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pipeline accidents. Although data show a reduction in both the numbers and percentages of
serious accidents caused by excavation damage,! more work is needed to further reduce threats
to safety and security. Recommendations from this study include:

1.

2.

PN

Develop collaboration/communication tools that foster better communication between the
excavator and pipeline operator throughout the excavation process.

Evaluate and implement predictive analytic tools, which use data to identify and
proactively address high-risk excavations.

Improve and implement GPS/GIS technologies in accurately locating and documenting
the location of underground facilities.

Consider requiring operator damage data reporting.

Promote universal participation in the one-call process.

Consider the development of national standards for certain state one-call requlrements
Strengthen state damage prevention enforcement programs.

Pursue improvements in locating processes and technologies and right-of-way monitoring
technologies.

Promote the continued identification and implementation of the Common Ground
Alliance (CGA)? and other damage prevention best practices, and the education of
stakeholders toward the benefits thereof.

- Damage prevention is a shared responsibility. It is important that all affected parties are
involved in the development and implementation of any of these recommendations or any other
improvements to damage prevention programs.

! See PHMSA excavation damage data: https://primis.phmsa.dot.gov/comm/DamagePrevention.htm?nocache=8655

2 The CGA is a nonprofit member-driven association dedicated to ensuring public safety, environmental protection,
and the integrity of services by promoting effective practices for preventing excavation damage to underground
utilities/facilities.









In 2007, “811” was established as the nationwide one-call number. The 811 number enables an
excavator to call from anywhere in the country to access the appropriate one-call center. Each

~ state has its own 811 call center to help excavators avoid damaging underground utilities.
Establishment of the toll-free 811 number was a result of the Pipeline Safety Improvement Act
of 2002, with support from PHMSA and other stakeholders. More information about 811 is
available at www.call811.com.

In some states, the facility location markings serve as notification to the excavator; in other
states, the facility owner/operator may be required to provide a positive response back to the

. excavator. The locating, marking, and notification requirements vary by state, based on
individual state one-call laws, but the process is generally required to be completed in two to
three days. After underground facilities have been located and marked, excavation can proceed.

While this process seems straightforward, there are many variables that can impact the safety of
a digging project, including the clarity and applicability of the state one-call law, the accuracy of
the facility locating process, and the care taken by the excavator when digging around
underground lines. Overall, the best way to prevent excavation damage to an underground
facility and to protect safety is for excavators to make the initial call to 811. In 99 percent of the
cases when this step is taken, no damage will occur.’ »

PHMSA has long been active in advancing excavation damage prevention programs. PHMSA’s
pipeline safety regulations require pipeline operators to develop and implement damage
prevention programs and to participate in qualified one-call systems; PHMSA’s Distribution
Integrity Management Program (DIMP) requires gas distribution pipeline operators to take steps
to address the threat of excavation damage to their pipeline systems; and PHMSA’s Public
Awareness regulations require pipeline operators to develop and implement written continuing
public education programs to stakeholder audiences. PHMSA couples these regulatory
requirements with educational programs, data collection and analysis, stakeholder partnerships,
grant programs and research and development programs — all addressing damage prevention.
More recently, in states where enforcement of the state one-call law is deemed inadequate to
protect safety, PHMSA now has authority to take federal enforcement actions against excavators
who fail to comply with one-call requirements and damage a pipeline.®

Despite efforts by PHMSA and other stakeholder groups such as pipeline operators, excavators,
and trade associations to improve the various practices and technologies associated with
excavation damage prevention, excavation damage remains one of the leading causes of serious
pipeline accidents. Although data show a reduction in both the numbers and percentages of
serious accidents caused by excavation damage,” more work is needed to eliminate this threat to
safety and security.

5 Common Ground Alliance (CGA) voluntary Damage Information Reporting Tool (DIRT), Analysis &
Recommendations, Vol. 10, 2013. The 2015 DIRT report estimates total damages to underground facilities in 2015

at 317,000.
6 See Pipeline Inspection, Protection, Enforcement and Safety (PIPES) Act of 2006 (the 2006 Act).
7 See PHMSA excavation damage data: https://primis.phmsa.dot.gov/comm/DamagePrevention.htm?nocache=8655.
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significantly enhance the development and communication of accurate information among
-stakeholders regarding the exact locations of planned excavations and of underground utilities.
Phase I of the Virginia Pilot Project focused on technology that allowed the boundaries of one-
call excavation tickets to be more accurately identified by excavators in the field using GPS-
enabled mobile phones. Phase II of the Virginia Pilot Project applied GPS technology, along
with enhanced software and locating equipment, to improve the underground facility locating
process by improving the accuracy, amount, and functionality of data resulting from facility
locates. Phase II resulted in the creation of geographically accurate “electronic ticket manifests”
to provide an electronic graphical overview and utility mapping of an excavation site. Phase III
- of the Virginia Pilot Project demonstrated a GPS-based system that monitors excavation activity.
The system provides a warning if excavation activity is occurring outside of a valid one-call
ticket or in close proximity to underground facilities. PHMSA has also provided funding for
R&D projects to improve acoustic-based locating technology, the development of detection
technology that can be used on underground horizontal drill heads, and many other important
damage prevention technological improvements.

In 2013, PHMSA implemented the Competitive Academic Agreement Program (CAAP)’to
further encourage innovation in pipeline safety research. The CAAP targets university students
for the future pipeline safety workforce. The intent of the program is to spur innovation by
enabling academic research focused on high risk and high pay-off solutions for wide-ranging
pipeline safety challenges. The CAAP focuses on the delivery of desired solutions that can be a
handed-off to further investigations in CAAP or in PHMSA’s core research program, employing
partnerships with a variety of public/private organizations. One goal in this strategy is to validate
proof-of-concept of a thesis or theory, and potentially develop it all the way to commercial
market penetration. Several projects funded under the CAAP address technological
improvements in damage prevention. For example, CAAP awards address the challenge of
improving methods to locate pipelines that are traditionally difficult to locate, using
electromagnetic sensing, embedded passive radio frequency tags, or application of amorphous
metals. From 2012 to 2016, PHMSA awarded over $3.5 million in R&D and CAAP funding to
improve damage prevention.

A summary of PHMSA R&D projects and posters describing the CAAP projects can be found in
Appendix A. More information about PHMSA’s R&D programs can be found at
http://www.phmsa.dot. gov/plpehne/research—development

PHMSA Grants and Enforcement

PHMSA’s grant programs often serve as conduits for implementation of technology and/or
practices to improve damage prevention. For example, in recent years, a large percentage of

° The authority for PHMSA’s Pipeline Safety Research and Development Program, including the CAAP program,
comes from the Pipeline Safety Improvement Act of 2002 (P. L. 107-355). Further, the authority to enter into
cooperativé agreements under the CAAP initiative is codified at 49 U.S.C. 60117(k).
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o Use of GPS. Various technologies have been and are being developed to integrate GPS in
locating and excavating activities, including the creation and use of digitized records,
automated uploads of records, and map-based records. For example:

o Geospatial and utility-attribute data for underground facilities is typically
captured by locate/mapping technicians. The data is processed and subsequently
posted to the facility owner/operator’s mapping (GIS) database, allowing the
operator to gather accurate location and attribute data for its new and legacy in-
service facilities: .

o Digitized, map-based records that capture all information about locates are
transmitted to excavators.

e Trenchless excavation. Improvements in trenchless excavation technologies and
practices include, but are not limited to:

o Exposure of the underground line through potholing, particularly where
underground lines cross;

o The use of sensors on drill heads to detect potential conflicts; and

o Post-bore pull-back cameras, whereby upon completion of a pneumatic bore prior
to installing a new gas service line, a camera is pulled back through the bore hole
to verify there is no conflict with unmarked or unknown facilities.

e Enhanced positive response. After an underground facility locate has been completed,
the excavator receives comprehensive information about the site, including the locate
request information, facility maps, photos, and virtual manifests.

e Soft excavation tools. The use of soft excavation tools such as vacuum excavating and
hydro-excavating have shown improvements in damage prevention, and their use is
becoming more widespread.

¢ As-built records. Installation records of the location and configuration of underground
facilities are verified during excavation activities, corrected as necessary, and '
incorporated into operator GIS on an ongoing basis.

e Damage reporting. Damages and near-misses are reported to a centralized database to
include root cause. This is not consistent from state to state.

e Training. Excavator tailgate and pre-job meetings and training, and locator training can
increase effectiveness of these tools. '

e Exemptions in state laws. Removal of exemptions in state laws to require all facility
owners to be members of one-call systems and to locate and mark their underground
facilities. Such exemptions create gaps in safety. This is particularly true when there is a
threat of a “cross-bore,” which occurs when an existing underground utility or
underground structure is intersected by a second utility. This can compromise the
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(b) Release of 5 gallons (19 liters) or more of hazardous liquid or carbon dioxide, except that no
report is required for a release of less than 5 barrels (0.8 cubic meters) resulting from a pipeline
maintenance activity if the release is:

(1) Not otherwise reportable under this section;

(2) Not one described in §195.52(a)(4);

(3) Confined to company property or pipeline right-of-way; and
(4) Cleaned up promptly; |

- (c) Death of any person;

(d) Personal injury necessitating hospitalization;

(¢) Estimated property damage, including cost of clean-up and recovery, value of lost product,
and damage to the property of the operator or others, or both, exceeding $50,000.

The PHMSA incident and annual report forms include fields that provide details about the cause
of the events. ‘For events caused by excavation damage, the reports detail whether the damage
was caused by a failure to call before digging, improper excavation techniques, or other causes
and also provides specificity into the actions leading up to the events. PHMSA can use this
information to understand if there are commonalities leading to these reportable events and build
programs to address those risks.

Pipeline operators are also required to annually submit reports to PHMSA that include
information such as pipeline mileage, materials, and decade of installation. For the gas
distribution sector, additional information is collected on the annual report, including leaks by
cause (excavation, corrosion, material failure, etc.), number of pipeline excavation damages
including high-level root cause information (one-call error, locate and mark error, excavating
error) and number of excavation notification received by the operator. These details are helpful
because gas distribution operators experience damages at a higher rate than gas transmission or
hazardous liquid operators. PHMSA can track trends within states and nationally to determine if
damage rates are trending down. The annual report data does not include detailed root cause
information but does provide valuable insight into excavation damage trends for each state.
PHMSA uses this information to target education and outreach.

The CGA Damage Information Reporting Tool (DIRT) is a voluntary reporting tool that is
available to stakeholders to submit underground damage and near-miss reports through a
completely secure, private web application. The CGA DIRT database was established in 2003
and allows any damage prevention stakeholder to submit information about damages and near-
misses to underground facilities (not limited to pipelines). Standardized, detailed data can be
collected for the following fields: submitter information, date and location of event, affected
facility information, excavation information, notification information, locating and marking
information, excavator downtime, description of damages, and description of root causes. DIRT
provides multiple drop-down options for each field and a free-form comments section.
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Each year, the CGA’s Data Reporting and Evaluation program publishes a report (the DIRT
Report),!® analyzing the data submitted to DIRT for the previous year. The report uses
information submitted through the tool each year, as well as pulling information from PHMSA’s
database. For incidents caused by excavation damage, the PHMSA reporting forms for incidents
and accidents include fields that match the CGA DIRT fields. The PHMSA annual report forms,
particularly for the gas distribution sector, provide some details about causes of damages, but the
damage detail is not as comprehensive as the data that can be entered in the CGA DIRT
database. Key findings of the DIRT Report in recent years include:

e Ifthere is a call to 811 before digging, in 99 percent of cases, no damage will occur.

e In states where one-call law enforcement programs are in place at the state public utility
commission or equivalent, damage rates are lower.

e States with five or more exemptio_né in the state one-call law have 108 percent average
higher damage rates than states with fewer than five exemptions.

e Top causes of damages are insufficient excavation practices, insufficient notification
practices, and insufficient locating practicing. These are further broken down in the DIRT
program.

While the DIRT program and associated report provide useful insights to damage prevention
trends, certain policies established when the DIRT program was first introduced are somewhat
limiting when considering it as a potential national repository for damage incidents. For ’
example, submitting data to DIRT is voluntary. Submission is also anonymous (with the
exception of DIRT system developers and limited CGA staff, who have access to full
information about DIRT submissions, and in cases where submitters have granted access to other
organizations). Therefore, the data set is incomplete.

The CGA employs PhD-level statisticians to conduct the annual analysis of data, who extrapolate
the data to determine the annual estimate of total damages. While this process is appropriate and
is believed to accurately represent estimated damages, a full dataset including all damages to
regulated pipeline facilities is needed to understand the true impact of excavation damages to
pipeline safety. To validate that all damages to pipeline facilities are reported, the pipeline
operators who submit cannot be anonymous. With these changes and enhanced promotion, the
CGA DIRT database could be more fully utilized used as the national data repository for pipeline
damage data. The CGA noted that the DIRT system is used by many pipeline operators, and
welcomed “the opportunity to work with PHMSA to accomplish the objectives of the legislation
through use of DIRT.”

In addition to the CGA DIRT and the PHMSA databases, it is important to note that several
states and trade associations have and continue to collect damage information through
centralized reporting systems, but none include national data for all pipeline sectors.

18 _ See more at: http://commongroundalliance.com/programs/damage-information-reporting-tool-
dirt#sthash. McFUpxuf.dpuf
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9. Promote the continued identification and implementation of the CGA and other damage

prevention best practices, including effective ways to communicate and reach out to the
public, and the education of stakeholders toward the benefits thereof.

Expanding on the recommendations summary:

1.

Collaboration/communication tools: Communicating complete and accurate information
about the proposed excavation, the locate-and-mark process, and project status minimizes
damage incidents. A critical element to a successful excavation project is full
communication among involved parties; this is generally not a requirement in state one-
call laws and is not available in all states, but should be considered for more widespread
implementation. Technology affords several ways to facilitate stakeholder
communication, such as enhanced positive response utilizing mobile devices.

Predictive analytic tools: These tools use data to identify and manage high-risk
excavation tickets. These technologies have been implemented with success to reduce
damage rates, and as such are considered technically, operationally, and economically
feasible for at least some stakeholder groups. Additionally, these technologies could be
enhanced by incorporation into one-call center processes.

. GPS/GIS: All affected stakeholders should continue to strive for improvement and

implementation of GPS/GIS technologies in accurately locating and documenting the

~ location of underground facilities. While challenging to implement, accurate mapping is

one of the cornerstones of damage prevention. Input to this study from the CGA noted the
following:

“Many aspects of the damage prevention process will benefit from a nationwide
focus on improving the accuracy, quality, and consistency of geospatial
information related to underground assets. This includes capturing or reporting
geographic location in a common coordinate system, capturing accurate facility
depth, and aligning facility records with a common land base. It also includes the
ability to continuously improve geospatial data accuracy anytime underground
facilities are located in the field (during the locate process, or any other activities
that expose underground facilities). This will require significant investment to
achieve.”

PHMSA considers that the use of mobile devices should be an integral part of capturing
and aligning GPS data. The CGA further recommends that any future technologies
focused on GPS data points deliver a final product that is within one meter of accuracy,
and PHMSA supports that minimum standard.

Damage Data Reporting: The CGA DIRT program is an existing national data repository
that collects standardized damage and near-miss data. PHMSA recommends that steps be
taken to adopt and require pipeline operators to use the CGA DIRT or an equivalent data
reporting tool in the future. All pipeline operators should submit damage and near-miss
data to DIRT or an equivalent database, and the DIRT tool (or equivalent database)
should allow for analysis of all pipeline damage data on a state level. Regulators should
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be able to verify operator submission to DIRT. Other stakeholders, such as excavators,
should also be encouraged to report damage and near-miss data, and regulators should be
able to have access to those reports by stakeholder group on a state level. Since the
reporting system already exists, PHMSA considers these proposals to be technically,
operationally, and economically feasible. PHMSA notes that, in developing a
requirement for submission to a national database such as DIRT, it is important to
consider existing reporting efforts of pipeline operators through DIRT and other
databases (such as state databases).

Participation in the one-call process: Exemptions from participation in the one-call
process for excavators and for facility owners/operators should be eliminated if possible.
Alternatively, data should be collected by states to understand the impact of exemptions
in state laws.

6. National standards for certain state one-call requirements: Consideration should be given
to establishing national standards for state one-call laws with respect to notification
requirements, ticket scope, emergency tickets, design/project tickets, or other
requirements. Consistency in these requirements for each state could reduce the
likelihood of damages by eliminating confusion between state requirements and
establishing a baseline by which state performance could be measured. The technical,
operational, and economic feasibility of these proposals is not fully understood and
would require additional study. For most proposed changes, legislative changes would be
required at the state or federal level.

Implementation of the program started by PHMSA in 2016 of evaluating state damage
prevention enforcement programs: The 2006 Act gave PHMSA new enforcement
authority over excavators who damage pipelines in States with inadequate excavation
damage prevention law enforcement programs. Prerequisite to excavator enforcement is
PHMSA’s determination of the states’ enforcement program adequacy. In 2016,
PHMSA conducted meetings with state pipeline safety and damage prevention
stakeholders to discuss and evaluate each state’s program. These interactions served to
raise the awareness of the participating stakeholders. PHMSA should continue these
interactions through outreach and support to states seeking to strengthen enforcement of
their one-call laws and raise awareness for excavators.

Locating processes. technologies, and right-of-way monitoring technologies: Advances
made in developing technology improve efficiency and accuracy in the facility locating
process. However, more work is needed, for example, to include technology to address
pipelines currently un-locatable through existing technology. The use of RFID, in
combination with GIS, shows promise to address the issue of un-locatable pipe. Other
technologies such as ground penetrating radar are in use, and improvements in such
technologies will assist in difficult-to-locate circumstances. Similarly, rights-of-way
monitoring systems that detect movement on or around pipeline rights-of-way show
promise. PHMSA recommends the continued use of and further development of these
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tools and considers that existing R&D programs and stakeholder/market needs will drive
such development.

9. Best practices. All stakeholders should promote the continued identification and
implementation of damage prevention best practices, including effective ways to
communicate and educate the public. The CGA and other industry best practices will
yield the best benefits in improving damage prevention. All stakeholders should continue
to promote and participate in sharing best practice information and promoting education
about and implementation of those best practices.

Damage prevention is truly a shared responsibility. It is important that all affected parties are
involved in the development and implementation of any of these recommendations or any
other improvements to damage prevention programs. The threat of excavation damage to
pipeline facilities remains a safety concern and addressing this threat is a top priority for
PHMSA. PHMSA looks forward to continuing collaborative efforts to improve damage
prevention through not only technological improvements, but also enhanced data collection
and analysis and improved programmatic elements such as education and enforcement,
throughout the nation.

31





