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Executive Summary

Institutional Controls (ICs) are administrative and/or legal devices that help minimize the potential for
human exposure to contamination and protect the integrity of remedial components. Common
examples of ICs used at site cleanups are easements, zoning restrictions, and excavation permits. Due
to a combination of technical challenges, cost, and long clean up times, there is an ongoing need to use
ICs at Superfund and other cleanup sites. With an ever-growing number of ICs at contaminated sites,
there is an increasing need for an effective way of continuously providing information to parties
undertaking activities at a site that could potentially result in contact with contamination, damage to
underground remedy components and/or interference with health-based land or water use restrictions.
Being proactive in identifying and preventing these activities is critical in protecting excavation
workers, the public, and the environment from potential exposure to contamination, and to protect the
integrity of remedial infrastructure.

A prime example of the potential of an IC monitoring system to protect the public and the environment
from exposure to contamination occurred in January 2006. While the Del Amo Superfund site was not
technically a part of the pilot program, many of the same parties, using the same processes employed in
the pilot program, detected and prevented a disaster from occurring there. Chevron had proposed
drilling a 300-foot well for cathodic protection of one of'its pipelines. The local permitting agency
missed a conflict with a benzene plume in the area of the planned excavation and permitted Chevron to
drill the well. The IC monitoring service used in the pilot program, Terradex, alerted stakeholders to
the conflict and Chevron cancelled the drilling. Had the well been drilled, concentrated benzene would
have polluted the Lynwood Aquifer that supplies drinkable water to Los Angeles County. Chevron is
now working with regulators toward a solution that will protect human health and the environment.

This report summarizes the results of a collaborative pilot program implemented in California in
January 2003 to test the use of “call-before-you-dig” or “One-call” systems, county permits, and other
commonly available sources of information as a way of providing information on the location of
contamination, the location of underground remedy components, and land or water restrictions in
advance of planned excavations and/or property transactions. The pilot program participants include
the U.S. Environmental Protection Agency (EPA), the California Environmental Protection Agency
(Cal/EPA), Terradex, Inc.— an IC monitoring service — and the California One-call system. The pilot
confirms that One-call systems, the real-estate Multiple Listing Service (MLS), county permits, and
other public sources of information were very useful in providing information about site conditions to
multiple parties prior to the initiation of activities at a site. From February to June 2004, a total of
1,124 land activities within or near areas where there was contamination, remedy components, and/or
ICs were detected in the pilot. As of July 2005, 21 land use activities that could have directly
conflicted with the areas of contamination, remedy components or ICs were identified before they
occurred. These activities included proposed excavations reported through the California One-call
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system as well as building permit, real estate, water well, and construction activities identified through
a combination of local agencies and public sources. The overall cost of the pilot was approximately
$6,000 per site. Although the pilot program has proven successful in identifying potential conflicts,
certain aspects of the pilot planning process and ongoing operations could be improved for future use.

The following is a list of key lessons learned based on the pilot:

. Depending upon the amount of redevelopment or other improvement activity at a site, there can
be a significant workload associated with conducting a thorough, pragmatic, and timely
evaluation of all notifications of potential site conflicts.

. The pilot also illustrates that although the majority of notifications did not result in conflicts,
there were a number of important potential conflicts identified. A key lesson was the
importance of a formal screening step to determine whether, based on the notification, the
potential for conflict was truly present. In the pilot, Terradex provides this critical screening.

. Specific criteria for determining what constitutes a potential conflict (and the subsequent
notification of appropriate parties) at a particular site should be carefully calibrated. The
California pilot demonstrates that parameters set too broadly can result in many unnecessary
notifications.

. Other key lessons were the importance of gathering detailed site information in advance and
establishing clear responsibilities for both response and follow up on site conflicts. Early
involvement of site managers, property owners, lessors, utility easement holders, excavation
designers and other stakeholders could help in a timely and coordinated flow of information and
required actions. In addition, training, including step-by-step instructions, should be provided to
all participants.

. The pilot demonstrates the critical importance of formally logging correspondence on site-
specific follow up on a potential conflict. A web site accessible to all parties contained a
running history that was an excellent tool to coordinate communications.

. At initial stakeholder meetings, responsibilities and coordination of the involved parties from
each site should be identified and formalized to avoid miscues or uncertainty about which
parties are responsible for which actions.

I. California Pilot Program Background'

Institutional controls (ICs) are legal or administrative restrictions placed on properties to minimize the

! Sources of information about the pilot are: Bob Wenzlau, founder of Terradex; “USEPA-Cal/EPA-Terradex
Institutional Control Information Sharing and Monitoring Pilot Interim Findings Report, February 2005,” Terradex;
“Institutional Control Monitoring for the Environmentally-Impaired Site: A Guide for the Responsible Party, Owner, Developer
or Lender,” Terradex; “California Silicon Valley Demonstration Stakeholder Committee Meeting Minutes, January 16, 2003,”
Terradex; Dante Rodriguez, IC coordinator, EPA Region 9; Alana Lee, EPA Region 9; Michael Bellot, OSRTL EPA
Headquarters.

Note: This report serves to summarize the results of a cooperative pilot and should not be considered to be an expressed or
implied endorsement by US EPA or any of the participants for any of the companies or processes described herein.



risk of exposure to environmental hazards (e.g., a deed notice that no digging is allowed below a
certain depth) and to protect remedies. EPA has identified One-call systems, county permitting, land
transaction, and other excavation databases as potential sources for providing information on long-term
site conditions to a number of stakeholders. Advanced notification of hazards, remedy components,
and use restrictions can protect workers, the general public, and the environment from exposure to
contamination by informing excavators about contamination in the area before excavation or other
potentially conflicting activities begin. Early and readily accessible information can also protect the
integrity of a site’s remedy by preventing damage to infrastructure associated with engineering
controls. When an activity is planned on a contaminated or cleaned-up site, a number of sources can be
used to inform excavators or other users of any potential conflicts. These potential intrusions were
described in the pilot as conflicts. The key premise is that conflicts can be identified through a
combination of One-call, permitting, property sale listings, and other sources like an IC monitoring
service and preemptive actions and/or mitigation can occur. An IC monitoring service is a private
entity that joins a One-call system and/or obtains information from other available sources (county
excavation or well drilling permits, property sales records, etc.). The service continually screens
proposed land activities from an array of sources in order to inform responsible parties (RPs),
regulators, and other stakeholders about potential conflicts.

If a potential conflict arises, One-call systems are responsible for sending the appropriate underground
facility owners notifications of the proposed activity. Such notifications are known as alerts. After
receiving an alert signifying a conflict, it is necessary to determine whether the activity poses a threat.
The pilot also relied on county information available on pending permits, requests for excavation bids
and listing of property sale notifications to identify potential conflicts.

The purpose of the pilot program is to investigate and evaluate the feasibility and effectiveness of using
One-call systems and other sources of available information in aiding long-term site management. The
California pilot, which was implemented in January 2003, employs an IC monitoring service, Terradex,
that not only is a member of the One-call system (One Dig Utility Protection: USA North), but also
acquires land use activity information from the city andf county building permitting offices, the water
district, and the county property transaction recording office. The pilot involved two main phases: (1)
the planning and startup process and (2) the ongoing operations of the program. The following
evaluation of the pilot to date is organized according to these phases. Within each of the two sections,
costs, shortcomings, and recommendations for improvement are identified. The lessons learned from
this pilot can be applied to the implementation of future pilots.

The objectives of the pilot are to test:

. the sharing of site-specific information from EPA, the California Environmental Protection
Agency (CalEPA), and RPs with the IC monitoring service, Terradex Corporation;
. the ability of Terradex to perform daily monitoring of land use activities (excavation activity,

construction activity, real estate activity, building permit activity, and water well activity)
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within or near IC restriction areas;

. the electronic transfer of conflict alerts from Terradex to EPA, CalEPA, local government
agencies, and RPs;

. the necessary processes at EPA and CalEPA to address conflicts;

. the conflict prevention process within local government permit-issuing agencies;

. the conflict prevention process employed by RPs; and

. the ability of these data sources to protect human health and remedy components.

The system has been extremely successful in detecting potential conflicts. From February 2004
through June 2004, a total of 1,124 potential conflicting activities within or near areas of concern were
identified and screened. As of July 2005, 21 land activities would have directly conflicted with areas
of contamination, remedy components, or health-based restrictions. All of these conflicts were
identified before the activities actually occurred.?

II. Planning Process

Site Selection

The first step in the planning process was the selection of the sites for participation in the pilot
program. An informal selection team consisted of Bob Wenzlau of Terradex; Tom Cramer of US EPA
Region 9, the California State Water Resources Control Board; and Mike Bellot of EPA Headquarters.
Sites were selected for the pilot with a goal of incorporating a range of facilities with varying
contaminated media, remedy components, and use restrictions. The sites were chosen on the basis of
the following criteria:

. sites with sufficient available data as based on state and federal agencies’ site-specific
knowledge;
. sites that represent a range of EPA and state programs including Superfund sites, Resource

Conservation and Recovery Act (RCRA) Corrective Action sites, Leaking Underground
Storage Tank (LUST) sites, Federal Facility sites, and Brownfields; and
. sites with differing lead agencies or organizations (e.g., federal, state, local, RP).

The group selected 18 sites including the MEW Study Area (which encompasses three National
Priorities List (NPL) sites: Fairchild Semiconductor Corp., Raytheon Corp., and Intel Corp.); two
federal facility sites (Moffett Federal Airfield and NASA Ames Research Center); nine state-lead sites
in Santa Clara County, California; and various other facilities undergoing remediation, but not listed on
the NPL. Some of the areas involved in the pilot are: a slurry wall at the MEW Study Area, residential
property with restricted land use near the MEW Study Area, and two areas with impaired ground water

? Terradex’s Interim Findings Report issued in February 2005 lists 20 land use activities. The system
identified one more conflicting activity after the interim report was completed.
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on the Moffett Federal Airfield. The types of ICs at these sites include proprietary controls,
governmental controls, and informational devices, and are related to contamination, the remedy, or use
restrictions. In addition, area restrictions that are not ICs were also represented in the sites selected —
Moffett Federal Airfield and other MEW Study Area sites do not yet have ICs in place, as ICs were not
part of their remedies.

Recommendations for Improving Site Selection:

In general, any site that has contamination on-site, underground remedy components, and/or ICs could
benefit from the approach used in the pilot. The number of people involved in the site selection for the
California pilot was quite limited. The selection process might have been enhanced by expanding the
pool of site selectors or strategically gathering input from additional stakeholders during the selection
process. For instance, including site managers in the site selection process could give more of a sense
of ownership in the pilot program and could also result in the selection of some sites that would be of
greater benefit to the pilot program.

Because the California pilot does not include any fund-lead sites, there are no opportunities to examine
differences between fund-lead, RP-lead, and state-lead sites within the context of the pilot program. In
the future, if fund-lead sites are selected for pilots, EPA will be able to gather solid data comparing
fund-lead sites to other types of sites.

Regulatory agencies tended to feel that the responsibility of the long-term stewardship for potential
conflicts should be borne by the responsible parties. If RPs are uncooperative or no longer in
existence, regulators may be subjected to an increased workload and more responsibility to screen and
respond to notifications in a timely fashion. At some sites there were expressed concerns that
responding to an alert may actually increase liability status. There was concern regarding
accountability for advice given in response to an alert. In future pilots, site selectors may wish to
consider the willingness of a site’s RPs to cooperate with the pilot. At sites with cooperative RPs the
burden on site managers will be minimized.

Establishing Roles and Responsibilities

After the pilot sites were chosen, members of the selection team organized stakeholder meetings with
state representatives, contractors, RPs, and regulatory agencies to provide an overview of the Terradex
monitoring service and of the pilot program as a whole. In addition, the site managers, who did not
attend these meetings, were given informational handouts tailored to the particular sites for which they
are responsible.

Recommendations for Improving the Establishment of Roles and Responsibilities:

At least one site manager felt she would have been better prepared to participate in the pilot program if
she received more in-depth information about the possible actions that would be required, the roles of
other involved parties, and specific written procedures to follow, including a procedure on how to
respond to an alert.

Note: This report serves to summarize the results of a cooperative pilot and should not be considered to be an expressed or
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Training, including a step-by-step procedure for responding to alerts and a demonstration based on an
actual alert would likely have been helpful in preparing participants in the pilot. Not only would
training have made the pilot planning phase more effective, but it also would have clarified the
responsibilities of all parties involved and might have prevented some confusion. Additionally,
methods for avoiding duplication of efforts with a local permitting system or local water boards (e.g.,
for well-drilling notifications) could be developed. It is important to note that although local water
boards may monitor potential conflicts with contaminated ground water, they may not be monitoring
for potential disturbances to underground remediation mechanisms associated with ground water such
as pump and treat systems. Duplicated efforts occurred in the California pilot at the Moffett Federal
Airfield site where the current landowner (NASA) already receives information on proposed land
activities directly.

In the California pilot, obligation issues have arisen when activities are proposed in areas that were
contaminated by pollutants from an RP’s facility, but are located beyond the RP’s property boundaries.
Another issue arose because of the transfer of site ownership at the Moffett Federal Airfield site. At
this site, the Navy is responsible for the site cleanup, but NASA is the current property owner. This
situation has led to confusion about who is obligated to respond to an alert. In addition, at the MEW
Study Area site, the RPs are no longer using the site so there were some uncertainties regarding their
responsibility to respond to potential conflicts. New developers at the site had signed a Prospective
Purchaser’s Agreement (PPA) prohibiting them from interfering with the site’s remedy, but the PPA
does not require them to respond to alerts.

In establishing future pilots, coordination of involved stakeholders could be formalized at the initial
stakeholder meetings, and any accountability questions resulting from site ownership issues could be
resolved at that point. The stakeholder meetings may have also been more effective had they been
expanded to include other parties with a potential role to play in the pilot program. For instance, in
addition to the stakeholders mentioned previously, it may be useful to also include EPA attorneys,
lessors, utility easement holders, current or prospective property owners or developers, and
representatives of the local jurisdiction(s).

Information Collection and Transfer to IC Monitoring Service

The next stage of the planning process involved the collection and transfer of target information, which
includes contamination, remedy, and resource restrictions, to Terradex to be monitored for conflicts.
Regulatory agencies (i.e., EPA and CalEPA) and RPs gathered information about the concentrations
and locations of residual contamination; locations of any engineering controls and remediation
infrastructure; IC boundaries, objectives, and restrictions; conditions of safe land use; and contact
information of the parties to be alerted if a conflict arises. The flow of information is represented in
Figure 1 on page 13.
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The estimated labor costs for data collection and transmission to the IC monitoring service are
approximately $5,400 each for the regulatory agencies and the RPs for a total cost of $10,800.> The
hours of labor expended by the regulatory agencies and RPs to collect the necessary data varied
depending on the availability of information. For the MEW Study Area and Moffett Federal Airfield
sites, the site manager obtained plume boundary information from available site fact sheets. The site
manager was confident about the accuracy of the data on a plume that underlies a residential area. A
very high level of accuracy was required when the plume boundary was mapped because a residential
area was involved. The state Water Resources Control Board corroborated the boundary data, which
gave the site manager additional confidence in the accuracy of the data. Disagreement in boundaries
would have raised significant issues and delays in the pilot. For some sites included in the pilot, the
site manager requested the coordinates of restricted areas from the RPs, who maintain an
environmental database housing sampling data and parcel information in order to respond to
information requests from developers.

In some cases data accessibility is a problem. Parcel boundaries for older sites often have to be
obtained from the local land use office or county clerk’s office. For more recently remediated sites this
is not an issue because current data collection in the field includes recording boundary coordinates with
Global Positioning System technology. The value of accurate geolocated maps cannot be stressed
enough. The old saying that a picture is worth a thousand words accurately describes this key lesson.
The more detailed and accurate the base map, the quicker and more accurate the conflict evaluation and
subsequent follow up can be conducted. EPA should work toward a common set of protocols and
procedures for developing georeferenced maps for all areas of contamination, areas of remedy
components, and health-based restrictions.

Where maps did not exist, site managers drew maps and manually added the necessary information into
Terradex’s system through its Web-based application according to three types of designated zones:
“restricted,” “notification,” and “watch” (shown in Figure 2 on page 14). These zones are defined in
the Terradex system as follows:

. An area in a restricted zone is associated with a proprietary easement where the holder has an
enforceable right. A local government or third party attempting a potential land activity in this
area can therefore be stopped. A zone designated as restricted is typically within the property
boundaries held by an RP.

. An area in a notification zone will trigger an advisory to a local government or third party
attempting a potential land activity. The local government or third party is notified of the
contamination, remedy, or restriction, but the RP does not hold sufficient property rights to
enforce this notification. A notification zone designation is typically associated with off-site

3 All cost estimates were provided by Bob Wenzlau, Terradex. All labor cost estimates are based on the
assumption that one hour of labor costs $100.
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plumes where, although an RP cannot enforce the advisory, existing law often causes its
enforcement (e.g., through workplace health and safety codes).

. An area in a watch zone requires information to be provided to the regulatory agency or RP but
does not require any notification to go to the local government or third party proposing the
activity. The purpose of alerting the regulatory agency or RP to the proposed land activity is
typically for observing any ground water pumping in close proximity to the site. In the case of
ground water pumping, the information is used to evaluate whether the water supplier should be
contacted.

Recommendations for Improving Information Collection and Transfer:

Finding accurate boundary information sometimes proves difficult, especially for sites where ICs are
not yet in place. In some cases, site managers are forced to use boundary information that may not
have been verified in the field because input data had not been updated since the remedial
investigation. Another challenge to accurately establishing the boundaries of a contaminated area is the
mutable nature of contamination. If a ground water plume has spread to additional land parcels, it is
often difficult to identify and map the new plume boundary. This is especially true if a map with
parcels and locations of wells is not available. In such cases, boundary information has to be
extrapolated. Without precise geographic information, there is an increased risk of missing conflicts or
generating and relaying false positive information to the local government or third party proposing the
land activity. Because of the importance of accurate information, sites selected for future pilot projects
should be carefully screened to ensure that they have up-to-date boundary information or methods
should be established for obtaining accurate boundary information.

Information collection for the pilot program would be more efficient if information in IC tracking
systems such as EPA’s Institutional Controls Tracking System (ICTS) and CalEPA’s Geotracker
System were automatically transferred to the IC monitoring service. This transmission of information
would be similar to Terradex’s current process of sending alerts to ICTS and the Geotracker System
through an automated data exchange link, which is discussed in the Receiving Alerts section. Such an
automated data exchange would only be valuable, however, if the data in the IC tracking systems are
complete, accurate, and up-to-date.

Setting Parameters and Urgency Levels

In the pilot, the site manager and/or RP for each site set the parameters for the conflict monitoring
system. These parameters determine whether possible conflicts receive “alert” status. The parameters
were set based on the specific nature and concentration of the contamination, the site remedy, and use
restrictions. An example of a parameter that needs to be addressed is: At what soil depth might
excavation interfere with subsurface contamination? Urgency levels and deadlines for response are
also based on the parameters set by the site manager and/or the RP for alerts related to building permit
activity, real estate activity, and water well activity. Those types of activities are typically identified
through the local building permitting and property transaction recording offices and the water district.
As a member of the One-call system, Terradex is obligated by law to respond within 48 hours to
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excavation alerts, so this deadline is inherited by the pilot participants for responding to potential
conflicts from proposed excavation and construction activities.

Recommendations for Setting Parameters and Urgency Levels:

Initially the parameters for the California pilot sites were set too broadly. The agencies and RPs
received numerous notifications of land activities that did not require review (e.g., an excavation in an
area of restriction with a depth that would not interfere with an IC). Terradex resolved this over-
notification problem by applying additional filters to the monitoring system based on input from pilot
participants. Once the parameters for the sites were adjusted, the Terradex monitoring system proved
much more efficient. In one pilot participant’s experience, the number of alerts he received decreased
at least one hundredfold.*

To avoid over-notifications in future pilot projects, the parameters should be carefully calibrated.
Communicating detailed information about each site’s characteristics (such as depth of subsurface
contamination, and types and concentrations of contamination) directly to the monitoring service or
One-call system would likely improve the service’s or system’s ability to set effective parameters and
realistic urgency levels.

Costs of Planning and Startup Process

The overall cost to set up the pilot project was estimated to be about $45,000. This total includes the
regulatory agencies’ and RPs’ labor costs for collecting and providing data for the pilot. It also
includes the technology, data, and labor costs incurred by the IC monitoring service. The average setup
cost for each of the 18 sites involved in the pilot was about $2,500.

II1. Ongoing Operations

For the pilot program, the ongoing operations require the daily tracking by the monitoring service of
local land activity from a variety of sources. To acquire land activity information, the monitoring
service pays about $1,000 per year to commercial providers and vendors for real estate and
construction data, and about $1,100 per year to the One-call system for excavation data. Continual
effort is required by regulatory agencies and RPs to respond to notifications of potential conflicts. The
ongoing operations of the pilot program consist of three key processes, which are diagramed in Figure
1 on page 13.

. The monitoring service (Terradex) shares the results of its continual land use monitoring with
site managers, RPs, or local land use agencies through e-mailed notifications indicating
potential conflicts, which they identify based on the parameters discussed previously. Terradex
sends out the alerts at least two days prior to the scheduled start of the land use activity.

* Interview with Dante Rodriguez, IC coordinator for EPA Region 9.
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. RPMs and RPs reply to alerts by typing their responses into Terradex’s Web-based interface.
. Terradex informs the local government or third party proposing the land activity of the response
through the One-call system.

The Terradex monitoring service has a protocol for closing alerts after the conflict is mitigated or
deemed innocuous. There is also a protocol for escalating the alert’s status. If the RP does not respond
to the alert by the deadline, Terradex notifies the regulating agency that the alert was issued and was
not addressed in a timely way.

Receiving Alerts

Terradex sends alerts via e-mail to the appropriate party and through an automatic data exchange link
to EPA’s ICTS and CalEPA’s Geotracker System. (As discussed in Recommendations for Improving
Information Collection and Transfer, in the pilot, IC information did not flow through this data link in
the opposite direction to aid in the planning process.) Terradex’s Web-based application then displays
the alert with the corresponding proposed land activity involved. (A snapshot of the application is
shown in Figure 3 on page 15.) In addition, the application shows the names of all parties who have
clicked on the link to access the details of the alert.

Recommendations for Improving Receipt of Alerts:

The most frequently cited shortcoming was over-notification. In some cases, the permits issued by
local governments were too general and therefore generated unnecessary notifications. RPMs in the
pilot program felt that having more detailed information about the site characteristics (e.g.,
contamination, use restrictions) and about the proposed activity might eliminate some of the over-
notification.

Site managers participating in the pilot are not informed about whether excavators have followed their
recommendations. To address this concern, one site manager suggested that, in addition to sending e-
mail alerts, the system should issue a follow-up e-mail to those who have responded to an alert
informing them about the outcome of the alert and whether excavators acted in accordance with
responders’ recommendations.

Responding to Alerts

The site manager and RPs respond to alerts unless the zone involved was designated as a “watch” zone,
in which case, no response is required. For “restricted” or “notification” zones, safe land use and
restriction information is then relayed to appropriate parties. In the pilot, responses were initially made
through Terradex’s e-mail exchanges. This became cumbersome, however, because the large volume
of alerts and responses resulted in long and sometimes confusing e-mail strings. During the course of
the pilot program Terradex remedied this problem by creating a “response-logging” site. The response
logging site is an online bulletin board where all respondents can type in their responses, creating a
dialogue among parties involved with the notification and the response to it. In some instances, the site
manager contacted RPs or other stakeholders directly via phone or other channels in response to an
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alert. Later in the pilot, RPs were given access to respond through the response logging Web site,
allowing for collaborative discussion between RPs and site managers. The response logging site is
very successful in improving communication among involved parties. It also provides a repository for
all responses logged into the site and automatically creates an archive, which can serve as a tracking
system for future review.

The annual number of hours spent responding to alerts was estimated to be approximately 36 hours for
regulatory agencies and 18 hours for RPs, which translates to $3,600 and $1,800 respectively per year.
The time required to respond to an alert varied depending on whether the alert included all pertinent
information and on whether there were complications regarding the roles and responsibilities of
involved parties. For the Moffett Federal Airfield and MEW Study Area sites, it took the RPM an
average of about half an hour to respond to an alert; however, the greater the number of parties
involved, the more time-consuming her response was likely to be. In cases where confusion arose
regarding obligations of involved parties, the RPM consulted an EPA attorney. In other instances
RPMs have called on the expertise of EPA risk assessors for help in responding to alerts. For alerts at
some sites, both EPA and RPs issue responses.

Recommendations for Improving Responses to Alerts:

The problem caused by long and confusing e-mail strings was rectified by the creation of the response
logging site described in the previous section. There are also other ways the system for responding to
alerts could be made more efficient and effective. First, clarification at the outset of the pilot about
which parties are responsible for responding to which alerts would likely have prevented some
confusion among site owners, RPs, and EPA, and it may have alleviated the need for follow-up by site
managers. In addition, some involved in the pilot feel that expectations about what kind of response
should be issued are not clear and that the pilot could be improved if more precise instructions are
given. Finally, site managers were sometimes unable to pinpoint the exact location of the activity
based on the Terradex maps (See #2 in Figure 3). The online display of maps showing the location of
the proposed land activity in the Terradex Web application could be sharpened and made more visually
accurate.

Costs for Ongoing Operations

The annual cost of the ongoing operations of the pilot is estimated to be about $61,000. This includes
the costs that Terradex incurred to acquire and screen land activity data, and the labor costs of the
monitoring service and of all parties and stakeholders involved in responding to alerts. Based on this
estimate, it costs about $3,400 to identify and resolve potential conflicts at each of the 18 sites in the
pilot.

Note: This report serves to summarize the results of a cooperative pilot and should not be considered to be an expressed or
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IV. Summary and Conclusions

By detecting 21 conflicting activities before they occurred, the pilot demonstrated the ability of a
monitoring service, participating as a member of the local One-call system and obtaining permitting
and other land transaction information to effectively monitor use activities in restriction areas. The
pilot also demonstrated that the monitoring and response system can identify and in many cases prevent
actions that could interfere with remedies in areas where contamination remains onsite.

The cost of conducting setup and ongoing operations in the pilot is estimated at $6,000 per site. Much
of this sum consists of costs incurred by the monitoring service in the development and maintenance of
system applications, and the labor required to acquire and monitor data. The monitoring service’s costs
were about $5,000 per site. Regulatory agencies incurred costs of about $500. The average cost for
RPs was about $400.

The system proved to be flexible enough to adapt throughout the course of the pilot based on feedback
from site managers and other stakeholders, and has produced a number of valuable lessons.

Lessons Learned:

. The thorough, timely, and pragmatic evaluation of potential site conflicts can create a
significant workload. The amount of time and resources required depends in part on the
amount of activity on or near a site, and the willingness of PRPs to provide information and
engage with other stakeholders.

. The pilot demonstrated the importance of setting specific criteria for determining what
constitutes a potential conflict in order to avoid over-notification. A formal screening
mechanism is also needed to determined whether the potential for conflict is truly present.

. The roles and responsibilities of all the parties involved should be clarified and training should
be provided to avoid uncertainty and to ensure that the program runs efficiently. Taking time to
firmly establish roles and articulate expectations will also help prevent duplication of effort
with local permitting agencies or water boards.

. The pilot showed the importance of timely, organized communication. The response-logging
provided a forum for coordinated communication and created a running history of responses to
each alert.

. Accurate boundaries; precise, reliable maps; and other site specific information are essential

for the system to function effectively. Sources of data, such as ICTS could be designed to
transfer data to IC monitoring services or One-call systems.

Note: This report serves to summarize the results of a cooperative pilot and should not be considered to be an expressed or
implied endorsement by US EPA or any of the participants for any of the companies or processes described herein.
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Figure 1. Information Flow in the Planning and Ongoing Processes of the California Pilot
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Figure 2. Sample of Terradex’s Web application demonstrating three land use monitoring
zones: Restricted, Notification, and Watch.

a
TERRADEX

DASHBOARD

Santingl: Motfett Field F MEWV
Tracking & 1000250000

Section 2: Zone Manager

Wiew, add, and madify the list of ocisory zones for this Sie Sentined below.

ogged

|and.s om}
SupportFeedback u:urt-'Feeu:‘.I:uac

in &z CIiff Kirchal

USER HELP SEARCH WUSER LOG OUT
PREFEREMCES PREFEREMCES

------

L
(
/

Red = Restricted

i P-..u'l'.
I Blue = Notification I Green = Walch

List of Zones

Tilhe:

Orioh Fark Groondwater Gontamtination
WEW Groundwater Plums

Tegidentinl Wapor Monilzeing Zons
Faoced of Dacision Arse

Zana Type
Hlification

Fexlificatian

Bullef Zone Edit
100 et Edit
100 feat Ediy
oo real Ediy

O feat Sai

Datela

Dalals

Deisls

Deists

Note: This report serves to summarize the results of a cooperative pilot and should not be considered to be an expressed or
implied endorsement by US EPA or any of the participants for any of the companies or processes described herein.

14



15

Figure 3. A Sample from the Terradex Application Highlighting the Online Process Associated
with an Alert from a Proposed Excavation. Terradex maps display (1) boundaries of contamination,
and (2) approximate location of future excavation. (3) Terradex investigates the depth of the proposed
excavation and requests a response from regulatory agency/responsible parties. (4) Terradex displays
the RPM’s response and requests a response from responsible parties under a set deadline.
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