soft or damaged pipes. The wet spoils produced by water
jetting are sometimes more difficult to handle and dispose of than dry material produced by air
knifing and are not suitable backfill material (Griffin, 2001; Hawk, 2001). The use of air (versus
water) would also be more advantageous where environmental media samples are collected, as to
not compromise the composition, characteristics or chemistry of the collected soil or
groundwater samples (AntiEntropics, 2005).

The vacuumed soils are stored in a collection tank. If the excavated material is
appropriate backfill, some of the excavated material is deposited next to the hole and reused for
backfilling purposes. Typical excavation depths do not exceed 6 feet. Following the completion
of the identification of the utility conflict, the hole is then backfilled, compacted, and repaired
with a temporary asphalt patch (Civil Engineering, 1993; Griffin, 2001; Pollock, 2007).

Where the potential conflict is located beneath the pavement and the removal and
replacement of asphalt and/or concrete is required, the repair to the pavement and excavation is
often expensive and disruptive. Using conventional techniques, the pavement is often saw-cut
and removed using jack-hammers and excavators. The new technique of “keyholing”, involves

coring an 18-inch diameter hole through the pavement (including asphalt and concrete). After
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completion of the vacuum excavation, the hole is then backfilled/compacted and then the core
that was originally cut from the pavement is reinserted back into the road surface with a special
bonding compound that results in a permanent repair. Due to the resulting mechanical bond
between the core and the surrounding pavement, the original performance capacity of the road is
replaced and traffic can be restored within 30 minutes of core replacement (Pollock, 2007).

The contractor is typically required to notify the One Call Center at least two to 10
working days (depending on the state) prior to intrusive activities. However, not all utility
companies respond within the statutorily prescribed time frame. In the event that a mismarked
utility line is discovered, many states require that the One Call Center be re-notified. One Call
statues dictate that a contractor may not proceed with intrusive activities until every utility
company has marked their utility lines, regardless of how many notifications have been given
(Thelen Reid Brown Raysman & Steiner LLP, 2006b).

As previously noted, privately-owned facilities will typically not be located under the
National One Call notification. These privately-owned facilities are typically utility lines that are
located on private properties and are owned by private parties. These private utilities are
underground lines or pipes that were not installed by the utility company and are those that were
installed beyond the utility meter (typically located at the property line). For example, electric
and water service lines that exist between the utility meter and a residence or commercial
building are commonly owned by private parties and would not be located under the National
One Call system. For this reason, a contractor who is working on private property would need to
hire a private utility locator. Other examples of private utilities may include buried electric lines
providing power to parking lot lights, lawn sprinkler piping, communication lines for satellite

dishes, and in service lines from propane tanks (AntiEntropics, 2005). As previously noted by
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Griffin (2003), because contractors that are members of the NULCA are more likely to have
adopted the industry accepted locating standards and procedures into their employee training
programs; it is therefore recommended that private utility locators that are locating utilities on
your worksite also be members of the NULCA.
Proper Excavation Practices

Data collected in 2005 using the DIRT program indicated that 22.2 percent of the
reported incidents were a result of insufficient excavation practices (Griffin, 2007b). Excavation
represents any operation using non-mechanical or mechanical equipment or explosives used in
the movement of earth, rock, or other material below existing grade and includes, without
limitation to, augering, blasting, boring, digging, ditching, dredging, drilling, driving- in,
grading, plowing- in, pulling- in, ripping, scraping, trenching, and tunneling (CGA, 2003).

Proper excavation practices are those that can be used to reduce the possibility and/or
severity of damage to underground facilities during the excavation process. In accordance with
29 Code of Federal Regulations (CFR) 1926.651(b)(3), “When excavation operations approach
the estimated location of underground installations, the exact location of the installations shall be
determined by safe and acceptable means™ (United States Department of Labor, 2007, p. 1). The
Common Ground study of 1999 identified 28 best practices (as tabulated in Appendix B) used
during excavation of, and around, underground facilities. These best practices were divided into
four phases of the excavation project: Project Preparation, On-Site Preparation/Ground Breaking,
On-going Excavation Procedures, and Project Restoration/Completion (USDOT, 1999). In
addition, these best practices were updated in 2007 by the CGA (Version 4.0) (CGA, 2007¢). As
previously noted, these best practices were most recently updated in 2007 by the CGA (Version

4.0) (CGA, 2007c). In Version 4.0, these 28 best practices remained unchanged and two
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additional best practices (numbers 29 and 30) were added. As a note, some of these best practices
are (to varying degrees) duplicates of some of previously discussed best practices included in the
previous three key elements above (pre-planning and site investigative activities, effective use of
the One Call system, and accurately locating and marking utilities in the field).
Summary

Every year, there are thousands upon thousands of incidents involving accidental strikes
to underground utility lines that are unknowingly located in the vicinity of a work area. With the
number of utility lines that are buried beneath the ground continually increasing, a contractors
risk of striking a buried utility line while performing intrusive activities will also cqntinue to
increase. Because underground utility lines are often energized, pressurized, or contain
hazardous substances, accidentally hitting ones of these utilities can cause substantial losses to
people, equipment, and property. Therefore, it is critical that every company develop, implement,
and manage an effective UUDPP that has the support and commitment of upper management.
Based on a review of best pracﬁces developed by groups/industries that regularly perform
intrusive activities, there are common key e¢lements used in the successful development of an
effective UUDPP. These common key elements include: 1) pre-planning and site investigative
activities; 2) effective use of the One Call system; 3) accurately locating and marking utilities in

the field; and 4) proper excavation practices.
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Chapter II1: Methodology
Introduction

To minimize the potential for losses (to life, health, property, environment, or essential
public services) resulting from accidental damage to underground utilities, Company XYZ
employees commonly perform an underground utility clearance prior to initiating intrusive
activities associated with investigative and remedial actions. However, the manner in which
underground utility clearance activities are performed at Company XYZ is often inconsistent
from project to project, resulting in an increased potential for striking an underground utility line.
The purpose of this study is to develop a company-wide UUDPP for Company XYZ that will
minimize the risk of inadvertently causing damage to underground utilities that may
unknowingly be located in the vicinity of Company XYZ project areas.

Subject Selection and Description

Company XYZ was selected as the subject of this study. Company XYZ is an
environmental/engineering consulting firm consisting of approximately 120 engineers,
geologists, scientists, and logisticians. Company XYZ’s Environmental Services Group often
performs environmental cleanup activities at active and inactive DoD sites located throughout
the United States. Cleanup activities at these sites typically require intrusive activities beneath
the ground surface, such as drilling and excavation.

The researcher is currently employed as a full-time Hydrogeologist/Project Manager at
Company XYZ and has access to company files and professional contacts within the company.
The selected individuals that were surveyed were chosen based on their role within the

Environmental Services Group at Company XYZ.
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Data Required

Data required for this study iﬁcluded: 1) A compilation and assessment of existing
underground utility clearance practices presently performed in-house by Company XYZ
employees; 2) An evaluation of Company XYZ’s underground utility damage history (accidents,
losses, near misses, etc.) while using existing in-house practices; 3) An evaluation of current loss
potential associated with intrusive activities (e.g. drilling, excavation, etc.) commonly performed
at Company XYZ; and 4) A literature review of existing best practices utilized by similar
industries performing intrusive activities.

Data Collection Procedures

Existing In-House Utility Clearance Practices

Underground utility clearance practices presently performed at Company XYZ tend to
vary from project to project because standardized procedures have not been developed or
implemented on a company-wide basis. Typical underground utility clearance practices consist
of both office and field activities that are performed prior to the initiation of intrusive activities.
This study included a compilation and assessment of underground utility clearance practices
presently performed by Company XYZ employees. Existing in-house underground utility
damage prevention practices were ascertained through the collection and review of company-
wide and project-specific documents (both past and present), and the performance of a simple
survey of select Company XYZ employees within the Environmental Services Group. Not only
will this study attempt to compile and evaluate the types of underground utility clearance
practices presently being performed, but also the frequency in which they are performed and

their overall effectiveness in minimizing the company's risk.
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Both paper and electronic copies of existing company-wide and project-specific
documents were obtained for review. The researcher made verbal requests to the Company
XYZ’s Health and Safety Coordinator and Environmental Services Group Program Manager to
obtain copies of and get permission to use these documents for the purpose of this study. A copy
of the company-wide Safety and Health Program was obtained from Company XYZ’s Health
and Safety Coordinator. Project-specific documents included electronic copies of Work Plans,
SSHPs, and Field Sampling Plans that were downloaded from Company XYZ’s computer server.
The researcher selected 15 project-specific documents to provide a broad overview of these
documents (five of each project-specific document type: Work Plans, SSHPs, and Field
Sampling Plans).

These documents were randomly selected from the computer server with the intension of
collecting a representative sample of project planning documents generated by Company XYZ. It
was the intent of the researcher that the selected documents provided a broad overview of
project-specific documents and included: 1) a variety of project types that are commonly
performed at Company XYZ (e.g. assessment, remediation, etc.); 2) documents that were
generated by a various project managers (both existing and previous); and 3) a broad range of
operating years for Company XYZ..

Each selected document was reviewed with the following objectives:

1. Did the document make any reference to the performance of underground utility

clearance activities (yes/no)?

2. If the performance of underground utility clearance activities were referenced, did the

document outline specific activities and procedures to be executed (yes/no)?



30

3. If specific underground utility clearance activities and procedures were outlined in the
document, would the activities and procedures be effective in minimizing the risk of
inadvertently striking an underground utility line (yes/no)?

4. If the answer was “yes” question number three. Should these activities and
procedures be retained for inclusion in the development of a company-wide UUDPP
(yes/no)?

5. 1If the answer was “yes” to question numbers three and four. Specify those
recommended activities and procedures for retention in Company XYZ’s UUDPP.

The results (to the above questions) for each of the reviewed documents were recorded on
a document review form included in Appendix C. For evaluation purposes, the results of the
document review were summarized in tabular form (Table C.1) also included in Appendix C.
Information regarding the type (assessment, remediation, etc.), year generated, and the project
manager for the project is also summarized in Table C.1 to help identify any trends and
commonalities. To maintain confidentiality, each project and project manager was assigned a
random number.

The second instrument employed during this portion of the study was an employee
survey that was designed by the researcher to further identify what underground utility damage
prevention practices are commonly performed by Company XYZ employees and the frequency
in which they are performed. Additionally, for the purpose of evaluating the company’s Loss
History (next portion of this methodology section), the survey attempted to gather further
information concerning historical accidents, near misses, and losses that may not previously have

been documented. The survey utilized was developed specifically for this study.
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Engineers, geologists, and scientists within Company XYZ’s Environmental Services
Group were contacted to discuss the purpose of this study and the possibility of participating in
the survey portion of the study. In general, those selected and surveyed employees consisted of
all employees within Company XYZ’s Environmental Services Group that would be tasked with
the role of a Project Manager and/or Field Operations Leader (due to the relatively small size of
the service group, employees often perform both roles). It is these individuals who are typically
responsible for either performing or delegating the underground utility clearance activities for a
project. Consent forms were provided via electronic mail to the eight selected individuals. If the
individuals agreed to participate in the study, they completed the consent form and returned it via
electronic mail to the researcher prior to initiation of the survey. A discussion of the methods
used to analyze the document review and survey data is included at the end of this chapter.

The survey was administered by the researcher on various dates in March and April 2008
(specific dates are recorded on the completed survey forms included in Appendix D) and
consisted of one-on-one telephone interviews with the subject employees. The survey questions
consisted of a combination of closed and open ended questions. Closed ended questions received
“yes” or “no” responses, while open ended questions provided free-form verbal responses. As
presented on the blank survey form (Appendix D), a total of eight questions (some in multiple
parts) were developed for the survey.

Responses to the questions were recorded by the researcher on survey forms. A copy of
the completed survey for each employee is included in Appendix D. For evaluation purposes, the

results are summarized in tabular form (Table D.1) also included in Appendix D.
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Loss History

As a result of unintentional damage to an underground utility lines, potential losses (both
direct and indirect) resulting from a utility line strike may not only cost hundreds of thousands of
dollars in damages to property, equipment, and the environment, but also could result in death or
severe harm to employees, subcontractors, and innocent bystanders. As part of this study, a
compilation of all underground utility strikes (and near misses) incurred by Company XYZ was
performed. By compiling the number of past incidents and near misses, this information was
used to assist in the evaluation of the effectiveness of Company XYZ’s existing in-house
underground utility damage prevention practices. Where an analysis of the cause of the accident
was conducted, the root cause of these accidents was also assembled and evaluated for trends and
commonalities.

The main instrument employed during this portion of the study consisted of the
evaluation of existing data/information. As it relates to unintentional damage to underground
utilities, the researcher gathered all available documents and information pertaining to Company
XYZ’s loss history. Accidents reports and OSHA 200/300 logs were obtained from Company
XYZ’s Health and Safety Coordinator. The reports and logs were reviewed by the researcher and
the data was summarized on Table 2 of Chapter 4. In addition, question number eight of the
above employee survey was also used to evaluate Company XYZ’s loss history.

Current Loss Potential

Environmental cleanup activities performed by Company XYZ’s Environmental Services
Group often includes intrusive activities, which require various types of drilling and excavation
beneath the ground surface. To assist in evaluation of Company XYZ’s loss potential (as it

relates to underground utility damage), the researcher attempted to review those Activity Hazard
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Analysis (AHA) that have been generated for Company XYZ. An AHA is prepared for every
major task that is conducted in the field by Company XYZ employees or their subcontractors. An
AHA defines the activity being performed, the hazards posed, and recommended control
measures required to perform the work safely. The purpose of this section and the review of
Company XYZ AHAs is to compile a list of those activities that are typically performed by
Company XYZ and would require the clearance of underground utilities.

As noted above, the researcher reviewed various project-specific SSHPs to compile and
evaluate those in-house underground utility damage prevention practices presently performed by
Company XYZ. The documents selected provided a broad overview of typical projects and tasks
that are performed by Company XYZ’s Environmental Services Group. During this review, the
researcher also reviewed those AHAs that were included in each SSHP to compile a list of those
activities that would be considered an “intrusive activity” and would require the clearance of
underground utilities. For the purposes of this study, an “intrusive activity” is any activity that is
performed using mechanical equipment resulting in an intended disturbance of the ground
surface. A list of those activities that are commonly performed by Company XYZ employees (or
their subcontractors) and would require the clearance of underground utilities is included in
Table E.1 of Appendix E. This list will be included in the UUDPP and will be an indicator for
when Company XYZ employees are required to perform underground utility clearance activities.
Industry Best Practices

As a necessity, many organizations and industries that perform intrusive activities have
developed and implemented best practices that have been effective in the prevention of
damaging underground utilities. As part of this study, the researcher performed a review of

published literature containing best practices developed and utilized by other/similar industries.
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Reviewed published literature was obtained from magazines and newspapers by
searching the University of Wisconsin — Stout Indexes and Databases website. Indexes and
Databases searched included: Cambridge Scientific, EBSCO Host, Emerald Library, Lexis
Nexis, and Wilson Web. In addition, the researcher used the Dogpile and Google Scholar search
engines to identify additional informational websites, organizations, and articles that may
identify best practices for this study. Examples of key words and phrases that were used during
the search included: Underground Utility Damage Prevention Plan, Underground Utility
Incidents, Underground Utility Strikes, Excavation Protection Programs, Underground Utility
Location, and Underground Utility Protection.

Concurrent with the review of published literature, the researcher compiled a list of best
practices that have been developed by other industries. This list of best practices was cross
referenced with those intrusive activities that are commonly performed by Company XYZ (Table
E.1 of Appendix E). Those best practices that were determined by the researcher to be effective
in minimizing the potential hazards associated with those common intrusive activities performed
by Company XYZ for inclusion in Company XYZ’s UUDPP are summarized in Table F.1 of
Appendix F.

Data Analysis

The information obtained through the review of existing company data/information,
performance of an employee survey, evaluation of current loss potential, and the review of
published literature was evaluated based on the established goals of this study. Information
collected from the review of company documents and the employee survey was analyzed based
on trends, commonalities, comparisons, and contrast of information from the participants and

best practices obtained from published literature.
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Limitations

Limitations of the study include:

1.

2.

Company XYZ was founded in 1985 and has maintained limited safety records.

A limited number of years of project-specific documents are maintained on Company
XYZ’s computer server and files.

The information obtained from the employee survey was limited by the number of
individuals presently employed in Company XYZ’s Environmental Services Group.
The results of the survey depended on the subjects’ motivation, honesty, memory, and

willingness to respond.
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Chapter I'V: Results

Company XYZ is often contracted to conduct environmental cleanup activities at various
federally-owned facilities located throughout the United States. As part of the various stages of
cleanup at these sites, Company XYZ’s employees often perform intrusive activities, which
typically consist of drilling and/or excavation beneath the ground surface.

To minimize the potential for losses (to life, health, property, environment, or essential
public services) resulting from accidental damage to underground utilities, the identification and
location of underground utilities is required prior to initiating intrusive activities in the project
area. The underground utility clearance task is typically incorporated into the planning
documents (i.e. Work Plans, Field Sampling Plans, and SSHPs) for each project. However, the
process that outlines the necessary steps for clearing the underground utilities is usually vague
and/or not specified in the project plans. Therefore, the manner in which underground utility
clearance activities are performed at Company XYZ is often inconsistent from project to project,
resulting in an increased potential for striking an underground utility line. The purpose of this
study is to develop a company-wide UUDPP for Company XYZ that will minimize the risk of
inadvertently causing damage to underground utilities that may unknowingly be located in the
vicinity of Company XYZ project areas. The ultimate goal of the UUDPP is to verify the
presence or absence of subsurface utilities in the project area to avoid causing damage to people,
property, and the environment.

The UUDPP was developed through a comprehensive evaluation of: 1) existing
underground utility clearance practices presently performed in-house by Company XYZ
employees, 2) Company XYZ’s underground utility damage history (accidents, losses, near

misses, etc.) while using existing in-house practices, 3) evaluation of current loss potential
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associated with common intrusive activities (e.g. drilling, excavation, etc.) performed at
Company XYZ. and 4) best practices developed and used by similar industries that commonly
perform intrusive subsurface activities.

Presentation of Collected Data
Existing In-House Utility Clearance Practices

Existing in-house underground utility damage prevention practices were ascertained
through the collection and review of available company-wide and project-specific documents
(both past and present), and the performance of a simple survey of select Company XYZ
employees. The researcher not only attempted to compile and evaluate the types of underground
utility clearance practices presently being performed, but also to ascertain the frequency in which
they are performed and their overall effectiveness in minimizing the company’s risk.

In addition to reviewing a copy of the company-wide Safety and Health Program, the
researcher reviewed randomly selected Work Plans, SSHPs, and Field Sampling Plans to provide
a representative sample of project-specific planning documents prepared by Company XYZ. The
results of the document review are summarized in Table C.1 and were recorded on the document
review forms also included in Appendix C.

The results of the document review indicate that Company XYZ’s Health and Safety
Program makes no reference to the performance of underground utility clearance activities. With
a single exception, almost all of the project-specific Work Plans, SSHPs, and Field Sampling
Plans make some reference to the performance of underground utility clearance activities.
However, very few of these documents outline specific clearance activities and procedures.

Of the documents reviewed, only two of the project-specific planning documents outlined

specific clearance activities and procedures. These two documents were both prepared for a



38

recent (2007) remediation project. Of the specific clearance activities and procedures reviewed,
the researcher determined the following activities should be retained for inclusion in the
UUDPP:
e Contact State One Call System;
e Review available drawings for the presence and location of underground utility
lines;
e Use of hand tools in areas requiring excavation located near marked underground
utilities;
e Use of locating equipment (e.g. electronic magnetic locator; transmitter and
receiver locating equipment);
¢ Obtain an excavation permit from the facility (typically applies to federally-
owned facilities); and
e Document the completion of the utility clearance.

In addition, eight engineers, geologists, and scientists within Company XYZ’s
Environmental Services Group were surveyed from March 26, 2008 to April 7, 2008, to further
identify which underground utility damage prevention practices are commonly performed by
Company XYZ employees and the frequency in which they are performed. A copy of the
completed survey for each employee is included in Appendix D. In addition, the results are
summarized in Table D.1 of Appendix D.

All surveyed employees indicated that underground utility clearance activities are always
conducted for Company XYZ projects prior to the initiation of intrusive activities. With the
exception of a single employee, the surveyed individuals indicated that project-specific
documents (i.e. Work Plans, Field Sampling Plans, SSHPs) generated at Company XYZ require
that utility clearance activities be conducted prior to the initiation of intrusive activities.

Based on the employee survey, the following underground utility clearance activities are
performed by Company XYZ employees and should be retained for inclusion in the UUDPP:

e One Call Notification;

e Site Walk;
e Review of Drawings;
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e Excavation or Dig Permit (as required for federal facilities); and
e Private Utility Locating Service (use of detection equipment).

Five of the employees surveyed indicated that a checklist or form (in the form of a site-
specific excavation/dig permit application required by some federal facilities) is currently
utilized by Company XYZ, which documents that the utility clearance activities were performed
for a project. None of these checklists or forms were observed in the project-specific planning
documents during the document review portion of this study. Those surveyed employees who
were not aware of a utility clearance checklist or form agreed that such a checklist or form would
be useful to document that utility clearance were performed for a project.

Finally, seven of the nine employees surveyed feel that the existing underground utility
clearance practices presently performed in-house by Company XYZ employees are adequate in
minimizing the risk of striking an underground utility line on a project. Underground utility
clearance activities recommended by those surveyed employees who felt that the present
clearance activities are inadequate included soft digging practices and a separate utility check of
the area.

Additionally, for the purpose of evaluating the company’s loss history, the survey
(Question #8) attempted to gather further information concerning historical accidents, near
misses, and losses that may not previously have been documented. The results of this portion of
the survey are discussed in the Loss History section.

Loss History

Company XYZ’s underground utility damage history (accidents, losses, near misses, etc.)
while using existing in-house practices was evaluated through the review of existing
data/information. The researcher attempted to gather existing information identifying all

underground utility strikes (and near misses) incurred by Company XYZ. Specifically, available
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accidents reports and OSHA 200/300 logs were obtained and reviewed. Where an analysis of the
cause of the incident was conducted, the root cause was assembled and evaluated for trends and

commonalities. The loss history data is summarized in Table 2.
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Table 2: Summary of Company XYZ Incident Reports/OSHA Logs

Accident Report or Incident Pertaining to OSHA 200/300 Log for Incident Pertaining.to
Year Underground Utilities Underground Utilities S
e Details el Details
1985 NA NA -~
1986 NA NA --
1987 NA NA --
1988 NA NA --
1989 NA NA --
1990 NA NA --
1991 NA NA --
1992 NA NA --
1993 NA NA --
1994 NA NA --
1995 NA NA --
1996 NA NA --
1997 NA NA --
1998 NA NA -
1999 No NA --
2000 No NA --
2001 No NA --
2002 No NA -~
2003 No No --
2004 No No --
2005 No No --
2006 No No -~
Yes | On May 25, 2007, contacted a water No -~
line (8 feet below grade) with a Direct
Push rig. The water utility was not a
member of State One Call.
Root Cause(s):
007 e Water line was not marked by the
B Property Manager.
e Property Manager checked drawings
and “cleared” the location prior to
direct push sampling.
e A survey using field locating
equipment was not conducted.
2008 No No --
Notes:

NA = Not Available

Based on a review of available incident reports and OSHA 200/300 logs, only a single
incident regarding damage to underground utilities has been documented for Company XYZ. As
presented in Table 2, this incident was documented on Company XYZ’s incident report and was

not defined as a recordable incident (according to OSHA 29 CFR 1904) because no injuries or
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illness were associated with the incident. According to the incident report, on May 25, 2007,
Company XYZ’s subcontractor contacted a water line at approximately 8 feet below grade while
performing soil sampling with a direct push sampling rig. The private water utility was not a
member of the State One Call system, which was notified by the subcontractor prior to initiating
the intrusive activities. According to the incident report, the root causes were as follows: 1) water
line was not marked by the property manager, 2) property manager checked drawings and
“cleared” the location prior to direct push sampling activities, and 3) a survey using field locating
equipment was not performed.

In addition, question number eight of the employee survey (Table D.1) was also used to
evaluate Company XYZ’s loss history. Based on the results to Question #8 of the survey, none of
surveyed employees have worked on or managed a project where underground utilities were
unintentionally damaged or had a near miss regarding underground utilities.

Current Loss Potential

Company XYZ’s loss potential (as it relates to underground utilities) is most often
associated with intrusive activities that are commonly performed by it’s employees or
subcontractors. To assist in evaluation of Company XYZ’s loss potential, the researcher
reviewed existing AHAs that have been previously generated by Company XYZ for every major
task that is commonly performed by their employees or subcontractors. An AHA defines the
activity to be performed, the hazards posed, and recommended control measures required to
perform the work safely. Through the review of the AHAsS, a list of those activities that would be
considered an “intrusive activity” are included in Table E.1 of Appendix E. These activities are
placing Company XYZ at the highest risk of striking an underground utility line and would

require the employee (or their subcontractor) to perform the clearance of underground utilities.
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Those activities that would be defined as “intrusive™ and would require clearance
activities were divided into two groups based on the stage of cleanup that the activity is
commonly performed. The two groups include: 1) Assessment/Investigative, and 2)
Remediation. In general, the majority of the activities are associated with the drilling and/or
excavation beneath the subsurface using mechanical means. The potential hazards associated
with drilling and excavation techniques include contact of the underground utilities with
downhole drill/direct push equipment and mechanical earth moving equipment. Exceptions
include the coring, sawing, and removal of concrete, where the potential hazards include
contacting utilities located within or immediately below the concrete.

Table E.1 of Appendix E should serve as a reference list in the UUDPP and be used by
those employees who are unsure if their work activity requires that they perform an underground
utility clearance.

Industry Best Practices

Best practices performed by other industries conducting similar intrusive activities in
connection with preventing damage to underground utilities were reviewed from published
literature obtained during this study (Chapter II: Literature Review). The literature review
indicated that most contain common key elements that are necessary in the development of an
effective UUDPP. Some of the most common key elements include: 1) pre-planning and site
investigative activities; 2) effective use of the One Call system; 3) accurately locating and
marking utilities in the field; and 4) proper excavation practices.

These existing best practices and key elements were compiled by the researcher and then
evaluated to determine which practices would be effective in minimizing the potential hazards

associated with those common intrusive activities performed by Company XYZ (Table E.1 of
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Appendix E) and included in Company XYZ’s UUDPP. Those best practices that were retained
for inclusion in Company XYZ’s UUDPP are included in Table F.1 of Appendix F and are
discussed in further detail below in Company XYZ’s UUDPP.

Discussion

With each passing year, the number of miles of utility lines buried beneath the ground
continually increases. Consequently, for those companies that perform intrusive activities, the
risk of striking one of these lines also continues to increase. Because underground utility lines
are often energized, pressurized, or contain hazardous substances, accidentally hitting ones of
these utilities not only can cost thousands (or even millions) of dollars in property and
environmental losses, but also could result in severe injury or even death to workers and innocent
bystanders. Therefore, it is imperative that those companies that perform intrusive activities,
develop, implement, and manage preventative practices that are effective in minimizing the risk
of inadvertently causing damage to underground utility lines.

The results of this study revealed that although Company XYZ regularly performs
underground utility damage prevention practices, the lack of a company-wide damage prevention
program has lead to inconsistencies regarding manner in which these practices are performed.
Each project performed by Company XYZ contains planning documents which outline the
objectives of the project, tasks to be performed, and the procedures to be followed to
successfully complete these tasks. A review of these planning documents, which are written by
various individuals within the company, indicated that although most make some reference to
requiring underground utility clearance activities, very few of them outline specific clearance

activities and procedures.
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It is the opinion of the researcher that the majority of the reviewed planning documents
prepared by Company XYZ would be ineffective in minimizing Company XYZ’s risk of
inadvertently striking an underground utility line. The failure of these planning documents to
outline and specify the necessary activities and procedures to clear underground utilities is the
likely cause for the inconsistency in which the utility clearance is performed from project to
project.

Much to the surprise of the researcher, six of the nine employees surveyed indicated that
the utility clearance activities and procedures are clearly outlined in the project-specific planning
documents. These results are contradictory to the results of the document review.

Although Company XYZ regularly performs a variety of intrusive activities as a part of
their projects, a review of available information regarding their loss history indicates that
Company XYZ has recorded only a single incident and incurred no substantial losses as it relates
to underground utility line damage. This information may at first indicate to the reader that
Company XYZ’s existing in-house damage prevention practices are adequate in minimizing the
company’s risk of striking an underground utility line. However, as an employee of Company
XYZ for more than five years, it is the opinion of the researcher that Company XYZ has been
very fortunate to not have incurred more frequent and severe losses. It is this concern that
instigated the development of this UUDPP for Company XYZ.

Company XYZ UUDPP - 3 "‘

The purpose of this company-wide UUDPP is to outline those practices and procedures
that must be performed prior to the initiation of intrusive activities by Company XYZ (or their
subcontractors). An “intrusive activity”” may be defined is any activity that is performed using

mechanical equipment resulting in an intended disturbance of the ground surface. A list of those
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activities that would be considered an “intrusive activity”, are commonly performed by
Company XYZ, and would require the clearance of underground utilities is presented in Table
E.1 of Appendix E. Examples of intrusive activities commonly performed by Company XYZ are

also presented in Figure 1.
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Saw Cutting Trenching (Remiation System Instaliation)

' Concrete Removal Air Rotary Drilling

B Direct Push Sampling o Test Pit Installation
Figure 1: Photographs of Common Intrusive Activities Performed by Company XYZ
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These intrusive activities are placing Company XYZ at the highest risk of striking an
underground utility line that may unknowingly be located in the vicinity of Company XYZ
project areas. It must be noted that Table E.1 of Appendix E is not an all inclusive list, and if
there is any question as to whether a proposed activity is categorized as an “intrusive activity”,
the employee should contact Company XYZ’s Health and Safety Coordinator.

The goal of this UUDPP is to verify the presence or absence of subsurface utilities in the
project area prior to the initiation of intrusive activities to avoid causing damage to people,
property, and the environment. Based on a review of best practices developed by
groups/industries that regularly perform intrusive activities, there are common key elements used
in the successful development of an effective UUDPP. These common key elements include: 1)
pre-planning and site investigative activities; 2) effective use of the One Call system; 3)
accurately locating and marking utilities in the field; and 4) proper excavation practices. These
existing best practices and key elements were compiled and then evaluated to determine which
practices would be effective in minimizing the potential hazards associated with those common
intrusive activities performed by Company XYZ (Table E.1) and included in Company XYZ’s
UUDPP. Those best practices that were retained for inclusion in this UUDPP are included in
Table F.1 of Appendix F and discussed in the sections below. In addition, a copy of the
Underground Utility Clearance Form/Checklist that has been prepared for inclusion in this
UUDPP is included as Appendix G. A copy of the completed Underground Utility Clearance
Form/Checklist for each project should be maintained in the company files.

Pre-Planning and Site Investigative Activities
Planning plays an important role the identification of site hazards and should be the first

step in the damage prevention process. As part of this process, project-specific planning
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documents (i.e. Work Plans, SSHPs, and Field Sampling Plans) are prepared. These project-
specific planning documents should include safety provisions for the prevention of damage to
underground utilities.

Drawings included in the planning documents should depict the actual locations of all
existing, abandoned, and out-of-service utilities within the project area. Proper due diligence
must be exercised in an effort to determine the locations of these underground utility lines. As a
demonstration of due care, the employee’s efforts should include a review of all reasonably
attainable drawings and records pertaining to the project area. Drawings and records to be
reviewed may include, but not necessarily limited to:

Civil/utility drawings;

Historic site information (maps, photos, files);
Site as-built drawings;

Plats, which include utility easements;
Historic plot plans;

Previous site investigations;

Fire insurance plans;

Proposed utility plans; and
Elevations and coordinates maps.

Not all, or even some of these records will be available for every project; however, accurate and
detailed notes and documentation should maintained in the project file that demonstrates that
proper due diligence was performed. Although the accuracy of many of the aforementioned
drawings/plans may be questionable, the value of the information that may be obtained by
reviewing these records cannot be disregarded.

As part of the pre-planning process, the State One Call Center should also be notified.
Following the marking of the utilities in the field by the facility owner/operator, the marked
locations of the utilities in the project area may be incorporated into the planning

documents/drawings. Additional methods of gathering underground utility information may
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include contacting persons who are familiar with the property and the layout of the site utilities.
Such individuals may include past/present property owners, property managers, and facility
engineers.

As part of the pre-planning phase, site investigative activities should also be conducted.
Site activities include a walk around of the project area. During the site walk, the area(s)
proposed for intrusive activities should be identified (“white lining” activities may also be
performed at this time). Aboveground indicators of underground utilities should also be noted
during the site walk. Aboveground indicators may include (but not limited to) the following:

permanent signs or markers;

manhole covers;

valve boxes;

vent pipes;

pad mounted devices;

riser poles;

power and communication pedestals; and
valve covers.

Subsequent utility investigation activities, such as a manhole investigation (i.e. lifting manhole
covers), may be performed to identify the direction and proximity of the utility lines in relation
to the project area (AntiEntropics, 2005).

The site walk should also be used to identify potential critical areas for the project.
Critical areas are those areas within 10 feet of a subsurface structure (e.g. underground storage
tank, utility line) or high pressure pipeline, which if accidentally damaged due to intrusive
activities could result in death, injuries, damaged equipment/property, or a disruption of utility
services. Critical areas should be twice reviewed prior to intrusive activities (AntiEntropics,

2005).
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Effective Use of the One Call system

The One Call notification system is used to inform the underground facility
owners/operators of intended intrusive activities. The One Call Center serves as the
communication network and acts as the point of contact between the excavator and the
underground facility operators.

By dialing “8117, the caller is automatically connected to the nearest local One Call
Center (e.g. Miss Utility of Virginia, Gopher State One Call for Minnesota, Wisconsin State One
Call, etc.). A copy of the National One Call Directory is included in Appendix G and provides
the contact numbers of the One Call Centers by state. The One Call Center must be notified at
least two to 10 working days (depending on the state) prior to the initiation of intrusive activities.
Access to the One Call Centers is available 24 hours per day and seven days per week.

In order to process the One Call notification, the caller provides the following
information, at a minimum, to the State One Call Center operator (CGA, 2007c¢):

Caller’s name and phone number;

Company’s name, address and phone numbers;
Where is the work being conducted;

Start date and time of the excavation; and
Description of the activity.

More detailed information (e.g. Latitude/Longitude, highway mile markers, subdivision and lot
number, etc.) may be required to help determine the specific location of the excavation (CGA,
2007c). Prior to working in a particular state, the state’s One Call statutes should be reviewed to
identify necessary required information.

A reference ticket number is issued from the One Call Center, which verifies the caller
has notified the underground facility operators. In most states, the locate ticket number is only

active for 10 to 30 calendar days (review particular state’s statutes for active period). If the
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project extends beydnd the active period, the One Call Center must be re-notified to extend the
active period before it expires. In addition, those utility owners/operators that are to be notified
under the referenced ticket number should be recorded by the caller. This list will later be used to
identify those utility owners/operators that have issued positive responses by marking and which
ones have cleared the area.

Please note that not all utility owners/operators are members of the One Call system. All
non-member utilities should be contacted separately (see next section for discussion of privately-
owned facilities).

Accurately Locating and Marking Ultilities in the Field

Privately-owned facilities are typically not located under the One Call notification. These
private utilities are underground lines or pipes that were not installed by the utility company and
are those that were installed beyond the utility meter. Examples of private utilities may include
buried electric lines providing power to parking lot lights, lawn sprinkler piping, communication
lines for satellite dishes, and in service lines from propane tanks. For this reason, it is often
necessary to hire a private utility locator. It is recommended that private utility locators that are
hired to locate utilities on Company XYZ worksites be members of the NULCA. Private utility
locators that are members of the NULCA are more likely to have adopted the industry accepted
locating standards and procedures.

Markings typically consist of spray paint, flags, chalk, or stakes and should be marked in
accordance with the APWA Color Code Chart for Marking Underground Utility Lines (Table 1).
Proposed locations/areas for borings, excavations, or other intrusive activities should be marked
in white (often referred to as “white lining”). Other recommended marking guidelines were

adopted by the APWA in 2001 (Appendix A). Once the marking system is in place, it must be
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maintained through the life of the project. The preservation of the utility marks at the property is
the responsibility of Company XYZ employees (or their subcontractors). When the marks are
faded or destroyed, the One Call Ceﬁter must be re-notified (Thelen Reid Brown Raysman &
Steiner LLP, 2006b; Landes, 2007).

For those marked utilities on the property, a safety/tolerance zone is typically used to
indicate the distance (usually in inches) on either side of the marking in which the employee
must assume the presence of a utility line. These safety/tolerance zones typically range from 18
to 30 inches (Thelen Reid Brown Raysman & Steiner LLP, 2006b).

In some instances, the exact location of a utility line (both horizontally and vertically)
must be determined prior to the initiation of intrusive activities. In-field clearance methodologies
may be broken down into two categories:

e Direct contact with the subsurface structures; and
¢ Avoiding direct contact with the subsurface structures.

Direct contact typically involves the use of proper hand-digging tools (e.g. hand augers, post-
hole diggers, steel rods) and digging techniques as to not damage the utility line. The use of
hand-digging tools to identify the location of a utility line should only be performed by
experienced personnel. Methods that avoid direct contact with the utility line often includes
vacuum excavating (a.k.a. potholing or “soft” excavating), air knifing, and water jetting.
Proper Excavation Practices

Proper excavation practices are those that can be used to reduce the possibility and/or
severity of damage to underground facilities during the excavation process. For the purposes of
this UUDPP, “excavation” should include any intrusive activities performed by Company XYZ
that will disturb the ground surface using mechanical means. This will include those activities

presented in Table E.1 of Appendix E.
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As previously indicated, the contractor is typically required to notify the One Call Center
at least two to 10 working days prior to intrusive activities. An on-site pre-excavation meeting
between Company XYZ field representatives, the utility owners/operators, and locators (where
applicable) is recommended on large projects or that are located near critical or high priority
facilities (e.g. high-pressure gas, high voltage electric, fiber optic communication, and major
pipe or water lines).

It should be noted that not all utility owners/operators may respond to the One Call
notification within the statutorily prescribed time frame. In the event that a mismarked utility line
is discovered, many states require that the One Call Center be re-notified. One Call statues
dictate that a contractor may not proceed with intrusive activities until every utility
owner/operator has marked their utility lines, regardless of how many notifications have been
given. However, at the end of two working days, unless otherwise specified in state/provincial
law, the contractor may proceed if due care is exercised.

Prior to the initiation of intrusive activities at the site, the actual placement of all utility
markings should be documented in the field using pictures, videos, or sketches. For subsequent
reference purposes, this documentation should include the actual distances between the utilities
markings to nearby fixed objects. The locations of all known underground utility lines should be
reviewed with all on-site personnel prior to starting the intrusive activities.

The One Call reference ticket number should be maintained at the work site throughout
the project by site personnel. In the event that a utility owner/operator stops at the site, the
reference ticket number may be used to verify that Company XYZ (or its subcontractors) has
notified the underground facility owners/operators via the One Call system. In addition, the

names and phone numbers of utility owners/operators contacts should also be maintained on-site.
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During intrusive activities, Company XYZ and their subcontractors should use
reasonable care to avoid damaging underground utility lines. Due care should include, but not be
limited to:

e The use of an excavation observer to assist the equipment operator when
operating mechanical equipment around known underground utilities.

¢ Support and protect exposed underground utilities from damage.
e Protecting all underground utilities from damage when backfilling an excavation.

Additional best practices that may be used during excavation of, and around,

underground facilities are included in Appendix B.
Summary L .0,

Although to date, no severe losses have been incurred by Company XYZ as a result of
unintentional damage to an underground utility line and the use of existing in-house damage
prevention practices, the lack of a company-wide UUDPP is placing Company XYZ at risk of
incurring substantial losses. Potential losses (both direct and indirect) resulting from a utility line
strike may not only cost hundreds of thousands of dollars in damages to property, equipment,
and the environment, but also could result in death or severe harm to employees, subcontractors,
and innocent bystanders. Based on an evaluation of existing in-house preventative practices
performed by Company XYZ, its loss history, common intrusive activities performed by
Company XYZ, and a review of best practices performed by similar industries performing
intrusive activities, the researcher has developed this UUDPP that will be effective in minimizing
future risk of inadvertently causing damage to underground utility lines. In order for this UUDPP
to be successful on a company-wide basis, it is imperative that the implementation and

management of this UUDPP have the continued support and commitment of upper management.



56

Chapter V: Conclusions and Recommendations

The purpose of this study was to develop a company-wide UUDPP for Company XYZ to
minimize their risk of inadvertently causing damage to underground utilities while performing
intrusive activities. The ultimate goal of the UUDPP is to verify the presence or absence of
subsurface utilities in project areas to avoid causing damage to people, property, and the
environment. The UUDPP was developed through a comprehensive evaluation of: 1) existing
practices presently performed in-house by Company XYZ employees, 2) losses and near misses
incurred/occurred using existing in-house practices, 3) evaluation of present loss potential using
existing in-house practices, and 4) best practices adopted by similar companies that commonly

perform intrusive subsurface activities.

—
i

Conclusions -~ —
Through the review of information gathered during this study, the following significant
points were identified as they relate the need and development of an UUDPP for Company XYZ:

e Company XYZ regularly performs underground utility damage prevention practices prior
to the initiation of intrusive activities. However, the manner in which (and extent to
which) they are performed varies from project to project due to the lack of a company-
wide damage prevention program.

e The majority of project-specific planning documents prepared by Company XYZ require
their employees (or subcontractors) to perform underground utility clearance activities
prior to the initiation of intrusive activities. However, very few of these documents
outline specific clearance activities and procedures that must be performed, therefore,

increasing Company XYZ’s risk of inadvertently striking an underground utility line.
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e Although to date, no severe losses have been incurred by Company XYZ as a result of
unintentional damage to an underground utility line and the use of existing in-house
damage prevention practices, the lack of a company-wide UUDPP is placing Company
XYZ at risk of incurring more frequent and substantial losses.

e A review of best practices performed by similar industries in connection with preventing
damage to underground utilities indicated that most contain common key elements that
are necessary in the development of an effective UUDPP: 1) pre-planning and site
investigative activities; 2) effective use of the One Call system; 3) accurately locating and
marking utilities in the field; and 4) proper excavation practices.

e Through a review of those common intrusive activities performed by Company XYZ,
those best practices that were determined by the researcher to be most effective in
minimizing the potential of causing damage to an underground utility line were
incorporated into a UUDPP developed for Company XYZ.

Recommendations

It is recommended that the UUDPP developed in Chapter 4, and its accompanying
form/checklist for documentation purposes, should be incorporated into Company XYZ’s
Corporate Safety and Health Program. The practices and procedures outlined in the UUDPP
should also be included in future project-specific planning documents (i.e. Work Plans, Field
Sampling Plans, and Site Safety and Health Plans) where intrusive activities are proposed.

Areas of Further Research

In December 2006, Congress passed a law requiring all contractors or individuals who

knowingly damage an underground natural gas pipeline to immediately call 911. This law

originated from an accident that occurred in 2005, where a home was destroyed and an 18 year
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old boy was critically injured when a contractor knowingly hit an underground pipeline while
installing a high speed internet line in a resident’s front yard. The contractor did not contact
emergency responders and as a result, the nearby residents were not alerted to the leaking gas
line (Sherman, 2006).

With the passing of this 2006 law and the extreme potential hazards (e.g. high pressure
gas, high voltage electric, hazardous materials) associated with underground utilities, it is
recommended that Company XYZ develop and implement an emergency action plan in the event
that Company XYZ (or one of their subcontractors) unintentionally strikes an underground utility
line. Not only should this action plan require the employee to immediately call 911, but should
include additional response actions to mitigate Company XYZ’s direct and indirect losses as a

result of an underground utility line strike.
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Appendix A: Recommended Marking Guidelines for Underground Utilities
The APWA Marking Recommendations Committee (APWA, 2001)

The APWA Marking Recommendations Committee was organized and operated under
guidelines similar to those used by the Common Ground: Best Practices committees.

* Anyone on the committee could propose or recommend existing marking practices.

= Only those practices receiving a consensus of all committee members were included in
the final recommendations.

» The committee felt that the original name for the committee: “APW A Marking Standards
Committee” be changed to the “APWA Marking Recommendations Committee”, this
change was agreed to by all committee members. Henceforth, all proposals from the
committee will be referred to as recommendations versus standards.

1. “Utility lines will bé indicated by markings using current APWA color codes. Markings
should be 18”-24” in length and 2” in width.”

2. “The owner of a facility should be indicated by initials or by name in letters 6” high at
the beginning and end of the locate. On long locates the facility owner should be
indicated every 100°.”

3. “When known, the total number of lines within the ground will be indicated.” The
number of lines indicated should be based on the physical lines “that you could place your
hands on”. Multiple cables twisted together to form a single facility, as in the case of electric
lines, would be considered one cable for locate purposes.

4. “If a facility is known to be present but the total number of lines for a facility cannot be
determined a corridor marker may be used. The corridor marker should indicate the
approximate width of the facility.” A marking resembling the letter “H” lying on its side
will indicate the corridor marker.

5. “When known, the size of the line being located will be indicated. Line size will indicate
the outside diameter of the pipe or structure. The oversized utility marking should
indicate the approximate size of pipe or structure.” A mark resembling the letter “H”
lying on its side, bisected by line extending along its length will indicate the oversized utility
marking. The committee discussions centered on indicating sizes of single physical structures
such as gas lines, sewer lines, water lines, and storm drains. :

6. “Duct structures, whether a single duct or multiple ducts, will be indicated by duct
symbol indicating the approximate width of the duct structure.” The duct marker will be
indicated by a marking resembling a diamond bracketed by two parallel lines. The committee
did not state whether indicating size should extend to indicating size of duct structures
(telecommunications, electric) or indicating pair count for telephone lines.
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“When known, the pressure of a gas facility will be indicated.” Gas pressure will be
indicated as either low pressure, intermediate high pressure or high pressure. The committee
did not determine whether gas pressure would be indicated in instances of high pressure only
or for all pressures. The committee did not determine whether the type of pipe should be
indicated (plastic, steel, cast iron, etc.).

“When known, termination points, dead ends and stub outs should be indicated.” The
committee reviewed NULCA’s recommendation, which resembles the letter “T” with drop
downs.

“When there is a strong likelihood that marks may be destroyed offsets should be
used.” Offsets are indicated on a permanent surface and are placed parallel to the running
line of the facility. The offset should indicate the distance from the offset to the facility and
should identify the facility owner and if necessary size of the facility.

The following issues were discussed but either a consensus could not be reached or further
discussion was considered necessary:

1.

How does a locator indicate that access could not gained to a yard or location and the locate
request could not be completed. This is usually due to locked fences, dogs or other physical
obstructions. The committee felt that a marking standard for this issue would not be
developed. Suggestions that would be acceptable included the use of door hangers (indicating
that the locator needed access to the property) and/or telephone calls to the requestor.

How and when do we indicate the presence of buried, abandoned facilities? Excavators felt
that the utilities should indicate ALL facilities in the ground regardless of status. Utility
records often do not indicate the presence of abandoned facilities. Access may not be
available to abandoned facilities or those facilities may not be capable of being located. An
additional issue is whether the abandoned facility should be identified as abandoned.

3. How to indicate the presence of electronic markers (EM’s).

4. How to indicate the presence of buried splices, valves and manholes.



The following are samples ap how the above cnggostinns » vadil keok:

Line Markings

<&— sac---- —>

Corridor Markings

SRP

Oversized Jtikty Markings

T

Concuit Markings

USW DUCT

66



Markng Gas Lines - High Pressire

€— sw6 ——8" HP STL—p

Mark ng Termination Point, Dead End, Stub Quts

F— wF 4 P

Mark ng Ofisors

SBC 12

No Confliet (No unhitics withm tho roqueostod area)

NO/MCI NO/EPG
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This research has been approved by the UW-Stout IRB as"f;quirrd by the Code of
i Federal Regulations Title 45 Part 46,

17-08

Document Review: Development of an Underground Utility Damage
Prevention Plan (UUDPP) for Company XYZ

H
i
H

N . N
Date of Review:( ‘?

Document Review Conducted by Researcher: Lance J. Dockter of Company XYZ

Method: Fixisting in-house underyround uriing damage prevention practices were ascertained
through e colivetion and review of company -w ide and profectsspecifie documens (both past
and presenty. These randomly selected documents were reviewed with the felfowing objectives:

Document Namber: B A Document Year: '} ¥ MCO:)

e o (D
Project Manager #: ‘ Document Type: S > T ?

I Did abe document make any reference o the porformance of underground uiiiiny clearance
activities?

No  (circle one)

2. Ithe performumnee of underground widiny clearance activiges were referenced. did the
document vuthine gpecitic acuyitiey and procedypesTy be executed?
Pt P, o M o
; S " . { oy UM By -
NO ) oy’ {circle one) ,\)ﬁ«i f ot EM3BHs 1’
) y e b 26 AL O+ ALY
3. Hspecific undergronnd utitity clearance activitieos and procedures were outhined in the

document, would the activities and procedures be offee in minimizing the risk of
iadvertentiy striking an anderground utihty fing? s/
: 2 MRDE

« “n) '(»c‘irck: anc) {\}f\

4, IF the anser was ek question numiey three. Should these activities and procedures be
retained forinctusion in the development of o company-wide UTUDPP?

Yes  or

A
Yes or No  (eircle one) NH

2

[f the answer was “ves™ o question numbers three and four. Specity those recommended
activiues and procedures for retention in Company XYZ's UUDPP.
Wil

\ Jﬁ\{ Clecoriance il D(ru g '*f'd‘f b“f Lo y

X

R4

L

The results are summarized in Table 2 of Chapter 4.
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i This research has been approved by the L'W-Stout IRB as required by the Code of
| Federal Regulatians Tirle 45 Part 44,

Date of Review: {

Document Review: Development of an Underground Utility Damage
Prevention Plan (ULDPP) for Company XYZ

Document Review Conducted by Researcher: Lanee J. Dockter of Company XY Z

:

Metnods Existing in-hewse underground ntdin damage prevenuon practices were ascertained
through the cotlection and review of company -wide and project-specific documents (both past

and presenth These randomly selected docunents were reviewed with the following objectives:
—~ o~
Document Number: o€ Document Year: ¢

Project Manager #: ___.ir__“ ““““““ Document Type:

. Did the document make any reference to the pertormance of underground utilivy clearance
3

aetivities” -
(\?\) or  No  (circle one}
N

2o Hhe pertormance of wnderground utility clearance sctivities were referenced. did the
document vutling specitic activities and procedures 1o he executed”
Yes S or No o (circle one)
30 I specific underground utifiny clearance activities and procedures were outlined in the

docurment, would the activities and procedures he effective in mammizing the risk of
inadvertenty striking an underground bty fine?

T g
( \{53 ) //&;jf/{circlc one)
Mo ,.w/'f o<

<4 Wthe answer was "yes” question number three, Should these aetivities and procedures be
retained for inclusion m the development of a company-wide UUDPPY

T
[ Yes ;) or No  (eirele one)

\\.__,/

3.0 Ithe answer was “yves” e question numbers theee and Tour. Specify those recommuended

activities and procedures for retention in nmpn y XY 77 ULDPP.

N P f g e
(T acews  of  puarbedd  wundergiooned sl toes
T , g d P o ; . -
I | ~4~-‘=(\l 3 “Looid  be ds. e voarked
Y S i 7 e end | excun feo

(

Pnt ! fouwd” ¢ thea ‘
i yw;wfm/ (2 (ol

The mults abe summarized in Tabic 2 of Chapter 4,

S, e 'f \‘(:: E e (f/;_’ »V:/C-‘ S

y2l3 o /“(‘{' YLX‘“’ (:}f/( ﬁg{tu)f orE (“X\"a \/Q '; e
/ te . (\5; Oloturn

£ x e e
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This rescarch has been approved by the LW-Stout IRB a‘shiféquired by the Code of i
Federal Regulations Vitle 45 Part 46.

Date of Review: O3 - 17¢ -<‘;>?5 ]

Document Review: Development of an Underground Utility Damage
Prevention Plan (UUDPP) for Company XYZ

Document Review Conducted by Researcher: Lanee ). Doekter of Company XYZ

Method: Existing in-house underground anling damage prevention practices were ascertained
through the collection and r ’\n\\ of wmpm\ -wide and proteci-wpecific documents (hoth past
and present), These randonily selceted documents were reviewad With the foliowing vbiectives:

Document Number: —‘P‘; - Document Year: e 00T
; ey 0
Project Manager #: | Document Type: _ S SH 7

Lo Did the document make any reference 1 the portormanee of underground utibity clearance
activities? //-ww\
(’: Yes Jor No  (circle one)

e

2. I the perfirmance of und ‘gmund utiin elearance activities were referenced. did the

dovument outline specitic activities and prnu\ltixxsw«“e\:’\ul}[ui . _ /
)f%#’r(’ﬂ(e’_) Ef’ﬁ&?’}*f'

K
Aes } {;\/ﬁurclc onej I S
/"! e W

£ spectfic underground utlity clearance activities und procedures were outlined in the
hmn wnt. would the actiyities and procedures be effective iy minimizing the risk of

inadvertently sirihing an undesground vuiiy fine?

‘ad

/\ c\

" . .
; or  No (eircle one)

4o i the answer was yes” gquestion number three. Should these w fvities and procedures be

retained tor inclusion i the development of 3 compam -wide ULDPR?

Ty

/7 Yes: or No  (cirele one)
§ v

e

4

I¥ the answer was “ves” {o question numbers three and four. Specify those recommended
\uu\mn .u\l ;vmuimu m u.ici tion in Compans XYZ2's ULDPP

! L
SR fo o Ut /e r’u g A \: i ( Leck \'91)“‘1
et . ¢ -V\ ;
& oy e T - /_/ s N
LN N % Y " em . i
{ A /"” ¢ B Lre e g ‘\?/ (s~ (/r?/(’( Fresn
A ” -
("""'?'b-w(f’ read {~/f # 4“ ?“"Jz 7T \,r/ )

(jﬁ:; fi;((fn\»xty ;'](” /Z)y 41:47 = ({, {/* /I JV //M'nﬂt( (/OCU""'(’\‘Z{&(

The results are summarized in Table 2 of Chapter 4.



I“This research has been approved by the UW-Stout IRB as required by the Code of
_Federal Regulations Tide 45 Part 46.

Date of Review: 5~ /7 OF

Document Review: Development of an Underground Utility Damage
Prevention Plap (UUDPP) for Company XYZ

Document Review Conducted by Rescarcher: Lance J. Dockter of Company XYZ,

Method - Existing in-house underground ility demage prevention practives were ascertained
through the collection and review of company-wide and project-specitic documents (both past
and presenty. These randonmiy setected documents were reviewed with the tolfowing objectives:

Document Number: 1jj N Document Year: [Mpf JO0T

A

Project Manager #: Document Type:

I Did the do
activines! o,
{ Yes ) or  No  (circle one)

ament ke any reterence to the performance of undergronnd wility clearance

20 [ the performunce of underground sidity clearance activities were referenced. did the
document outline speeific activities and procedures w be executed?

oo

Yes orsk ‘\o)(cirm!c one}

3 Wspecitic underground anling Clearance uetivities and procedures were outlined inthe
document. would the activities and provedures be effective in minintzing the risk of
idvertently sirtking an poderground utility fine?

/f'}r
Yes or No (circdeoney A/

4. I the answer was “ves” quesiion number three. Should these activities and procedures be
retained for inclusion in the development of a company -wide UUDIP?

. L 2
Yes  or  No o (circle one) Vig

30 i the arswer was “ves” 10 question aumbers thiee and four. Speaitys those recommended

gotivities and procedures for rereation in Company XYZ7s UUDPP :{f\
IR

The results are summarized in Table 2 of Chaprer 4,



This research hay been approved by the UW.Stous IRB as required by the Code of :
Federal Regulations Title 45 Part 46, :

Date of Review: (2 - {7 OF

Document Review: Development of an Underground Utility Damage
Prevention Plan (LUDPP) for Company XYZ

Document Review Conducted by Researcher: Lance J. Dockter of Company XY7Z

Method: Exispng in-howse uaderground witiy damage provention pravtices were ascertained
through the coliection and review of company-side and project-specific documents (hoth past
and presentt. These randomdy selected docunmonts were reviewed with the following objectives:

Document Year: Aue D00

Document Number;

A}

Project Manager #: WGR Document Typer (e

1o D the docwment make w reference o the periormance of underground utiliy clearance
activities”? e
( Yes Jor  No  (circle onc)
! N A . :
2 M the pertormunee of undergroand sulity clearance achivitios were referenved. did the
docunent outline specific activities and procedures to be exceited?

Yes or (No /\ {cirele onc)

[t specitic underground wtility clearance activities and procedures were outhned in the
document. wonld the activities and procedures be effective in niinimizing the risk of

inadvertentiy striking an underground utility line?

4. Hrhe answer was “ves” question naaiber three, Should these agtivities and procedures be

'

Yes or No  (circle one)

retrined for inclumion m the deselopment o a company-wide LUDPR?

M7
Yes or No o (cirele one)

R

It the unswer was 7yes” o question numbers three and four. Specity those recommended
aetivities and procedures for retention in Company XYZ's UUDPP.
£

M

The results are summarized in Table 2 of Chapter 4.
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f This research has beeu approved by the UW-Stout IRB as requived by the Code of i
g Federal Regalations Title 48 Part 46, ] o o

Date of Review: 2% 17 _0_8

Documecent Review: Deyelopment of an Underground Utility Damage
Prevention Plan (UUDPP) for Company XY7Z.

Document Review Conducted by Researcher: Lanee 1. Dockter of Company XYZ

Method: Exisiing mi-house underground utiting damage prevention practives were ascertained
through the cotlection and review v company-wide and project-specific documents thoth past
and present). These randomby selected documents sere reviewed with the following objectives:

Document Number: (C? ] Document Year: \:]‘:‘/i 2%
. /}
_5__ Document Type: I-j.tm

;

Projeet Manager #: Qf/

o D ihe document make any reference to the performance of anderground wiility clearance
Activities? .

- v ]
(\‘ es ; or  No o (circle one)
A

2o 1t the performance of underground vty clearance activities were referenced. did the
doonment vutine speeific actvities and procedures b he executed”?

‘or No o (eirele ong)

A Ispecific underground viiliy clearance activities and procedures were outlined in the
document. would the activities amd provedures be effective in minimizing the risk of
inadvertently striking an underground utlity lne?

Yes  or [ No ) (circke one)
%
4 Ithe answor was “voy” questicn number three Should these activities and procedures be

retained for inclusion i the development of a companyv-wide UL DPP?
Yes  or No o ({eircle ong) /L,/vl%
S0 M the answer wies “ves” o Question sunmbers three and four. Specify those recommended

activives aud procedures for relention iz Company XYZ's UUDPP,

Cj/ < }1 focs | U4 ["l‘/ CC‘MI;‘ ey (Mo (-;7‘: /f‘fr’t"'f 6}6{

L . N4
A 4!/ (s /“7”, S gre coverel”

The results are sammarized in Table 2 of Chaupter 4.
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This research has been approved by the U W-Stout IRB as required by the Code of
Federal Regulations Title 43 Part 36,

g

Document Review: Development of an Underground Utility Damage
Prevention Plan (LUDPP) for Company XYZ

Document Review Caonducted by Researcher: Lance I Dockter of Company XY 7,

Methiw

hrot

I Esisting whowse underground atlity damage prevention practices were asceriained
gh the collection and review of compamy-wide and prokect-specific documents thoth past

and presenty, These sundomls selected documents swere revivwed with the teliowing objectives:

Document Number: ‘ Document Year: |,
P i Document Type:

1. Did the docunient make any reference to the performunice of underground wility clearance
activities” .

PN . N
<‘lc,~ jor  No o (circle ane)

Project Manager #:

20 i the performance of underground wiiliny clearanoe acthy ites were referenced, did the
dovument outline spacific activintes mnd procedures w he execuied?
R

4 .
Yes  or { No } (circle one)

S

[

It specific underground wtility clearance activities and provedures were outlined 1 the
document. would the actvities and procedures be cffective tn minimizing the risk of
snadvertentiy sieiking an wderground untility line?

Yes or No  (eircle one) Nfi\

hree. Should these activities and procedures be

3. ihe answer was “ves” quesiion nunber
retained {or inclasion in the development oF 3 conpany -wide LUDPPY

Yes  or  No  {circle one} f\},[\

50 11 the answer was “yes” to yuestion tumbers three and four. Spevify those recommended
activities and procedures for retention i Compans XY s DBHDPP.
/

#

o

The results are summarized in Table 2 of Chapter 4.




' This research has been approved by the U'W-Stout 1RB as required by the Code of
! Federal Resulations Title 45 Part 46,

Date of Review:

Document Review: Development of an Underground Utility Damage
Prevention Plan (UUDPP) for Company XYZ

PBocament Review Conducted by Researcher: Larce . Dockter of Company XY Z

Methods Fxisting in-house underground atiliny damage prevention practices were ascertained
througts the collection and review of company-wide and profect-specific documents (both past
and present). These randomiy selected ducuments were reviewed with the following objectives:

Document Number: [ Document Year: (Jc? 2 -C*C}‘c‘}

{ { ; ]
Project Manager #: . Document Type: { iz ! -

1. Did the document make any reference to the performance of underground utility elearance
Yes jor No o (gircle one)

EIGEAT e

2 the performance of underground utility clearance acnvities were referenced, did the
document outline specific mtivities and procedurgs w-ba exceuted?
e A B ¥
e N N
( Yes jor
NS
30 I spectiic underground uuliny clearance activities and provedures were cuthmed in the
document. would the activities and procedures be effcctive in minumizing the risk of
nadvertently stribing an onderground utlity Hne? e,
— L
, / N e Qs
Yes  or { No /(circle one) ,kj A
N -
20 Hthe answer was “ves” queston number three. Shoulkd these activities and procedures be

retained for inclusion in the develnpment of a company-wide ULUDPPY
Yes or  No o (eircde une) )\}é

5. I the answer was "yes” o guestion nisnbers three and tour. Specity those recommended
activities and provedures for retention :n Company XY/ UTDPP.
(O ™Mess Udicoty S h::):.ﬂ"‘?/“/ Lot €0

The results are sumnarized in Table 2 of Chapter 4.
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This research has been approved by the UW-Stout IRB as required by the Code of
Federal Regolations Title 45 Pare 6.

Date of Review: J3 - 17-008

Document Review: Development of an Underground Utility Damage
Prevention Plan (UUDPP) for Company XYZ

Document Review Conducted by Researcher: Lance ). Bockter of Company XYZ

Mathod: Lxisting in-house underground wiliny damage preventon practives were ascertained
through the colkeetion and review of compan ~wide and prorect-spect{ic ducuments ¢both past
and preseat). These randemiy wlected documents were reviewed with the following objectives:

Document Number: 11 Docuwent Year: __"?f't 'f: SO0 \r{

¢ S f"')
Project Manager £ L7[ . Document Type: S

b ihnd the document make any reference o the performance of upderground wiliy clearance
actvities e
P
i SN
Yes ur( No) {cirele one)
20 1P the performance of underground atifity clearance activities were referenced. did the
document oandine specifle sotivities and procedures (o be executed?

Yes  or No  (circle ong) /\} A
3 If speeific underground utiiity clearance activities and procedures were outlined in the

document, wauld the activities and provedures be effective in mimmizing the fisk of
inadvertently sirtking an underground unliny ine?
a
oA

4, 1 the answer was “ves” guestion number three, Showdd these activities and procedures be
retained fr mcluston i the Jevelopment of g company wide BUDPPY

Yex  or No  (circle one)

Yes or  No  {circle one) "qu

A

I the answer was yes” toquestion sunthers three and fone Specily those recommended
aetivities and provedures for retention i Compamy XY/Z's LUDPP.

The results are summarized in Table 2 of Chapter 4.
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! This research has been approved by the UW.Stout IRB as required by the Code of
i Federal Regulations Tirle 48 Part 46, R o

708

Document Review: Development of an Underground Utility Damage
Prevention Plan (UUDPP) for Company XYZ

Date of Review: ¢35 -~

Document Review Conducted by Researcher: Lance J. Dockter of Company XY Z

Method: Fxisting m-house underground utline dumage preyention practices were aswertained
through the collection and review of company-wide and project-speciic documents (both pasi
and presenty. hese randomly sclected documents wore reviewed with the folowing vbjectives:

Document Number: [ { Document Year: _«JL*{\/L_E_CEE—)
pu— {
Project Manager #: - _ Daocument Type: ig‘ . P'

1. Dad the decument make any reterence 1o the performance of underground utility clearance
actities?

Yes \jur No  (circle oney

-ourd utilineg ¢learance activities were referenced, did the

the pertormance of under
document outline speciiic activites and procedures o be executed”

e
Yes  oor / No  {viecle one)
5 e

e

Lok

T specitic underground wility Cegranee actvities and provedires were outlined in e
document. would the activities and procedures be effective in mitimizing the nak of
madvertentiy striking an underground wiling Tne?

Yes  or  No (cirele one) MF\

4. Mihe ansnor was ves” guestion number three, Showld these activities and provedures be
retained tor inclusion i the development of a companv-wide UUHDPPT

N4

S0 I the apswer was "ves” o guestion numbers three and four, Specily those recommended
activities wd procedures tor retention in Company XY Z s HLDPP. F\

Yes or No  {cirele oue)

The results are summarized in Table 2 of Chapter 4,



‘ This research has been approved by the UW-Stout IRB ;;hrt‘-quired by the Code of
i Federal Regulations Title 45 Part 46,

[

Date of Review: (47 / 3 - Cf

Document Review: Development of an Underground Utility Damage
Prevention Plan (UUDPP) for Company XYZ

Document Review Condueted by Researcher: Lance J. Dockter of Company XYZ

Method: Fxisting in-house underground wility damage prevention practives were sseertained
through the collection and review of vompany-wide and proect-spectiic documents (hoth past
and present), These randomly selected documents were reviewed with the following objectives:

Document Number:  / | Document Year: o/ S005
o

Doecument Type: _;ﬁﬁ_}«jf/?

Project Manager #:

[d the document make any reference 1o the periomience of underground utiliny cearance
activitivs” >N

"\\‘es/; or No (circle one)

N

2 Hthe performiance of underground niilin clearnoce activities were reterenced. did the
documen: mniine speaiite activities and procedures o he executed”

Yes  or / No/ (eircle one)
e
50 I speciic underground ntility clearance activities und procedures were outlined in the
document. wouhl the activities and procedures be effective in minimizing the risk of

inadveriently sriking an underground utility line”?

Yes  or No o (eircle one) AJ},ZTZ

4. T the apsver was “ves” guestion number three, Shoukd these uctivities and procedures be
retained tor inclasion in the development of a compamy -aide UUDPP?
: g - o A
Yes  or  Nao o {(circle nne) lf\\; 28
3 e answer was “yes’ Lo question aumbers threw and four, Speciy those recommended

activitios und procedures tor retention in Compamy XYZ's UUDPP, .

x

The results are summarized in Table 2 of Chapter 4,
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This research has been approved by the UW -Stout IRB as required by the Code of

Federal Resulations Title 45 Part 46. :

—

Document Review: Development of an Underground Utility Damage
Prevention Plan (UUDPP) for Company XYZ

Document Review Conducted by Researeher: Lance . Dockter of Company XYZ

Method: Existing in-house underground utility damuye provention practices were ascerfutned
through the collection and review of company -wide and profect-specitic documents (hoth past

and presenti. These randomiy selected docurnents were reviened with the foliowing objectives:

R -
Document T\'umh(’r:(;M jol- Document Yeur:
e

Docwment Type: Z ;‘jp“_ ________ -

1. Did the document make ans reference w the perforniance of underground utility clearance
activities” =N
'y i P
( Yes ) or No  (gircle one)

20 Ik pertormance of gndergeonnd utility clearance activiies were referenced. did the
document outline speeific setivities and procedures o be excouted?
P

Yes or\/\'u I (circle one}

wd

I specific umderground utility clearunce activities amd procederes were outlined m the
docurent, woukl the activiges and provedures be effocrive in minimizing the tisk o
madvertentty striking an underground utlity fine”?

Yes  or  Na o (circle one) MA

40 I the answer was “yes” guestion number three. Should these activities and provedures be
retained for inclusion in the development of o company -wide TUDPP?

. . . P
Yes or  Neo o (circle one) f\j {‘)‘

S, U the answer was “ves” to question numbers three and foor, Speaify those recommended
activites and procedures for retention in Company XNY/Z's LUDPP,

N

The results are summarized in Table 2 of Cliapter 4,



Uhis research has been approved l; the U'W-Stout IRB as required by the Code of |
! Federal Regaiations Title 45 Part 46, i

Date of Review: SS_ZELQE,

Document Review: Development of an Underground Utility Damage
Prevention Plan (LUDPP) for Company XYZ

Document Review Conducted by Researcher: Lance ). Dockier of Compuny XYZ

Methad: Fxisting in-house underground utitits darvage prevention practices were aseertained
through the coilection and review of company -wide and project-specific documents (both past
and presents. These randomly selected documents were res tewed with the following objectives:

B Document Year: . juu\ POC3

e 2
Decument Type: 4 St

Docuament Number:

.
I

3
2

Project Manager #: D

b Did the documens make army reference W the performancy of underground utility clearange

astivities? (‘~
k1 . N
{ Jor  No  {eircle ane)
\

N
20 e performance of underground atility clearance activities were referenced, did the
document outline spectfic activ ey and procedures 1o be exceuted?
T
Yes  or{ No Acirele one)
3 ispecitic underground wtility elegrance sctivities and procedures were outlined in the

document, would the activities and provedures be effective in mitumizing the risk of
madvertenddy sriking an underground utilivy fine”

Yex  or  No  (circle one) 4
NA

4 1 the answer was Tyes” guestion aumber three, Should these activities and provedures be

retained for mnclusion in the development of a company -wide ULDPPY

Yes or No  (circle one} f\f/’[\‘

b

1t the answer was “ves 1o guestion swmbers three and four. Specity those recommiended
activities and procedures for retention in Company XYZ75 TUDEPP,

e

The results are summarized in Table 2 of Chapter 4.
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This research has been apprové&ﬁf the LW-Siout IRB as required by the Code of
Federal Regulations Title 45 Part 45, ]

H

- TR S SRSy
Date of Review: 7 [+ (0

Document Review: Development of an Underground Utility Damage
Prevention Plan (LUDPP) for Company XYZ

Docament Review Conducted by Researcher: Lance J. Dockter of Company XYZ,

Mathod: Existing

wse anderyround ulihily demage prevention practives were ascertaingeg
through the collection and review of company -wide and project-specific dovoments (hoth past
and present). These rundomly selected documents were reviewed with the following objectives:

Document Year: <\—‘¢%f;2£m, UG5

Document Type: z b k

1. Did the document make any reference to the performance of underground utibity clearance
activities? S

3 1 « .
Yes jor No o (circle one)

/

2. Ihe pertormance of underer@und utilin clearance activities were referenced. did the
dovument outling specific activities and procedures o be exeruted”
Yes  or ! {cirele one)
3, I specific underground ity clearance avtoyfties and procedures were outlined in the

document woudd the activities and procedures he effe

madvertontly stribing an underground wilin ne,

tive in nunimizing the risk of

N

Yes  or  No  (vircle one) N [{‘%

4. 1 the answer was “ves” question number three. Should these activities and procedures be
retained for inclusion in the development of @ company-wide ULDPP?

Yes or No (virele ane) ,,\“\

ity

If e answer was “ves” o guestion numbers three and four. Speeify those recomniended
activities and procedures for retention in Company XYZ's CUDPP.

s

The results sire summarized in Table 2 of Chapter 4.



| This research has been approved by the UW-Stout IRB as required by the Code of
| Federal Regulations Fitle 45 Part 46.

o 2o LON
Date of Review: .2~/ /¢

Document Review: Development of an Underground Utility Damage
Prevention Plan (UUDPP) for Company XY?

Document Review Conducted by Researcher: Lance I Dockter of Company XY 7,

Method: Exiasting r-house underground wtility damage prevention practives were ascertained
through the collection and review of company -wide and project-specific documents (both past
and presenty. These randomly selected documents were reviewed with the foilowing obgectives:

Document Number: > Document Year: Mo, 200D ¥

Project Manager # Document Tyvpe: L«/’ . P-m

1o Did the document make any reference 1o the perfonmance of underground atility clearance
actvities” —
‘es

P
Va )ur No  {cirele one)
//

§

o

20 the pertonmance of anderground unlite clearance activines were refereneed. did the
document autline specitic avtivitios and procedures to be executed?
TN
Yes  or ( No  j(circle ong)

S

fa

1 specific underground utility clearance activities and procedures were outlined in the
document, would the acuvities and procedures be effective in minimizing the risk of
inadvertently striking an underground utility line?

A
. \ . f i
Yes  or  No  ({circle ane) (\i 2

4. 1 the answer was “ves” question numnber three, Should these activities and procedures be
retained for inclusion in the developmeny of g compuny~wide UUDPPY

Yes  or  No o (circle one) 1 dA

v

5 M the answer wats v to uestion nunthers three and four, Specify those recommended
activities and procedures tor retertion in Company XYZ7s ULTDPP.

e
/‘\u"t

The results are summarized in Table 2 of Chapter 4,




; This research has bevn approved by the UW-Stout IRB as required by the Code of
| Federal Regulations Tirde 45 Part 46.

Date of Review: .~ '"{’ 2 { z'é)?

Document Review: Development of an Underground Utility Damage
Preveation Plan (UUDPP) for Company XYZ

Document Review Conducted hy Researcher: Lance ). Dockter of Company XYZ

Method: byisting in-house snderground mility damuge prevention practives were aseertained
through the eotlection and review of companyewide and project-specitic documenis (hoth past

and presenty. These randomiy selected documents were reviewed with the tollowing objectives:

Dotument Number; | {b__“ Docoment Year: ’ﬁeb 9(302

. e

Project Manager #; Docament Type:

Scdety Maaua/

f.o Did the document make any reference to the performance of underground ubiity dearance

activities” e
Yes or m(circle one)

N
clearance activities were teferenced. did the

2. if the performance of undergroand ut
document outhine specific activities

Yes or No  (circle one) f\}A

LA

dures were outlined i the

I specific anderground utthity clearance agtivities und pis
document. would the acivities and procedures be cffective m minumizing the risk of
ipadveriently string an underground wudine Hine?

A

Yes  or  No o {circle one)

4. I the answer was "yes” guestion number three. Shoubd these activities and procedures be
retained for inclusion {nthe development of a company ~wide ULDPP?

1A
Yes or No {circle one) i

3. i the answer was “yes” o question numbers three and four. Specify those recommended
activities and procedures tor retention in Company XYZ s UUDPR
A
N

The results ave summarized in Table 2 of Chapter 4.
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Date of Survey: Subject Number:

Survey: Development of an Underground Utility Damage Prevention Plan
(UUDPP) for Company XYZ

Survey Administered by Researcher: Lance J. Deckter of Company XYZ

Method: One-on-one telephane nterview with subject employee. The survey questions
consisted of a combination of cloxed and open ended questiony. Closed ended questions
received “yes” or "ne” regponges. while open ended questions provided free-ferm verbal
responges. A total of eight questions {sonte In multiple parts) were developed for the survey:

I. When managing projects that require intrusive activities {e.g, excavaling, drilling, ele.) or
performing field tasks mvolving intrusive activities, are underground ntility clearance
actvities always conducted prior o imtiafion of infrusive achivities (yesaoy?

2. 1f'the answer was “yes™ o question number one. Do the project-specific documents
(meluding Work Plans, Field Sampling Plang, or Site Safety and Health Plans) require that
undergromd ntility clearance activities be pertonued prior to initiation of intrusive activities
(yesmo)?

3. Hfihe answer was “1uo” to question number one.

a. In those instances where underground utility clearance activities were not performed
prior to condneting intrusive activities. why were underground utility clearance
activities not performed?

b In your opimon, was the decision or reagon for not to perform the undergraund utility
clearance activities justified (yesinoy?

g

Dud the decision not 1o perform the nndergronud ntliy clearance activities place
Company XYZ at an increased risk of striking an underground ntility line {yesno)?
d. Where itrusive activities were performed. what is the frequency in which
underground ntihty clearance activities not performed on Company XY 7, projects?

4. If the answer was “yes” to question number one and “no™ to question number two, What
specific ntihty clearance activities are typically performed on projects requiring intrusive
activities?

Page 1 of 2
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Date of Survey: Subject Number:

50 If the answer wag “yes™ to guestion ruunber one and “yes™ to question number two.

4. What specilic utlity clearmice activities are requived when performmg intrsive
activities for each project?

b Are these activities and procedures clearly ontlined in the project-specific documents
{yesmo)!

o

Is there a checklist or form that documents that the utility clearance activities were
pertormed for a project (vesno)?

d. 1f'the answer was “no™ to question number Sc. Might a checklist or form that
documnents that the wility clearance activities were completed for 1 project be useful
(yesno)?

6. In yonr opinion. are underground utility clearance activities that are being performed at
Company XYZ adequate in minimizing the risk ot stuking an underground utdity line
(yesma)?

1t the answer was "no™ to gnestion number six. What additional ntility clearance activities
wonld you recommend adding to a CUTIPP?

8. Huave you ever managed or worked on a project at Company X Y7, where:
a. Underground ntility lines were unintentionally damaged (yes/no)?

1. Were nnderground utility clearance activities performed prior to the ineident
{yesinoj?

1. Wsoowas the inetdent a result of inadequate sndergronud utility vlearance
procedures (vesno)?

b Had a near miss (vesno)?

1. Were underground utility clearance activities performed prior 1o the incident
" (ves'no)?
L. If z0. was the mncident a result of inadequate underground utility clearance

procedures (ves/ne)?

A copy of the completed survey is included in Appendix C, and the results are summarized
in Table 3 of Chapter 4.

Page 2 of 2
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This research has been approved by the UW-Stout IRB as required by the Code ol
Federal Regulations Title 45 Part 46, '

Date of Survey: _March 30, 2(08 Subject Number: 1

Survey: Development of an Underground LUitility Damage Prevention Plan
(UUDPP) for Company XYZ

Survey Administered by Researcher: Lance J. Dockter of Company XYZ,

Method: One-on-one telephone interview with subject employee. The survey questions
consisled of a combimmtion of closed and open ended questions. Closed endled guestions
recetved “yes” or “no responses, while opest erded questions provided free-form verbal
responses. A total of eight questions (some in multiple parts) were developed for the survey:

1. When managing projects that require intnisive activitias (e.g. excavating, drilling, etc.) or
performung ficld tasks nvolving intrusive activities, are underground ublity clearance
activilies always conducted prior 1o initiation of infrusive activities (yes/no)?

Yes

[

If the answer was “yes™ to question number one. Do the project-specific documents
{including Work Plans. Field Sampling Plans, or Site Safety and Health Plans) require that
underground utility clearanee activities be pertormed prior to inttiation of infrusive activities

{vesno)?
Yes
3. Ifthe answer was “no” to question number one. NA

a. Inthose instances whers underground utility clearance activities ware not performed
prior (o condueting intrusive activities. why were underground utility elearance
activities not performed?

b, In vour optiion, was the decision or reason for not to pertorm the underground utility
clearance activities ustified (vesnao)?

ion not to perforny the underground utility clearance activitics place
Z at an mereased sk of stnking an wndergronnd uhility line (vesmoy?

c. Didthe deci
Company XY

. Wherentrusive activities were performed, what is the frequency in which
underground utility clearance activities not perfonued on Company XYZ projects?
4. 1f the unswer was “yes™ to question number one and “ne™ to question number two. What
speaitic unlity clearunce uctivities are fypically performed on projects requiring intrusive
activities? NA '
5. f'the answer was “yes™ to question nuber one and “ves™ 1o question nuaiber two.
a. What specific utility clearance uctivities are required when performing mtrusive
activities for gach project?
Normally we contact the property owner for a review of utility lines that are on
the property, walk the site to look ftor evidence of underground utilities, and
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This research has been approved by the UW.Stout IRB as required by the Code of
Federal Regulations Title 45 Part 46.

confact a local underground atility alert service to notify them of the up coming
work. We mark the site for the underground utility alert people so they know
where the work is to take place.

b Are these activities and procedures cfewr/y outlined in the project-specific documents
{yesmo)?
Yes

¢. s there a checklist or form that docuwments that the utihty clearanee activities were
performied for ¢ project {yesnoy?
Yes

d. It the answer was “no™ to question number Sc. Might a checklist or form that
docrurnents that the utility elewrance activities were completed for a projeet be useful
{ves110Y) NA

In vour optmon, are underground uttlity clearance activities that are being performed at
Company XYZ adequate in nunimizing the nsk of strikang an underground utility line
{ves/noy?

Yes

If the answer was “no” to question number six. Whatl addinonal utility clearance activities
would yourecommend adding to a UUDPP? NA

Have vou ever managad or worked on a project at Company XYZ where:

a. Underground utility hnes were unintentionally damaged {yvesnoe)?
No

L Were underground utility clearance activities performed prior to the ineident
{yesnoy?

1. Iso, was the incident a result of inadeguate underground utility clearance
procadires (yesmoy?

b. Hada near miss (vesne)?

No

L Were underground wtility clearance activities perfoned prior to the incident
{yesmoj?

i, {t so. was the incident a result of inadequate underground uatility clearance

procedures (yes o7

A copy of the completed survey is included in Appendix C, and the results are summarized
in Table 3 of Chapter 4.
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| This research has been approved by the UW-Stout IRB as required by the Code of |
{_____lf__c__deral Regulations Title 45 Part 46.

Date of Survey: March 27, 2007 Subject Number: 2

Survey: Development of an Underground Utility Damage Prevention Plan
(UUDPP) for Company XYZ

Survey Administered by Researcher: Lance J. Dockter of Company XYZ

Method: One-on-one telephone inferview with subject employee. The survey questions
consisted of a combimtion of closed and open ended questions. Closed ended questgons
received “yes” or "no” responses, while open ended questions provided free-form verbal
responses. A total of eight questions (some in nudtiple parts) were developed for the survey:

1. When managing projects that require intrusive activines (e.g. excavating, dnlling, etc.) or
performing field tasks involving intrusive activities, are underground utility clearance
activilies alwavs conducted prior to initiation of intrusive activities {yesno)?

Yes

2. If the answer was “ves™ to question number ong. Do the project-specific documents
(including Work Plans. Iield Sampling Plans, or Site Satety and Health Plans) require that
underground utility clearance activitics be pertormed prior to initiation of intrusive activities
{vesmo)!

No
3. Ifthe answer was “no” to gnestion pumbet one. NA
a. In those instances where undergronnd utility clearance activities were not performead
prior (o conduching intrnsive activities, why were underground atility clearance
activities 1ot performed?
L. In your opinion. was the decision or reason for not to perform the underground utility
clearance activities justified (yvesmo)?

(o)

Did the decision net to perforni the underground utility clearance activities place
Cormpany XY Z at an inereased risk of stiking an underground utility line (yesne)?
d. Where intrusive activitios were performed, what is the frequencey in which
udergronnd utility clearance activities not performed on Company XYZ projects?

4. 1f the answer was “yes™ to question munber one and “ne™ to question number two. What
speaific utility clearance activities are tvpically performed on projects requinng intrusive
activities'

Does not believe i is uniformly true that work plans specifically call for utility clearances.
Generally we rely on the good judgment of the field team leader to institute this “industry
standard” practice. This will generally entail a phone call to “Miss Utility” or similar
organization for mark-out of utilities.
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This research has been approved by the UW.Stout IRB as required by the Code of !
Federal Regulations Title 45 Part 46. ‘

Date of Survey: March 27, 2007 Subject Number: 2

If the answer was “ves™ (o question number one and “ves™ to question nuntber two. NA

wh

a. What specific unlity clearance activities are required when performing intrusive
activities for each project?

b, Are these uctivilies and procedures clearfy outhined in the project-specific docurents
fyesmoi?

¢, Is there a checklist or form that docmnents that the utility clearance activities were
performed for a project (yesno)?

d. 1t the answer was “no™ to question munber S¢. Might a checklist or form that
docurments that the utility clearance activities were completed for a project be useful
{ves/'no)?

6. Inyour epinien, are undergrownd utility clearance activities that are being performed at
Company XYZ adequate in nuninizing the sk of striking an undergronnd utility line
{vesnoi?

Yes
7o M the answer was “ne’ to question number six. What additional utility clearance activities
would you recommend adding to a UUGDPP?
NA
8. Have vou ever managed or worked on g project af Company NYZ. where:
a. Underground utility lines were unintentionally damaged {(yesno)?
No
1. Were underground atility clearance activities performed prior to the incident
{yesnei?
1. 1t so; was the incident a result of inadequiate nnderground utility clearance
procedures (yesnoy?

b, Had g mear nuss (vesno)?

No

L. Were underground wtility clearance activities performed prior to the incident
tyesmoy?

. I so, was the incident a result ot inadequate underground utility clearance

procedures {yesno)?

A copy of the completed survey is included in Appendix C, and the results are summarized
in Table 3 of Chapter 4.
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| This research has been approved by the UW-Stout IRB as required by the Code of
| Federal Regulations Title 45 Part 46.

Date of Survey: April 4, 2008 Subject Number: 3

Survey: Development of an Underground Utility Damage Prevention Plan
(UUDPP) for Company XYZ

Survey Administered by Researcher: Lance J. Dockter of Company XYZ

Method: One-on-one telephone interview with sabject employee. The survey questions

consisted of a combimtion of closed and open ended questions. Closed ended questions

received “yes” or no” responses. while open ended questions provided free-form verbal
asponses. A total of eight questions {some in nultiple partst were developed for the survey:

1. When managing projects that require intrusive activities (e.g. excavating, drilling, ete.) or
performing ficld fasks involving iitrusive activities, ure underground utility clearance
activifies always conducted prior to inutintion of intrusive activities {yes/noy?

Yes

[

If the answer was “yes™ to question number one. Do the project-specific documents
{including Work Plans, Field Sampling Plans. or Site Satety and IHealth Plans) require that
underground utility clearance activities be performed prior to inthation of intrusive activities
(yesoy?

Yes

3. Ithe answer was “no” to question mumber one. NA

a. In those instancas where inderground utility clearance activities were not performed
prior to conducting intrusive uctivities, why were underground utility clearance
activities ot pertonned?

b, In your opinion, wus the deciston or reason for not te perform the underground utility
clearance activities Justified (vesino)?
¢. Did the decision not to perform the undergrouncd utility ¢learance activities place
Company XY 7, a1 an inercused 1isk of stiiking an underground utility line (vesno)?
d. Where unrusive activities were performed, what is the frequency in which
underground utility clearance activities nol performed on Company XYZ projects?
4. If the answer was “yes™ to question number one and “no™ to question rumber two, What
specific ntility clearance activities are trpically performed on projects requiring intrusive
activities? NA
5. I the answer was “ves™ (o question muriber one and yes™ to question number two.
a. What spectfic nhility clearance activities are requited when performing intrusive
activities for cach projeet?
Contacting the local Miss Utility is required by Federal law. If working on a
military installation there is typically an intrusive action permit process in place
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| T his vescarch has been approved by the UW-Stout IRB as required by the Code of

{Dig Permit). 1his typically includes contacting Misy L Glity as well as each
“shop” on the installatien (electrical, plumbing, ete.)

Avariy cotlined o specitic docnmients

s aved procadues

Bdse U

ASSSEUE
Yes
< ity

pevtormicd for g proswes

< clicehint o form that doctenients that the el clearanes sctivitios sere

No (Unless the installation has & permitting process)
st rinibor e Azl e chocklist o torm thit

catale s s tiviios woare vornpleted i a projeet be pseful

o Hthe arswsr was o7

devcnnents thal e

Vs e’

No. When contacting Mis U Glity there are forms that must be completed {over
the phone or on line}. Once Misy 1 tility has the infornition the various utitity
companies are conlacted. Responses from the yvarious utilities are consolidated
and are faxed or emailed (o the requestor (Company XYZ) for their records,
Because checking with Miss Utility is a Federal law, the use of o form in a work
plan document weuld be redundant.

vcJeansnes sotivitios that e bang patormed at

Vol opiticdl. are wkkergtoand at
Cesnpany N adeguete o mummisng the nskoof <trthang an w
voses?

sraround ity line

Doesn’t helieve that the required contacting of Vs Utility i< occurring oo all intrusive
utilitics undertaken by Company XY7. Fven on projects where Miss Utility hasy been
contiieted and the site has been marked or cleared, personnel nury mistakenly believe
that the markings are accurate and proceed with intrusive activities by mechanical
means. Additional requirements such as a requirement to use a soft dig process should
he employ ed,

8o Haveven e managed of wotked eia projad at Company XY Z whers

a0 Unidorgronnd agiiiny nes wore wardertonadt danwged cvos now?

No

1o Were underground anity clearines sctvites perfomicd piior to the ineident
fves o
o secwas the incsdent a resal of madequustc underpronnd uiiy clearancs

progadt

AN AN

eSS gy
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This research has been approved by the UW-Stout IRB as required by the Code of |

Federal Regulations Title 45 Part 46. 1

1. Were underground unlity clearonice activities performed prior to the incident
{ves/noy?

il. If so. was the mcident a result of inadequatle underground utility clearance

procedures (yesno)?

A copy of the completed survey is included in Appendix C, and the resulfs are sumnarized
in Table 3 of Chapter 4.
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This research has been approved by the UW-Stout IRB as required by the Code of
Federal Regulations Title 45 Part 46.

Date of Survey: March 27, 2007 Subject Number: 4

Survey:

Development of an Underground Utility Damage Prevention Plan

(CUDPP) for Company XYZ

Survey Administered by Researcher: Lance J. Dockter of Company XYZ,

Method: One-on-one telephone interview with subject emplovee. The survey questions

consisted of a corabination of ¢losed and open ended questions, Closed ended questons
received “yes” or o’ responses. while opert ended questions provided free-form verbal

I23PONSes

. A total of eight questions (some in nultiple parts) were developed for the survey:

I, When managing projects that require intrusive activities (e.g. excavating. drilling, efe.) or
performing feld tasks nvolving mitrusive activities, ure underground utility clearance
aclivities always conducted prior to inttiation of intrusive activities (yesino)?

Yes

20 Ifihe answer was “yes™ to question number ong. Do the project-specific documents
(meluding Work Plans, Field Sampling Plans, or Site Satety and Health Plans) require that
underground utility clearance activitics be pertormed prior to inifiation of intrusive activities
{vesmo)?

Yes

o

a.

d.

4. Ifthe

If the answer was ~no™ to question munber one. NA

In those instances where underground utility clearance activities were not performed
prior o conducting intrusive netivities, why were undergrouud utility clearance
activities not periormied?

In your opinion, was the decision or reason for not to perform the underground utility

clearance activitics Justified (yes/o)?

Did the deaision not to pertform the underground ntility clearance activities place
Company XY Z at anmnercased risk of striiking an underground ntility Line {yvesnoy?
Where intrusive activities were perfortied, what is the frequency in which
underground wtility clearance activities not perfonmed on Company XYZ projects?

Answer was “ves” to question nunber one and “ne’ Lo question number two. What

specific ntility clearance activities are typically performed on projeets requuring intrusive
activities? NA

N

d.

If the answer was “ves™ to question number one and “yes™ to question number two.

What specific ntility clearance activities are required when perfornuing intrusive
activities for each project?

Most States have a one-call systemn which is noefified of the pending work and its
location. The call and response are documented.

Page 1 of 2
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‘Fhis research has been approved by the UW-Stout IRB as required by the Code of |

Kederal Regulations Title 45 Part 46.

Date of Survey: March 27, 2007 Subject Number: 4
b Are these activities and procedures cfeardy outlined in the project-specific documents
{yes/noj?
No

¢. s there a checklist or form that documents that the ntidity clearance activities were
performed for a project (yesine)?

No

d. If the answer was "no™ to question number Sc. Might a checklist or form that
docnments that the utility clearance activities were cornpleted for a project be usetul
tyesmo)!

Yes

o, Inyour opinton, are indereround utility clearance activities that are being performed at
Company XYZ adequate in mimmizing the sk of striking an underground utility hne
{yes'noi?

No

I the answer wars 110" 10 question mumber six. What additional otility clearance activities
would you recormmenc adding to a LUDPP?

Besides relying on utility company markings a separate check of the area should be
performed. To determine if there might be forgetten or undocunmented lines present.

8. Have you ever managed or worked on a project at Company XYZ where:
w. Underground utlity bnes were unintenttonally damaged (vesmoy?
No

L Were underground nfility clearance activities performed prior to the wcident
(yesno)?!

i, [fso, was the incident a vesult of tnadequate underground utility clearance
procedures (yesmo)?

b. Had a near miss (yesmno)?

No

1. Were underground utility clearance activities performed prior (o the incident
{vesno)?

i, [ so, was the inerdent a result of inadequeaate underground utility clearance

procedures (yesmo)?

A copy of the completed survey is included in Appendix C, and the results are summarized
in Table 3 of Chapter 4.
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"Fhis research has heen approved by the UW.-Stout IRB as required by the Code of
Federal Regulations Title 45 Part 46.

Date of Survey: _April 6, 2008 Subject Number: ___ 3

Survey: Development of an Underground Utility Damage Prevention Plan
(UUDPP) for Company XYZ

Survey Administered by Researcher: Lance J. Dockter of Company XYZ

Mathod: One-on-one telephone interview with subject employes. The survey questions
consisted of a corbination of closed and open ended guestions. Closed ended questions
received “yes” or "no” responses. while open ended questions provided free-form verbal
responses. A total of eight questions {some in nuitiple parts) were developed for the survey:

1. When managing projects that require infrusive activities (e.g. excavating, dnlling, etc.) or
pertormming field tasks involving imtrusive uctivitics, ure undergronnd utihty clearance
activifies always conducted prior to initiation of Intrusive activines (yesmno)y?

Yes

2. T the answer was “yes™ to question mimber one. Do the project-specific documents
(including Work Plans, Field Sampling Plans, or Site Safety and Health Plans) require that
underground ntility clearance activities be pertormed prior to initiation of intrusive activities
(vesno)?
Yes

A [Fthe answer was “no™ to question number one. NA

a. Inthose mstances where underground utility clearanee activities were not performad
prior to conducting intrusive activities. why were inderground utility clearance
activities wot parformed?

b, Tnvour opiion. was the decision of reason for not to perform the underground utility
clearance activities justified (ves/no)?

¢. Did the decision not 10 perfonn the undergronnd utility clearance activities place
Company XY Z at an mereased visk of striking an anderground utihty line (yesmo)?

d. Where tnrusive setivities were perfortued, what s 1he fregnency in which
underground wility ¢learance activities not perfomed on Company XYZ projects?

4. If the answer was “yes™ to question number one and “no’ to question number two, What
specific utility clearance activities are typieally performed on projects requiring intrusive
activifies? NA

S I the answer was “yes™ to question ambar one and “ves™ to question munber two.

a. What specific atility clearance activities are required when performing intnisive
activilies for euch project?

Required to utilize the “Call Before You Dig” system. Private utility locating
service may also be required.
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This research has been approved by the UW-Stout IRB as required by the Code of
Federal Reguolations Title 45 Part 46.

b Are these activities and procedines ¢learfy outlined in the project-specific documents
{vesnoi? ’

Yes

¢. Is there a checklist or form that documents that the utlity clearance activities were
performed for a projsct (yesimnoy!

Yes

d. I the wiswer was no™ Lo question nuniber Se. AMight a checklist or form that
documents that the utility clearance activities were completed for a project be usetul
{vesno)? NA

6. In your opinion, are underground utility elearance achivities that are baing performed at
Company XYZ adequate in minimizing the risk of striking an underground utility tine
{yes/no)?

Yes

If the answer was “no” to question number six. What additional utility clearance activities
would youreconunend adding to a UUUDPP? NA

8. Have you ever managed or worked ona project at Corapany XY Z where:
a. Underground utility lines were unintentionally damaged {yesno)?
No

1 Were inderground utility clearance activities parfornred prior to the incident
(yesno)?

i so0 was the incident a result of inadequate underground utility clearance
procedures (yesno)?

k. Had a near nuss (yesmo)?

No

1, Were underground utility clearance activities performed prior to the incident
(yesno)?

1. If so. was (he ncident a result of inadequate underground utility clearance

procedures { yesno)?

A copy of the completed survey is included in Appendix C, and the results are summmarized
in Table 3 of Chapter 4.
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This research has been approved by the UW-Stout IRB as required by the Code of
Federal Regulations Title 45 Part 46.

Date of Survey: March 26, 2107 Subject Number: 6

Survey: Development of an Underground Utility Damage Prevention Plan
(UUDPP) for Company XYZ

Survey Administered by Rescarcher: Lance J. Dockter of Company XYZ,

Method: One-an-one telephone interview with subject employee. The survey questions
consisted of a combimmtion of elosed and open ended questions. Closed ended questions
received “yes” or o™ responses, while open ended questions provided free-form verbal
respoises. A total of eight questions {some in nultiple partst ware developed for the survey:

1.

When managing projects that require infrusive activities (e.g. gxcavating. drilling, ete.j or

performing field tasks involving intrusive activities. are nndergronnd utilify clearance
activities alwayvs conducted priov to itiation of intrusive activiies (yesno)?
Yes
If the answeer was “ves™ to question number one. Do the project-specific documents
(incinding Work Plans. Field Ssipling Plans. or Site Sufety und Health Plans) require that
indergronnd utility clearance activities be performed prior to initiation of intrusive activities
(vesno)?
Yes. In general.
1f the answer was 1107 o question number one. NA
a. In those instances where nmnderground 1fility clearance activities were not performed
priat to conducting intrusive activities, why were underground utility clearance
activities not pertormed?
b, In your opinion, was the decision or reason for 1ot to perform the underground utility
clearance activities justified (yesno)?
¢. Did the dectsion not to perform the undergronnd wtility clearance activities place
Company XYZ at an inereased risk of striking an inderground wtility line {yes‘noy?
o Where intrusive activities were performed, what is the frequency in which
underground ntility clearanee activities not pertornred on Company XYZ projects?
H the answer was “ves™ to question ruanber one and “no” o question muanber two, Whit
specitic utility clearunce activities are typically performed on projects requiring intrusive
activities?

NA

I the answer was “yes™ to question wnmber one and “ves™ (o question mumber two.

a. What specific utility clemunce activities are required when performning intrusive
activities for euch project?

Lverything — electrical, cable, gas, phone, etc. When working on a federal facility, it
needs to be signed off by public works.
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| This research has been approved by the UW-Stout IRB as requir;'d by the Code of
“ederal Regulations Title 45 Part 46.

Date of Survey: March 26, 2007 Subject Number: 6

b, Are these activities and procedires cleariv outlined in the project-specific documents
fvesno)?

Not necessarily. Usually it states utility clearance will be had and then it is the

responsibility ol whomever to take the necessary steps.

¢. Isthere a checklist or form that doenments that the utility clearance activities were
performed for i project fyesnoy?

Believes so— it’s usually required for a federal facility to sign off on digging

(Excavation Permit) and kept at the site in case anybody asks

d. It the answar was "no™ to question pumber Sc¢. Might a chacklist or form that
documents that the utility clearance uetivities were completed for a project be useful
(yes'no)? NA

6. In your opinion, are underground unlity clearance activities that are being performed at
Company XYZ adequate in minimizing the risk of striking an underground utility line
{vesnoy?

Yes
If the answer was 00 10 question number six. What additonal utility clearance activities
would you reconunend adding to a CUDPP?
NA
8. Have you ever managed or worked on a project at Company XYZ where:

a. Underground unliry lines were unmntentionally danaged {yesmo)?

No

1. Were underground ntility clearance activities performed prior to the incident
{yesnoi?

il Ifso, was the incident a result of inadequate underground ntility clearance
procedures (yesmo)?

b, Had a near miss (yesino)?

No
1. Were underground utility clearance activities performed prior to the incident
(yesmno)?
1. If so. was the incdent a result of inadequate indergrownd utility clearance

procedures (vesno))

A copy of the completed survey is included in Appendix C, and the results are summarized
in Table 3 of Chapter 4.
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This research has been approved by the U'W.Stout IRB as required by the Code of
Federal Regulations Title 45 Part 46.

Date of Survey: April 2, 2008 Subject Number: 7

Survey: Development of an Underground Utility Damage Prevention Plan
(CUDPP) for Company XYZ

Survey Administered by Researcher: Lance J. Dockter of Company NYZ

Method: One-on-one telephone inferview with subject emiployee. The survey questions
conststed ot a combinution of closed and open ended questions. Closed ended questions
received “yes” or o™ responses, while open ended questions provided free-form verbal
responses. A total of eight questions (some in multiple partsy were developed for the survey:

o]

When managing projects that reqire infmsive activities (e.g. excavating, drilling, etc.) or
pertorming field tasks involving mtrusive schivities, ure widerground utihty clearance
activities always conducted pnor to inttiation of Intrusive activities (yesno)?
Yes
It the answer was “yes™ to question number ore. Do the project-specific documents
{including Wark Plans, lield Sampling Plans, or Site Satety and Health Plans) require that
wnderground niility clearance activities be pertormed prior to inthation of intrusive achviges
{vesmo)?
Yes
If the answer was "no”™ to question nober on2. NA
A o those instances vhere underground utility clearance activities were not performead
prior 1o conducting mtrusive uctivities, why were underground utility clearance
activities noi performied?
b, In vour opinion, was the decision or reason for not Lo perform the underground utility
clearance achivities justified (vesmo)?
¢, Did the deasionnot to perform the underground utility clearance activities place
Company XY 7 at an mereased misk of stnking an undergronnd wility line (yes/no)?
do Where intrusive aetivities were performed, what is the frequency in which
underground ntility clearance activities not perfonned on Company XYZ projects?

H the answeer was “vea™ to question mumber one and “no™ to question number two, What

spectfic unhity clearance activities are typically performed on projects requiring intrusive

activities? NA

If the avswer was “ves™ to question numbrer one and “ves™ to question nnmber two.

a. What specific utility clearance activities are required when performing intrusive

activities for esch project?
Must notify local ufilities companies and have them come out and mark the
utilities before any infrusive activities.
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Federal Regulations Title 45 Part 6. 3

b, Are these activitics and procedres cleardy outlined in the project-specific dociunents
{ves/noy?
Yes

¢. Is there a checkhist or form that documents that the utility clearance activities were
petformed for a project (vesmoy)
Ne

d 1 the answer was “ne™ to question number S¢. Might a checklist or form that
documents that the utility eleatance activities were completed for a project be useful
{yesino)?

Yes

6. Inyour opimon, are underground wtility clearance activities that are being performed at
Commpany XYZ adequate inminirizing the sk of striking an underground utility line

{ves/ 1oy
Yes

It the answer was “no™ to question number six, What additional utility clearance activities
would yourecommend adding to a UUDPP? NA

8. Have veu ever managed ot worked orta project at Company XY7Z, wlhere;
a. Underground utility Hnes were unintenfionally damaged (yesinoy?
No

1. Were underground utility clearance activities performed prior to the incident
(yesmo)?

1 (Fso, was the neident a result of inadequate underground wiility clearance
procedures (yesnoy!

b. Hada near miss (yvesno)?

No

1. Were underground unlitv elearance activities performed prior to the incident
tyesno)?

1. 1F s, was the ineident a result of inadequate naderground utility clearance

procadures {yvesmo)?

A copy of the completed survey is included in Appendix C, and the results are summarized
in Table 3 of Chapter 4.
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This research has been approved by the UW-Stout IRB as required by the Code of 3
Federal Regulations Title 45 Part 46.

Date of Survey: _April 7, 2008 Subject Number: 8

urvey: Development of an Underground Utility Damage Prevention Plan

(UUDPP) for Company XYZ

Survey Administered by Researcher: Lance J. Dockter of Company XYZ

Method: One-on-one telephone inferview with subject emplovee. The survey questions
consisted of a combinution of closed and open ended questions. Closed ended guestions
received “yes” or "no” responses. while open ended questions provided free-form verbal
responses. A total of eight questions (some in nultiple parts) were developed for the survey:

[}

)

When managing projects that require intmisive activities (e.g. excavating, drilling, etc.) or
performing field tasks involving infrusive activitics, are underground utility clearance
activities always conducted prior to initiation of intrusive activities (yesmoe)?

Yes

If the answer was “yes™ to question number one. Do the project-specific documents
{including Waork Plans, Ifield Sampling Plans, or Site Satety and Health Plans) require that
underground utility clearance activities be performed prior to intiation of infrusive activities
(ves'noy?

Yes

I the answer was “10” (0 question number one. NA

4. Inthose instances where inderground utility clearance activities weare not performed
prior to condacting intrusive activitics, why were underground wility clearance
activities not performed?

b, I your epuniort, was the decisiort or reason for not to perform the underground utility
clearance activities instified (yesao)?

¢ Did the dectsien net te perform the undergronnd utility clearance activities place
Company NYZ, at an tmercased sk of striking an anderground utility line (vesnoy?

do Where mtrusive activities were performed, what is the freqnency in which
undergroond utility clearance activities not performed on Company XYZ projects?

If the aswer was “yes™ to question niunber ong and “no”™ (o question number two. Wlhat
specific utility clearance activities are typicully performed on projects requiring intrusive
activities? NA

If the answer was “yes™ to question number one and “ves™ to question murber two.

a. What specific ntility clearanee activities are required when performing intrusive
activitics for cach project?

Contact Miss Utility (State One Call) and sometimes hire a private utility
locator.
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This research has been approved by the UW-Stout IRB as required by the Code of
FFederal Regulations Title 45 Pagt 46.

Are these activilies and procedures clearly outlined inthe project-specifie documents

Yes

Is there a checklist or form that documents that the utility clearance activities were
performed for a project (vesmoed?

Yes

If the amswer was “no™ to question number S¢. Might a checklist or form that

docvments that the utility elearance activitizs were cotnpleted for a project be useful
{vesno)? NA

6. Inyour opinion, are underground utility clearance activities that are baing performed at
Company XYZ, adequate in mininnzing the sk of striking an underground utility line
{vesitoy?

Yes

If the answer was “no™ to question number six. What additional utility clearance activities

would you recornmend adding to a UUDPP? NA

8. Have you evet munaged or worked ona project at Cormpany XY 7, where:

d.

Iy,

Underground utility lines were umntentionally damaged {yvesno)?
No

1. Waere underground utility clearance activities performed prior to the incident
{vesno)?

i 1 so0 was the incident a result of inadequate underground atility clearance
procedures { ves 1no)?

Had a near miss (yesmo)?

Ne

1. Were underground utility clearance activities performed prior to the incident
{yesmoy?

1. If so. was the incident a result of inadequate underground utility clearance

proceduges {yesmo)?

A copy of the completed survey is included in Appendix C, and the results are summarized
in Table 3 of Chapter 4,



118

‘This research has been approved by the UW-Stout 1RB as required by the Cede of
Federal Regulations Titie 45 Part 46.

Date of Survey: March 27, 2007 Subject Number: 9

Survey: Development of an Underground Utility Damage Prevention Plan
(UUDPP) for Company XYZ

Survey Administered by Researcher: Lance J. Dockter of Company XYZ,

Method: One-on-one telephone interview with subject employee. The survey questions

coristed ol a combination of closed and open ended questions. Closed ended questons

received TyesT or no” responses, while open ended questions provided free-form verbul

responses. A total of eight questions {some in multiple partsy were developed for the survey:

1. When managing projects that require intrusive activities {e.g. excavating. drilling, etc.) or
performing field tasks mvolving intrusive activities, are underground utility clearance
activities always conducted pnor to imtiation of intrusive activities (yesq)?
Yes

2. If the answer wus “yes™ to question mumber one. Do the project-spectiic doctments
(including Work Plans, Field Sampling Plans. or Site Safety and Health Plans) require that
nnderground ntility clearance activities be parformed prior to inifiation of intrusive activities
{vesnol?

Yes.

(]

If the answer was o™ 1o question number ong. NA

a. In those instances where underground ntility clearance activities were not performed
prior fo conducting mtusive activities, why were underground utility clearance
activities not performad?

b, In yvour optinon, was the decision or reason for not to perform the underground utility
clearance activities justified (ves/noy?

¢. Did the deaision not to perform the underground utility clearance activities placa
Company XY Z at an increased risk of stnking an underground utility line (yes/no)?

d. Where intrusive aetivities were performed, what is the frequency in which
unclergronnd wtihty clearunce activities not perforrued on Cornpany XYZ, projects?

40 Mthe answer was “ves™ o question munber one and “no” {o question number two. What
specific ntility clearance activities are typieally performed on projects requuiging intrusive
activities?

NA
5.0 I the answer waus “yes™ to question muiber one and “yes™ 1o question munber two.

a. What specific utility clearance activities are required when performiing intrusive
activities for each progect?

Contact utility comp:nies, review drawings, use of detection equipment.

Page 1 of 2
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This research has been approved by the UW.Stout 1RB as required by the Code of
Federal Regulations Title 45 Part 46.

Date of Survey: March 27, 2007 Subject Number: 9

b, Are these activities und procedures clearfv outlined in the project-specific documents

fvesney?

Yes

¢. s there a checklist or form thut documents that the utility clearance activities were
performied [or u project {yes/no?

Yes— client location has a checklist or form (Excavation permit).

d. I the answer was "no™ to question nuwnber Se. Might a checklist or form that
documents that the utility clearance activities were completed for a project be usetul
{yesno)? NA

o. Inyour opimon, are underground wtility clearance activities that are being performed at
Company NYZ adequate i nanimizing the risk of striking it underground ntility line
{yes'noy!

Yes

[ the answer was “T10™ to question munber six. What additional. utility clearance activities
would you recoinmend adiding 10 a CUDPP?

NA
8. Huve vou ever managad or worked on ¢ projeet ut Company XYZ where:
a. Underground utility lines were unintentionally damaged {yes'ne)?
No

1. Were underground ufility clearance activities pecformed prior to the incident
tvesnoy!

1. Ifso. was the incident a result of madequate underground utility clearancs
procedures (yasno)?

b, 1ad a near miss (yesmo)?

No

1. Were uriderground utility clearance activities performed prior to the incident
(yesmoi?

. If so. was the ineident a result of inudequate underground wtility clearance

procedures (yesno)?

A copy of the completed survey is included in Appendix C. and the results are summarized
in Tahle 3 of Chapter 4.
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Appendix E: Intrusive Activities Commonly Performed by Company XYZ
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Appendix F: Best Practices for Inclusion in company XYZ’s UUDPP
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Appendix G: Underground Utility Clearance Form/Checklist
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Underground Utility Clearance Form/Checklist

PROJECT NAME:

PROJECT #:

PROJECT LOCATION:
DESCRIPTION OF PLANNED ACTIVITY:

PROPOSED START DATE: N
ESTIMATED COMPLETION DATE:

1. [ REVIEWED PLANNING DOCUMENTS (e.g. excavation and/or boring details, locations, etc.)
Did the plénning documents and drawings should include the actual locations of all existing,

abandoned, and out-of-service utilities? [ ] Yes [] No (Check One)

DESCRIPTION OF PLANNED ACTIVITY:

PROPOSED START DATE:
ESTIMATED COMPLETION DATE:

2. [ REVIEWED ALL AVAILABLE DRAWINGS AND RECORDS FOR LOCATIONS OF ALL EXISTING,
ABANDONED, AND OUT-OF-SERVICE UTILIITIES

Name, Type, and Date of Documents and Drawings Obtained/Reviewed (retain copies for the project file):

3. [ PROPOSED EXCAVATION AREA OR BORING LOCATIONS MARKED (“white lining”) (should be
performed when the proposed locations/areas for borings, excavations, or other intrusive activities cannot be

clearly and adequately identified during the One Call Notification).

4. [] ONE-CALL NOTIFICATION (dial “811” - the caller is connected to the nearest local One Call Center, a
list of State One Call Centers is also attached)
DATE AND TIME OF CALL: N
REFERENCE TICKET NUMBER:
DATE REFERENCE TICKET NUMBER EXPIRES:
Update of Reference Ticket Number Anticipated? [ | Yes [ ] No (Check One)

LIST OF UTILITY OWNER/OPERATORS TO BE NOTIFIED:
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Name of Owner/Operator Date/Time of Response  Ultilities Clear  Utilities Marked

. O O
. [ [
. | [ O
. t O
. [ [

Note: Required to notify the One Call Center at least two_to 10 working days (depending on the state)
prior to beginning intrusive activities.

DATE(S) UTILITIES MARKED:

5. [ ] LIST OF NON-MEMBER UTILITIES:

Name of Owner/Operator Date/Time Contacted Utilities Clear  Utilities Marked
. _ ] O
. - O ]
. , [ [
. . O []
. O [

Note: Privately-owned utilities (and some public utilities) are not typically located under the One Call
Notification. The contractor needs to contact these Non-Member Utilities.

DATE(S) UTILITIES MARKED:

6. []PRIVATE UTILITY LOCATOR

Contact Information for Private Utility Locator;

DATE(S) UTILITIES MARKED:

Note: Private utilities located beyond the utility meter (e.g. electric lines for parking lot lights, lawn
sprinkler piping, communication lines for satellite dishes, and in service lines from propane tank) are
not marked under the One Call Notification. For this reason, when working on private property it is
often necessary to hire a private utility locator.

7. [JPRE-EXCAVATION MEETING (an on-site pre-excavation meeting between the contractor, the utility
owners/operators, and locators (where applicable) is recommended on large projects or that are located near

critical or high priority facilities).

8. [ISITE INVESTIGATION ACTIVITIES
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A walk around of the site to identify aboveground indicators of underground utilities (e.g. permanent signs or
markers, manhole covers, valve boxes, vent pipes. pad mounted devices, riser poles, power and communication
pedestals, valve covers) should be performed.

Date/Time of Walk Around:

Were there any indicators of underground utilities that were not marked? [] Yes [] No (Check One}
If yes, specifv:

Follow-Up Action (e.g. contacted Utility Owner/Operator, re-notified One Call Center):

9. [JUTILITIES IDENTIFIED ON-SITE:

(] NONE [JELECTRIC [] GAS []WATER [] TELEPHONE []CATV []SEWER
[ ] OTHER

10. [] DOCUMENTATION OF MARKINGS (use of pictures. videos, or sketches)

1{. [ ]LEVEL OF RISK: (Based upon incurring substantial loss of, or causing damage to, life, health. property, the
environment, or essential public services.)

Specify Safety/Tolerance Zone for Project: Inches

(] SEVERE: Intrusive Activity required within the Safety/Tolerance Zone of a MARKED
utility.

[L] MODERATE: Intrusive Activity required outside the Safety/Tolerance Zone of a
MARKED utility.

[ ] MINIMAL: Intrusive Activity required in an area with NO wtilities.

Note: A safety/tolerance zone indicates the distance (usually 18 to 30 inches) on either
side of the marking in which the contractor must assume the presence of a utility line
{refer to the State One Call Center Statutes for the specified distance).

12, []EXISTING FACILITIES IN VICINITY:

[ ] NON-CRITICAL
] CRITICAL

[ HIGH-PRIORITY
[JOTHER

Note: High Priority or Critical Facilities may include: high-pressure gas, high voltage electric, fiber
optic communication, and major pipe or water lines.

14. [] ENGINEERING CONTROLS REQUIRED:

[ ] NONE

[ ] HAND EXCAVATE OR “SOFT DIG" TO LOCATE UTILITY
[ 1 EXCAVATE WITH DUE CARE

[ EXPOSED UTILITY PROTECTION
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[]OTHER

Specify/Document Action(s):

15. [] ADMINISTRATIVE CONTROLS REQUIRED:

[] NONE
[] Notification of Utility Owner/Operator Representative REQUIRED
[] Utility Owner/Operator Representative REQUIRED on site during excavation.

16. [ JEMERGENCY CONTACT INFORMATION
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National One Call Directory

Directory by State

- ALABAMA
Alabama Omne Call {800) 292-8525

 ALASKA
Locate Call Center of Alaska, Tnc. (800} 478-3121

* ARIZONA
Arizona Blue Stake. Inc. (800) 782-5348

* ARKANSAS
Arkansas One Call System, Inc. (800) 482-8998

* CALIFORNIA
Underground Service Alert North (800) 227-2600
Underground Service Alert South (800) 227-2600 or (800) 422-4133

+ COLORADO
Utility Notification Center of Colorado (800) 922-1987 or (800) 833-9417

« CONNECTICUT
Call Before You Dig (800) 9224455

* DELAWARE
Miss Utitity of Delmarva (800) 282-8555

« FLORIDA
Sunshine State One Call of Florida, Inc. (800) 432-4770

* GEORGIA
Utilities Protection Center, Inc. (800)282-7411

* HAWALII
Underground Service Alert North (800) 227-2600

- IDAHO

Dig Line (800) 342-1585 or (208) 342-1585

Palouse Empire Underground Coordinating Counci) (800) §22-1974
Pass Word {30() 428-4550

Utilities Underground Location Center (800) 424-3355

One Call Concepts - Idaho (800) 626-4950 or (800) 822-1974
Shoshone County One Call (800) 398-3285

* ILLINOIS
Julie, Inc. (800) 892-0123
Chicago: Digger (312) 744-7000
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= INDIANA
Indiana Underground Plant Protection Service, Inc. (§00) 382-5544

*» JOWA
lowa Underground Plant Location Service. [nc. (800) 292-8989

+ KANSAS
Kansas One Call Center (800) DIG-SAFE

« KENTUCKY
Kentucky Underground Protection, Inc. (800) 752-6007

* LOUISIANA
Louisiana One Call System, Inc. (800) 272-3020

« MAINE
Dig Safe System. Inc. (888) 344-7233

+ MARYLAND
Miss Utility of Delmarva (800) 282-8555
Miss Utility (800) 257-7777

MASSACHUSETTS
Dig Safe System, Inc. (888) 344-7233

« MICHIGAN
Miss Dig System. inc. (800) 482-7171

* MINNESOTA
Gopher State One Call (800} 252-1166

« MISSISSIPPI
Mississippi One Call System. Inc. (800) 227-6477

« MISSOUR!
Missouri One Call System, Inc. (800) 344-7483

* MONTANA
Utilities Underground Location Center (800) 424-5555 or (800) 551-8344
Montana One Call (80(}) 551-8344

» NEBRASKA
Diggers Hotline of Nebraska (800) 331-5666

* NEVADA
Underground Service Alert North (800) 227-26()

* NEW HAMPSHIRE
Dig Safe System, Inc, (888) 344-7233

* NEW JERSEY
New Jersey One Call (800) 272-1000
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* NEW MEXICO
New Mexico One Call System, Inc. (800) 321-ALERT
Las Cruces-Dona Ana Utility Council (888) 526-0400

* NEW YORK
Underground Facility Protection Organization (800) 962-7962
New York City - Long Island One Call Center (800) 272-4480

+« NORTH CAROLINA
North Carolina One-Call Center (800) 632-4949

* NORTH DAKOTA
North Dakota One Call (800) 795-0555

+ OHIO
Ohio Utilities Protection Service (800) 362-2764
Oil and Gas Producers Underground Protection Service (800) 925-0988

* OKLAHOMA
Call Okie (800) 522-6543 or (800) 654-8249

* OREGON
Oregon Utility Notification Center (800) 332-2344

* PENNSYLVANIA
Pennsylvania One Call System, Inc. (800) 242-1776

* PUERTO RICO

Puerto Rico Excavation & Demolition Coordination Center

Public Service Commission (GOVERNMENT AGENCY) 787-764-4900
Puerto Rico Telephone Excavation Center 787-792-7478

* RHODE ISLAND
Dig Safe System, Inc. (888) 344-7233

SOUTH CAROLINA
Palmetto Utility Protection Service (800) 922-0983

+* SOUTH DAKOTA
South Dakota One Cal! (800) 781-7474

* TENNESSEE
Tennessee One Call System (800) 351-1111

* TEXAS

Lone Star Notification Center (800) 669-8344
Texas Excavation Safety System (800) 344-8377
Texas One Call System (800) 245-4545 00

* UTAH
Blue Stakes Location Center (800) 662-4111 00



* VERMONT
Dig Safe System, Inc (888) 344-7233

* VIRGINIA
Miss Utility of Virginia (800) 552-7001

* WASHINGTON
Washington Call Before You Dig (800) 424-5555

* WASHINGTON, DISTRICT OF COLUMBIA
Miss Utility (800) 257-7777

* WEST VIRGINIA
Miss Utility of West Virginia (800) 245-4848

* WISCONSIN
Diggers Hotline (800) 242-8511

* WYOMING

Wyoming One-Call (800) 348-1030

Call Before You Dig of Wyoming (800) 849-2476
Utilities Underground Location Center (800) 454-5555

« CANADA

Alberta: Alberta One-Call Location Corporation (800) 242-3447
British Columbia: BC One Call (800) 474-6886

Ontario: Ontario One Call Ltd. (800) 400-2255

Quebec: Info-Excavation (800) 663-9228
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