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INTRODUCTION

This Action Plan addresses the recommendations in the External Advisory Group’s (EAG)
second semi-annual report, “Semi-Annual Report to the Groundwater Integration Team of the
Los Alamos National Laboratory by the External Advisory Group”, dated July 20, 1999. The
EAG was established in October, 1998 to provide a periodic external assessment of Los Alamos
National Laboratory's (LANL or Laboratory) Hydrogeologic Characterization Program and the
implementation of proposed characterization activities.

This is the second Action Plan written to address EAG recommendations. This plan addresses
both current recommendations and those from the previous EAG semi-annual report dated
November 1998. included in this Action Plan are:

1. EAG recommendations from the July 20, 1999 Semi-Annual Report with summary
explanations and proposed actions by the Laboratory’s Groundwater Integration Team
(GIT).

2. Comprehensive list of past recommendations, proposed actions, and status to date.

EAG JULY 1999 RECOMMENDATIONS AND GIT PROPOSED ACTIONS

The following section provides a description of each EAG recommendation paraphrased from
the July 1999 Semi-Annual Report, and the GIT proposed action for addressing the
recommendation. Each recommendation is provided a “tracking” number that includes the
month and year of the EAG report from which it was taken. A summary table of each of the
recommendations and proposed actions is provided (Table 1) that also provides a crosswalk to
previous EAG recommendations (November 1998 Semi-Annual Report) that are similar.

Recommendation 7-99-1: Develop an understanding the relationships of upper
management among the stakeholders.

The EAG feels that it is important for collaboration with upper management to be ongoing and
productive, thus facilitating progress toward the common goals at the level of the employees
implementing the (GWPMP), the Hydrogeologic Workplan, and related environmental programs.
it is also important for information to flow freely from the implementation levels to upper
management within these organizations and vice versa.

Recommendation 11-98-4 was: Have a better description of the relationship and support within
LANL for the activity, including how the management of ESH, ER, NWT, etc regards the activity
with respect to their other priorities. Recommendations 7-99-1 and 11-98-4 have been
combined for formulating an appropriate action plan.

Proposed Action 7-99-1

The GIT concurs with the importance of upper management understanding the
hydrogeologic characterization program. This becomes increasingly important as
contamination is detected in the wells and upper management needs to respond.
The GIT chairperson has provided briefings as requested and will continue to be
available on an on-call basis for briefing upper management. The upper
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management of LANL, DOE, and NMED will be invited to the quarterly meetings,
annual meetings, and the next EAG semi-annual meeting. The EAG can provide
feedback to the GIT on the effectiveness of communication efforts toward increasing
understanding the program.

Recommendation 7-99-2: Pursue some aspects of benchmarking

The EAG advises demonstrating the cost effectiveness of the program through some form of
benchmarking. We concur with the cost comparisons that have occurred, but recommend a
more detailed comparison with similar programs that might include work at the Nevada Test Site
or similar tasks. While a full benchmarking exercise does not appear warranted, more effort in
this area will help relations with the funding entities internal and external to Los Alamos National
Laboratory. These include LANL’s Environmental Restoration Program, the Defense Programs
Offices and external Direct DOE contacts.

Recommendation 11-98-18 was: Benchmark the costs-to-date against similar activities.
Recommendations 7-99-2 and 11-98-18 have been combined for formulating an appropriate
action plan.

Proposed Action 7-99-2

The benchmarking study is important to the GIT and some progress has been made
toward implementing this study. Potential contractors have been contacted to
determine their capabilities in this area and initial ideas for a scope of work have
been discussed. Budget constraints mean that the study can not be started until
October 1999.

Recommendation 7-99-3: Continue meetings between external stakeholders and the EAG

The EAG met with other external stakeholders in a separate meeting on the morning of March
30. This was a frank and open discussion and enumeration of these stakeholders' concerns.
The EAG feels the stakeholders were pleased overall with the opportunity to express
themselves, even though some of the issues will take effort and time to resolve. We found this
forum to be very valuable and recommend it be continued.

Proposed Action 7-99-3

The feedback from the stakeholders has been very positive. The GIT intends to
continue this forum of expression and feedback at EAG meetings.

Recommendation 7-99-4: Continue extensive communication efforts, including the
expansion of Internet utilization

There is a lengthy list of communication tools that are being used to interactively engage the
multitude of stakeholders. These tools include the quarterly and semi-annual meetings; the
annual reports, the Hydrogeologic Workplan, as well as many less formal communication
modes. Pursuant with the overall openness of the program, there are a number of aspects of
the Internet that could be used to further facilitate communications within LANL and between
LANL and the various other stakeholder groups. In addition to email and the posting of
analytical data, there is the potential for posting various reports and program plans for download
in standardized formats (.PDF, for example); maintaining real-time status information on well
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completions and re-‘prioritizations; maintaining message boards for the posting of questions,
responses, and suggestions; the development of a news group mailing list for subscribers to
receive periodic updates; etc.

Recommendation 11-98-1 was: Continue the frequent, detailed and exhaustive communication
efforts to keep relationships on the upswing with the regulators and the community as well as
the funding organizations. Recommendations 7-99-4 and 11-98-1 have been combined for
formulating an appropriate action plan.

Proposed Action 7-99-4

In addition to the formal and informal meetings with stakeholders, the GIT plans to
make information accessible via the internet. The groundwater database, with
geographic capabilities, will be accessible through the internet. A GIT web page with
links to searchable GIT meeting minutes, the Hydrogeologic Workplan, field
implementation plans, well completion reports, daily drilling reports and other
documents has been under consideration.

Recommendation 7-99-5: Continue preparation and implementation of action plans
responding to the EAG’s recommendations

The EAG found that the GIT did a thorough job responding to our comments resulting from the
GIT/EAG's first meeting in August, 1998. A draft action plan was presented at the Annual
Meeting in March. The EAG feels this is an effective method to document the response to EAG
input.

Proposed Action 7-99-5

An action plan will be prepared in response to each EAG report. The
recommendations have been numbered to facilitate tracking. Each successive action
plan will provide a status of the cumulative set of recommendations to ensure that
each is fully addressed.

Recommendation 7-99-6: Continue providing meeting locations that enhance focus

The location of the recent meeting was an aid to communication. The sequestered nature of the
meeting location (Ghost Ranch, New Mexico) helped to focus the participants upon the work at
hand by temporarily severing them from the day-to-day operations of their home organizations.
This also greatly enhanced the team-building aspects of the process among participants with
widely variant backgrounds.

Proposed Action 7-99-6

Positive feedback was received on the choice of using the Ghost Ranch location for
the annual meeting. This and similar locations will be used for future meetings.
However, there is a trade-off between isolation of the meeting participants and
getting the appropriate people to attend. For example, for the next EAG meeting the
LANL and DOE upper management will be invited. They may be more willing to
attend a meeting for a few hours of their day rather than have to travel a distance.
These concerns will be balanced when selecting meeting locations.
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Recommendation 7-99-7: Prepare hard copies of presenter’s more technical
transparencies

The presentations made at the Annual Meeting would benefit from the addition of hard copies
from some of the speakers’ more technical presentation materials.

Proposed Action 7-99-7

Full sets of the technical presentation materials will be handed out at the meetings.
The materials will also be included with the meeting minutes for the benefit of those
interested parties who can not attend.

Recommendation 7-99-8: Add some technical sessions

The EAG, apparently with the concurrence of some of the external stakeholders, would
recommend a session, perhaps one-half to one day, that could split into concurrent technical
subsessions. These could deal in more detail with drilling activities, hydrology, geochemistry,
geology, or other topics. While open to all, this would enable more thorough discussions on
particularized results and processes that might bog down a meeting of the whole group.

Proposed Action 7-99-8

The GIT would like to try this approach on a pilot basis. There is a concern that some
stakeholders may feel left out of discussions that are held concurrently. The next
Annual Meeting will include a pilot for this type of meeting approach.

Recommendation 7-99-9: Add EAG members for geoscience and economics expertise
and, possibly temporary members in other areas

To better accomplish the mission of the EAG, we recommend the addition of two new members
in the general areas of geoscience and environmental economics to supplement current
expertise, as well as to replace a former member. The addition of temporary members on an as-
needed basis is also requested if a specialty is desired for a shorter time frame.

Proposed Action 7-99-9

The GIT concurs with the need to expand the fields of expertise within the EAG. The
GIT requests that the EAG identify candidates for those positions and ascertain their
interest in participating on the EAG. The EAG should then recommend the preferred
candidates. The names and contact information for the preferred candidates should
be provided to the GIT chairperson so that contracts can be established.

Recommendation 7-99-10: Develop a risk-based conceptual plan in three categories:
Chemicals of Concern, Source, Transport and Fate, and Exposure to Receptors

A risk-based conceptual plan for determining the public health significance of contamination
discovered in groundwater during well drilling activities should be developed by LANL in
cooperation with NMED. The goal of this plan should be to reach early agreements that have
been established and accepted by all stakeholders and that will guide decisions and actions
following the potential discovery of contamination in groundwater on LANL property. For
example, resources could be re-allocated for "plume chasing" from planned well drilling
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activities, should the importance of potential risk so dictate. This risk-based conceptual plan
would provide the basis for decision making and should address risk issues that can be
aggregated into three categories: Chemicals of potential concern; Contaminant source,
transport, and fate; and Exposure to receptors.

Proposed Action 7-99-10

Initial inputs to this plan were discussed at the Annual Meeting and work is
continuing. Development of this plan requires coordination of different groups and
programs within the Laboratory so that it can be incorporated into the re-issued
RCRA permit. It is anticipated that this plan will be completed and ready for
presentation to the EAG at the next meeting.

Recommendation 7-99-11: Have EAG review LANL’s risk assessment team results and
future plans

A risk-based approach that anticipates the possibility of finding pollutants in groundwater and
can address the potential consequences can be immediately available to determine public
health significance and ecological safety as the Hydrogeologic Workplan activities progress.
The EAG would like to review these results.

Proposed Action 7-99-11

The EAG will be asked to review the planned response to detecting contamination at
the October meeting.

Recommendation 7-99-12: Develop a risk-based approach for interpreting the
significance of finding on-site well contamination; as the site-specific, alternate
contaminant level (ACL) approach has proven most useful for complex sites such as
LANL

A risk-based conceptual plan for determining the public health significance of contamination
discovered in groundwater during well drilling activities should be developed by LANL in
cooperation with NMED. We recognize that considerable work is already underway that
contributes significantly to this overall plan.

Recommendation 11-98-7was: Develop contingency for examination of intermediate zones,
particularly working with stakeholders to evaluate tradeoff between deep wells and more
shallower wells. Recommendations 7-99-12 and 11-98-7 have been combined for formulating
an appropriate action plan.

Proposed Action 7-99-12

Similar to Proposed Action 7-99-10, work is continuing on identifying the initial inputs
to this plan. The development of this plan requires coordination of different groups
and programs within the Lab so that it can be incorporated into re-issued RCRA
permit.

Recommendation 7-99-13: Compare such plans to those used by other regulatory
agencies (e.g. EPA) and other states.
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A description of risk-based approaches that have been adopted by other regulatory agencies,
including the EPA and other states, particularly for similar chemicals and sites, might be
instructive in the development of a solid, comprehensive risk-based plan that can be agreed to
by NMED and accepted by all stakeholders.

Proposed Action 7-99-13

The GIT understands that this program is not an unfamiliar task and that there are
resources available to help develop a response plan. Those resources will be
obtained and used in the development of the response plan.

Recommendation 7-99-14: Establish acceptance of site specific ACLs

A risk-based conceptual plan for determining the public health significance of contamination
discovered in groundwater during well drilling activities should be developed by LANL in
cooperation with NMED. Acceptance of site-specific, alternate contaminant levels (ACLs) as an
approach should be included in the plan.

Recommendation 11-98-2 was: Reach agreement with NMED on MCL's (and ACL's).
Recommendations 7-99-14 and 11-98-2 have been combined for formulating an appropriate
action plan.

Proposed Action 7-99-14

The GIT agrees that the process for establishing ACLs should be part of the
response plan. However, the GIT feels that it is inappropriate to propose actual
numbers for ACLs until more is known about the hydrogeologic characteristics of the
specific locations for which they might be proposed. The response plan will propose
a process for establishing ACLs and will work with the stakeholders to gain their
consensus on that process.

Recommendation 7-99-15: Reconsider the Hydrogeologic Workplan DQO scenarios when
updating the hydrogeologic conceptual models

The DQO process that was implemented and described within the Hydrogeologic Workplan is
an excellent example of the use of the DQO process within the context of site characterization.
It is based on four geophysical scenarios and assumes, of course, that the combination of these
four scenarios is adequate to generally describe the continuum of conditions that exist upon the
Pajarito plateau and, more specifically, within the boundaries of LANL. The EAG believes that
these scenarios are generally adequate but should be occasionally reconsidered, in conjunction
with updates of the hydrogeologic conceptual models, as actual site characterization data are
obtained. The ongoing modeling efforts, when verified with field data, might also be used in this
effort. If the scenarios are refined, possibly by adding new scenarios or modifying the four
original scenarios, the decisions and subordinate questions (and the means for answering these
questions) will also need to be re-evaluated and possibly redesigned.

Proposed Action 7-99-15
The GIT is in complete agreement with this recommendation. The foundation of the

DQO process is the iterative nature, which requires re-examination of the conceptual
model as new data are collected. The GIT as a whole has given limited attention to
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the re-iteration of the DQOs, but each GIT subcommittee has been asked to begin
this process with the data collected thus far. There is a need for the DQO iteration to
be “institutionalized”, so that it occurs automatically with newly available data without
having to make additional efforts. The GIT Chairperson is exploring approaches for
institutionalizing the DQO process in the GIT.

Recommendation 7-99-16: Develop DQOs for processes subordinate, but essential to, the
hydrogeologic characterization such as well completion, sample collection, data
validation, database development, and model development

Although the DQO process for the overall hydrogeologic characterization effort is basically
sound, there are subordinate issues that the EAG believes could benefit from the
implementation of DQO processes. These include: 1) well completion and development
process, 2) sample collection and handling process; 3) data validation process; 4)-database
development process; and 5)-model development process. The level of detail for these
processes might not need to be as extensive as for the four geophysical scenarios, but should
be sufficient to provide an understanding of how the decisions within these processes are being
made. We believe that the implementation of these additional DQO processes by the GIT would
serve to abrogate any stakeholder concerns with regard to LANL openness and overcome the
impression that the various groups at LANL are using operating methods and processes
independently of one another.

Proposed Action 7-99-16

The GIT subcommittees have been encouraged to use the DQO process or a similar
process in the areas mentioned in the recommendation and in all of their planning
activities.

Recommendation 7-99-17: Data gathering efforts should utilize DQO processes and a
special session discussing these efforts should be held

Due to the importance of the data gathering processes to the success of the hydrogeologic
characterization effort, the EAG recommends that a special session be held during our next
meeting with LANL and the stakeholders. This session should address both the managerial and
specific technical aspects of the data gathering and data collection processes.

Proposed Action 7-99-17

The GIT subcommittees have been encouraged to use the DQO process (or a DQO-
like process) to develop comprehensive Standard Operating Procedures for data
collection. At the next EAG meeting, the GIT will provide a report on the status of this
activity.

Recommendation 7-99-18: Database issues should be clarified and funding issues for
database development should be given a high priority

The EAG considers the development of the database, as discussed by the GIT in the
Hydrogeologic Workplan, to be of central importance to the success of the hydrogeologic
characterization and, potentially, the protection of human health and the environment. The EAG
would also like to better understand the rationale behind the HLA recommendation to manage
the Hydrogeologic Workplan database separate from the ER database. We note, with some
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concern, from the FY98 Annual Report that there is very little funding for development of the
database and, at current funding levels, it will not be a comprehensive database. The EAG
would like to see this funding issue addressed and would be interested in assisting the GIT in
conveying the importance of this aspect of the Hydrogeologic Workplan to the appropriate
funding programs.

Recommendation 11-98-14 was: FIMAD should more rapidly incorporate legacy data and the
system be available for timely use by stakeholders. Recommendations 7-99-18 and 11-98-14
have been combined for formulating an appropriate action plan.

Proposed Action 7-99-18

The GIT recognizes information management as the keystone of this program.
Development of the information management system is lagging. This is primarily due
to funding priorities and constraints. The information Management Subcommittee
has brought on a project management specialist to develop a resource-loaded
schedule in order to develop a request for funding adequate to support management
system development and maintenance.

Recommendation 7-99-19: The geologic model should be used for preliminary
predictions of stratigraphic boundaries

The approach to the geologic model seems appropriate and effective. We were particularly
pleased the attempt to predict stratigraphic markers in wells. We would like to see a prediction
for future wells (R-7, etc.).

Proposed Action 7-99-19

Predicted stratigraphic contacts are included in the Field Implementation Plan for
each well. These predictions come from the stratigraphic model. In areas of the
Laboratory where there is more control from the existing well coverage, the
predictions are closer to reality than in areas where there is minimal well coverage.
Many of the proposed well locations were chosen to provide stratigraphic control in
these areas of minimal coverage. Additionally, the basalts are somewhat of a “wild
card” because the geologic controls on the distribution are not well known, making
predictions more uncertain. Predictions on stratigraphic contacts will continue to be
made in the Field Implementation Plan. As more data are added to the geologic
model, these predictions will be become more certain.

Recommendation 7-99-20: An overall geochemical model should be developed

There appears to be great energy and inspiration displayed by the geochemists interpreting the
data. EAG would like to know how this is being developed into an overall geochemical model for
the Pajarito system. Perhaps review of this work could be done in a technical forum subset in a
subsequent meeting. The draft completion reports (for R-9 and R-12), aithough not completely
digested by the EAG, summarize the abundant data gathered in all areas, including
geochemical data. There is abundant evidence of computational interpretations of the data.
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Proposed Action 7-99-20

One goal of the Geochemistry Subcommittee of the GIT is to develop an overall
geochemical model. This effort was begun in FY99 with the development of a
conceptual geochemical model (Longmire) and a publication “Geochemistry of the
Regional Aquifer” (Keating). The interpretive tasks have fallen behind the data
collection activities but this is being addressed by requesting adequate funding for
additional resources. Development of a geochemical model is one of the interpretive
tasks for which scope, schedule, and resources are being developed. When the
scope, schedule and resources are estimated, a budget will be requested for this
task. Each GIT subcommittee is engaged in the same process so that the FY2000
budget request will include adequate funding for the interpretive tasks.

Recommendation 7-99-21: Present more geochemical calculations and carry out sorption
isotherm experiments

Geochemical modeling is proceeding with calculations that seem to at least verify observations
in the wells that have been drilled. For instance, calculations of uranium concentrations in R-9
seem to validate the observed concentrations (p. 39 Interim Completion Report for
Characterization Well R-9, as well as the presentation at the annual meeting). The EAG would
like to see more of these calculations including distribution of species, activity coefficients,
compound formation, affinity calculations, etc. Clearly, some of this has been initiated. It would
also be useful to further verify the surface complexation modeling studies by carrying out
sorption isotherm experiments using fresh core materials from the zones of interest. This
combination of complexation modeling, observed concentrations, and isotherm evaluations
would be very effective for increasing confidence in the modeling results and the calculation of
retardation factors and sorption capacities.

Proposed Action 7-99-21

Proposed Action 7-99-20 describes these as interpretive tasks that will have a
funding request for FY2000. Sorption studies are planned for areas where
contamination is encountered so that remedial options can be developed.

Recommendation 7-99-22: Additional hydrogeologic modeling results should be
presented

The information made available to the EAG at the March meeting was largely general and
conceptual in nature. During the information presentations, we received very little detailed
information on specific mode! configurations, input parameters and output results. Therefore, it
is difficult for us to evaluate the effectiveness of the models generated to date and the
appropriateness of the input parameters selected. It would be unfortunate if the principals have
to wait until 2002 or 2003 to get significant modeling results from this effort. We feel the current
personnel are quite capable of producing tentative results in a more timely fashion.

Recommendation 11-98-23 was: Use modeling as a tool to evaluate the need for and location of
future wells and as a communication tool with stakeholders. Recommendations 7-99-22 and 11-
98-23 have been combined for formulating an appropriate action plan.
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Proposed Action 7-99-22

The budget constraints for the modeling effort are a result of the difficulties at well R-
25. The response to the budget constraints is to focus on documenting what has
been done rather than further development. This focus on documentation will have
the additional benefit of having materials prepared for the next EAG meeting. The
modeling presentations for the next EAG meeting will focus on the technical details
of the modeling accomplished thus far.

Recommendation 7-99-23: The segmented approach to site modeling should be
continued

The segmented approach of breaking the site into three pieces (material disposal areas,
canyons and regional aquifer) is a good one. It allows modeling to proceed simultaneously in
several areas, i.e., regional scale modeling can proceed, with the addition of source terms after
they have been established. The segmented approach also makes each modeling task less
formidable than it might otherwise be. The conceptual models proposed for these three areas
seem well reasoned and appropriate, to the extent that we can discern. The iterative approach
of using the models as predictors and then modifying the conceptual model based on observed
versus predicted data is a good one.

Proposed Action 7-99-23

Modeling at three different scales seems to effectively provide modeling results to
many users at the same time. Plateau-scale modeling is useful for sorting out site-
wide issues such as recharge and the role of the “paleochannel’. Synchronously,
canyon-scale and MDA-scale modeling utilizes recently collected data and provides
information to the ER focus groups where it is needed. Modeling on all three scales
will increase our understanding of the system much more quickly than focusing on
modeling at one scale.

Recommendation 7-99-24: Review of hydrologic modeling reports is requested by the
EAG

In the future, as model reports are generated, it would be helpful if this information could be
provided to the EAG for review. We are particularly interested in predictions about hydrologic
conditions in succeeding wells. First predictions may be widely variant from observations, but
this only provides data for model improvement. As predictions come to fruition with model
evolution, many of the potential objections to method, interpretations, etc. will wane.

Proposed Action 7-99-24

As described in Proposed Action 7-99-22, the focus of the modeling tasks in the last
quarter of FY99 is on documenting what has been done. The EAG will be asked to
review the draft reports as they are prepared.

Recommendation 7-99-25: The locations and rates of recharge should continue to be
defined

The EAG was pleased to see attempts to identify and quantify recharge to the hydrologic
system. As we understand it, most of the recharge appears to be off-site, with the mountain
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region to the west providing significant recharge. Stream flow recharge appears to be minor.
Well R-31 will help elucidate some of these issues. We recognize the difficulty in exactly
defining these parameters, but applaud this first attempt to do so. Previously, statements
addressing recharge only expressed where it did not occur.

Proposed Action 7-99-25

In addition to the preliminary recharge discussion presented at the Annual Meeting,
plateau-scale modeling has indicated that recharge is a sensitive parameter in the
hydrogeologic model. The GIT Hydrology Subcommittee is directing additional focus
at recharge. Investigating recharge issues is an interpretive task with a funding
request in the FY2000 budget.

Recommendation 7-99-26: Improvement of drilling cost analyses as part of
benchmarking should continue

The drilling cost of R-25, per foot of hole, showed a marked reduction compared to wells R-9
and R-12. While the cost per foot has improved, continuous efforts need to be made to further
reduce the cost per foot of drilling. Because the costs are still somewhat high, several issues
should be pursued in the future to continue to reduce drilling costs. LANL drilling costs should
continue to be compared with those at other sites, such as the Nevada Test Site, to aid
benchmarking.

Proposed Action 7-99-26

As discussed in Proposed Action 7-99-2, the benchmarking study is important to the
GIT and some progress has been made toward implementing this study.

Recommendation 7-99-27: Review of the design of stainless steel screens installed in the
deep monitoring wells is requested by the EAG

The EAG would like the opportunity to review the design of the stainless steel screens and
casing installed in the deep monitoring wells. The great length of casing and screen sections
installed in these wells places tremendous stress on the well components. It is essential that the
screens and casings be designed not only to withstand the installation forces but also to have
an adequate safety factor so that the risk of failure in future installations is minimal. The EAG
has unique experience in designing and installing profile wire screens in ultra-deep boreholes
and would like the opportunity to review the designs.

Proposed Action 7-99-27

The specifications for well construction are included in the Field Implementation Plan
for each well. The GIT considers EAG review of the Field Implementation Plans very
valuable, particularly in this early portion of the program. The EAG will be asked to
review the Field Implementation Plans for the FY2000 wells.

Recommendation 7-99-28: Evaluate drilling method after 5 or 6 wells have been drilled
using the current method

The EAG feels that, after an additional 5 or 6 wells have been drilled using the current drilling
method, time should be allowed to review and evaluate the results. Early on, the DQO process
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was used to determine what the geoscientists would need to develop a hydrogeologic model.
The objectives resulting from this process were then outlined to the drilling personnel who, in
turn, utilized these objectives to develop the present method of drilling deep monitoring wells
such as R-25.

Proposed Action 7-99-28

The casing advance drilling method has been the focus of many conversations
because it is seen as the driver of the apparently high drilling costs. The procurement
for continued drilling services must be issued this fall. It will allow for use of multiple
drilling methods. Many more discussions, within the Lab and with our stakehoiders,
will occur before drilling method can be specified. However, due to the timing of the
procurement, it is likely those decisions will be made before five or six additional
wells are drilled.

Recommendation 7-99-29: Geophysical logging of boreholes should use modern and
accurate technologies

Should it be decided to continue using borehole geophysical logging techniques, the most
modern and accurate technologies should be implemented rather than the older, admittedly
more familiar, technologies. All of the data gathering efforts should be guided by the use of the
DQO process to establish the best available and most effective scientific techniques.

Proposed Action 7-99-29

The DQO process is intended to collect the quality of data adequate to resolve a
decision. Step 7 of the DQO process is the optimization step where the quality of the
data required is evaluated with respect to the cost-effectiveness of various data
collection methods. For some types of data, the quality of a resistivity log may be
equivalent to more modern types of logs, while costing less. The DQO process will
be used to select the data collection methods that provide adequate quality and cost-
effectiveness. However, it is the responsibility of the GIT to seek out new methods
that may be more appropriate, rather than defaulting to the more familiar methods.

Table 1 provides a summary of the July 1999 EAG recommendations and the Laboratory’s
proposed actions. This table also provides a crosswalk to previous EAG recommendations
(November 1998 Semi-Annual Report) that are similar.
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Table 1.

EAG Current Recommendations and Proposed Actions

Number

Recommendation

Action

Notes

7-99-1

Develop an understanding of the
relationships of upper management
among the stakeholders.

The upper management of LANL,
DOE, and NMED will be invited to
the quarterly meetings, Annual
Meeting, and the next EAG
meeting.

Combined with Recommendation 11-98-4. ‘

The GIT chairperson has provided briefings as
requested and will continue to be available on an on-
call basis for briefing upper management.

7-99-2 Pursue some aspects of benchmarking. | Potential contractors have been Combined with Recommendation 11-98-18.
contacted to determine their The benchmarking study is important to the GIT and
capabilities in this area and initial | some progress has been made toward implementing
ideas for a scope of work have this study. Due to budget constraints, the study can
been discussed. not be started until October 1999.

7-99-3 Continue meetings between external The GIT intends to continue this The feedback from the stakeholders has been

stakeholders and the EAG. forum of expression and feedback positive.
at EAG meetings.

7-99-4 Continue extensive communication In addition to formal and informal Combined with Recommendation 11-98-1.
efforts, including the expansion of meetings with the stakeholders, the | The groundwater database, will be accessible

accessible via the internet. searchable GIT minutes, the Hydrogeologic
Workplan, field implementation plans, well
completion reports, daily drilling reports and other
documents have been under consideration.

7-99-5 Continue preparation and An action plan will be prepared in The recommendations have been numbered to
implementation of action plans response to each EAG report. facilitate tracking. Each successive action plan will
responding to the EAG's provide a status of cumulative set of
recommendations. recommendations to ensure that each is fully

addressed.

7-99-6 Continue providing meeting locations The meeting locations will be off- Positive feedback was received on the choice of
that enhance focus. LANL whenever possible to Ghost Ranch for the location for the annual meeting. .

enhance focus. Similar settings will be considered for future
meetings.

7-99-7 Prepare hard copies of presenter’s The overheads will be compiled into
more technical transparencies. a meeting booklet to facilitate the

EAG program reviews.
7-99-8 Add some technical sessions. There will be increased time allotted | The GIT would like to try this approach on a pilot
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Number

Recommendation

Action

| Notes .

to technical presentations.
Concurrent sessions may be
appropriate if the participants at
meetings have clearly defined and
distinct interests that can be
addressed in separate sessions.

basis. Thereis a concérn that somé étékeholders
may feel left out of discussions that are held
concurrently.

7-99-9

Add EAG members for geoscience and
economics expertise and, possibly
temporary members in other areas.

The GIT requests that the EAG
identify potential new members and
invite their commitment to serve on
the EAG.

The GIT concurs in the need to expand the fields of
expertise within the EAG.

7-99-10

Develop a risk-based conceptual plan in
three categories: Chemicals of
Concern, Source, Transport and Fate,
and Exposure to Receptors.

A plan to address contamination
found while implementing
Hydrogeoiogic Workplan activities
will be presented to NMED and
EAG during the October meeting.

Development of this plan requires coordination of
different groups and programs within the Lab so that
it can be incorporated into the re-issued RCRA
permit.

7-99-11

Have EAG review LANL's risk
assessment team results and future
plans.

The EAG will be asked to review
the planned response to detecting
contamination at the October
meeting

7-99-12

Develop a risk-based approach for
interpreting the significance of finding
on-site well contamination; as the site-
specific, alternate contaminant level
(ACL) approach has proven most useful
for complex sites such as LANL.

Initial inputs to this plan were
discussed at the Annual Meeting
and work on it is continuing. The
development of this plan requires
coordination of different group and
programs within the Lab so that it
can be incorporated into re-issued
RCRA permit.

Combined with Recommendation 11-98-7.

The ACL criteria have been incorporated into the
response for detecting contamination.

7-99-13

Compare such plans to those used by
other regulatory agencies (e.g. EPA)
and other states.

The GIT will obtain the available
resources and use them in the
development of the response plan.

The GIT understands that this program is not an
unfamiliar task.

7-99-14

Establish acceptance of site specific
ACLs.

The ACL criteria have been
incorporated into the response to
detecting contamination as a first
step to establishing the response to
contamination.

Combined with Recommendation 11-98-2.

The GIT agrees that the process for establishing
ACLs should be part of the response plan. However,
the GIT feels that it is inappropriate to propose actual
numbers for ACLs until more is known about the
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Number | Recommendation Action Notes: S dn e )
hydrogeologic characteristics of the specific locations
for which they might be proposed.

7-99-15 | Reconsider the Hydrogeologic The conceptual models will be The GIT is in agreement with this recommendation.

Workplan DQO scenarios when
updating the hydrogeologic conceptual
models.

refined based on new data collected
in this program. The DQO
scenarios, which are based on the
conceptual models, will likewise be
refined as appropriate.

Each GIT subcommittee has been asked to begin the
DQO process with the data collected thus far.

7-99-16 | Develop DQOs for processes The GIT subcommittees have been
subordinate, but essential to, the encouraged to use the DQO
hydrogeologic characterization such as | process (or a DQO-like process) in
well completion, sample collection, data | the areas mentioned in the
validation, database development, and recommendation and in all of their
model development. planning activities.

7-99-17 | Data gathering efforts should utilize The GIT subcommittees have been
DQO processes and a special session encouraged to use the DQO
discussing these efforts should be held. | process (or a DQO-like process) to

develop comprehensive Standard
Operating Procedures for data
collection. At the next EAG
meeting, the GIT will provide a
report on the status of this activity.

7-99-18 | Database issues should be clarified and | The Information Management Combined with Recommendation 11-98-14.
funding issues for database Subcommittee has brought on a The GIT recognized Information Management as the
development should be given a high project management specialist to keystone of this program. Development of the
priority develop a resource-loaded system is lagging in the information collection in the

schedule in order to develop a program. This is primarily due to funding priorities
request for funding adequate to and constraints.
support the information
management system development
and maintenance.
7-99-19 | The geologic mode! should be used for | The predictions on the stratigraphic | Predicted stratigraphic contacts are included in the

preliminary predictions of stratigraphic
boundaries.

contacts will continue to be used in
the Field implementation Plan. As
more data are added to the

Field implementation Plan. The predictions come
from the stratigraphic model. In areas of the Lab
where there are more nearby wells, the predictions
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part of benchmarking should continue.

been contacted to determine their
capabilities in this area and initial
ideas for scope of work have been

.Number | Recommendation Action .. o < Notes - o o w s
geologic model, these predictions are closer to reality than in areas of the Lab where
will become more certain. less is known. The basalts are a “wild card” because

the geologic controls on the distribution are not well
known.

7-99-20 | An overall geochemical model should A budget will be requested for this One goal of the Geochemistry Subcommittee of the

be developed. task. Each subcommittee member | GIT is to develop an overall geochemical model.
is engaged in the process so that
the FY2000 budget request will
include adequate funding.
7-99-21 | Present more geochemical calculations | These are interpretive tasks that will
and carry out sorption isotherm have a funding request for FY2000.
experiments. Sorption studies are planned for
areas where contamination is
encountered so that remedial
options can be developed.
7-99-22 | Additional hydrogeologic modeling The modeling presentations for the | Combined with Recommendation 11-98-23.
results should be presented. next EAG meeting will focus on the | The pudget constraints for the modeling effort are a
technical details of the modeling result of the difficulties at well R-25. The response to-
accomplished thus far. the constraints is to focus on documenting what has
been done rather than further development. This
focus will have the additional benefit of having
materials prepared for the next EAG meeting.
7-99-23 | The segmented approach to site The segmented approach to site Approaching the modeling at three different scales
modeling should be continued. modeling will be continued. seems to be effectively providing modeling results to
many users at the same time.

7-99-24 | Review of hydrologic modeling reports The EAG will be requested to

is requested by the EAG. review the hydrologic modeling
reports.

7-99-25 | The locations and rates of recharge The resulits of the plateau-scale In addition to the preliminary recharge discussion

should continue to be defined. modeling will be presented at the presented at the Annual Meeting, the plateau-scale
October meeting. modeling has indicated that recharge is a sensitive
parameter in the model.

7-99-26 | Improvement of drilling cost analyses as | Some potential contractors have The benchmarking study is important to the GIT.
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Number | Recommendation Action Notes
discussed.
7-99-27 | Review of the design of stainless steel The EAG will be requested to The specifications for well construction are included

screens installed in the deep monitoring
wells is requested by the EAG.

review the well design for each well.

in the Field Implementation Plan for each well.

7-99-28

Evaluate drilling method after 5 or 6
wells have been drilled using the
current method.

The procurement for continued
drilling services will take place this
fall. More discussions will occur
before the drilling method(s) will be
specified.

The new drilling procurement will alfow the flexibility
to try different drilling methods if the drilling costs
remain high after five or six holes.
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COMPREHENSIVE LIST OF RECOMMENDATIONS AND STATUS OF PROPOSED
ACTIONS

The EAG will produce two reports, e.g., “External Advisory Group Semi-Annual Report” for each
fiscal year of implementation of the Hydrogeologic Characterization Program. Each report will
contain the EAG’s comments and recommendations. The Laboratory will address the comments
and recommendations in an “action plan” for each of the EAG’s reports.

Thus far, two EAG reports have been published, one in November 1998, and one in July 1999.
Table 2 provides a matrix matching EAG reports with the Laboratory's action plan addressing
each report.

Table 2.
EAG Reports and Corresponding LANL GIT Action Plans

FLANE GIT ActionPlar
“Los Alamos Lab
Integration Team of the Los Alamos Integration Team Action Plan for External Evaluation
National Laboratory by the Extemnal Group November 1998 Recommendations”
Evaluation Group”
“Semi-Annual Report to the Groundwater | 7-99 This document 11-99

Integration Team of the Los Alamos
National Laboratory by the Extemnal
Advisory Group”

Table 3 provides a mechanism for tracking past recommendations and the status of
implementation of proposed actions. Each action has been given a “tracking” number which
includes the EAG report publication month and year. Order of recommendations is given by the
implementation status, with those actions that have been completed given first, those in
progress given second, and those pending given last. Notation is provided where
recommendations that are substantially the same in both the November 1998 and June 1999
EAG reports.
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Table 3.

Comprehensive List of Recommendations and Status of Proposed Actions

TRACKING | ACTION | EAG RECOMMENDATION = 1 LANL. GIT ACTION" = NOTES
| NUMBER | STATUS - e R i = ‘ S L

11-98-3 Complete | Have NMED representatives Arrangements will be made with NMED to Inviting stakeholders to EAG
present during some portion of the | attend appropriate portions of the meeting. meetings will continue.
next EEG meeting. '

11-98-6 Complete | The proper sequence of priorities Tables 4-1 and 4-2 in the Hydrogeologic The tables will be updated in every
should be consistent in Tables 4.1 | Workplan (May 22, 1998) will be revised as annual report.
and 4.2. the program evolves and new data is

collected.

The priority sequence will be adjusted during
Quarterly Meetings and will be reflected in
the Annual Report.

information in Tables 4-1 and 4-2 will be
updated on an annual basis and included in
the Annual Report.

11-98.9 Complete | Core should be logged and The procedures for handling core include Adherence to the Standard Operating
evaluated as soon as possible logging the retrieved core as soon as Procedures for handling core and
after retrieval. Core that will be possible after extraction. other samples will continue to
used for parameter testing or Immediately after logging, sections of the preserve the integrity of the samples.
sorptive potential should be stored | core that are of possible hydrologic, geologic,
in an intact stgt;a and tested as or geochemical interest are preserved.
soon as possible. After the core from the entire borehole has

been collected, portions of core are selected
for testing.

11-98-11 Complete | Review data needs on a continual | The Hydrogeologic Workplan was developed | Continual re-evaluation of the data
basis and review the scope of the | on the premise that data needs would be needs will continue in conjunction with
characterization program on an reviewed with each addition of new data and | stakeholder and EAG input.
annual basis in light of what the the scope of the program adjusted based on
regulators require. that review. The regulators are regularly

involved in this review via the Annual
Meeting, Quarterly Meetings, and informal
meetings as required.
11-88-13 | Complete | WESTBAY systems should be LANL personnel have taken a number of The use of WESTBAY systems will be

demonstrated and well-understood

steps to investigate WESTBAY system
including visiting sites with WESTBAY

evaluated on a well-by-well basis and
will incorporate stakeholder and EAG
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[ TRACKING | ACTION EAG RECOMMENDATION LANL GIT ACTION NOTES _

NUMBER - | STATUS Lo < o Cal :
before it is used. systems have been installed for input.

demonstration of sampling and studying
literature from sites that are using WESTBAY
systems,

The next demonstration of the WESTBAY
system will be in as installed the R-25 well.
Completion decisions for each well will be
made after the drilling and initial sampling
have been completed and will be based on
the conditions encountered in each well.
WESTBAY systems will only be installed in
wells for which it is suitable.

11-98-17 | Complete | Place filter packs greater than 2 Filter pack will be placed 2 feet above the Adherence to the Standard Operating
feet (10 to 20 feet) above the top perforations; additionally 3 feet of fine sand Procedures for well construction will
of the screens to account for will be placed above the filter pack. continue to preserve the integrity of
settling of the filter material in wells the well.
that may be used for monitoring.

11-98-22 | Complete | Consider periodic rebid of drilling Rebid of the drilling contract will consider The initial meetings to develop the
work on a combination of per-foot | definition of per-foot charges for certain drilling procurement documents have
basis for drilling and coring and activities and per-hour charges for other focused on how to structure the
per-hour basis for other activities. activities. compensation framework.

11-98-1 In Continue the frequent, detailed Maintain communication with stakeholders at | Web interface will be operational in

Progress | and exhaustive communication the level that it has been for the past 2 years. | approximately one year. This
efforts to keep relationships on the | Formal meetings will occur five times a year | fecommendation is combined with 7-
upswing with the regulators and — four Quarterly Meetings and one Annual 99-4 for further action.
the community as well as the Meeting.
funding organizations. Informal meetings and communication (e-
mail, phone calls) will also continue as new
information warrants.
Make data accessible through the internet.
11-98-2 In Reach agreement with NMED on Initial discussions about MCLs and ACLs Requires coordination and consensus
Progress | MCL's (and ACL's). occurred at January 1999 Quarterly Meeting. | within the Laboratory (ESH-18, ER

Proposed approach in Annual Report

The proposed approach was discussed the
Annual Meeting in March.

Project) to develop groundwater
cleanup levels that can be proposed
to NMED. This recommendation has
been combined with recommendation
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TRACKING | ACTION | EAG RECOMMENDATION LANL GIT ACTION NOTES |
NUMBER | STATUS ~ : . ‘ v ' : .
7-99-14 for action.
11-98-7 In Develop contingency for A proposed approach will be discussed with | Requires coordination and consensus
Progress | examination of intermediate zones, | NMED at the Annual Meeting. within the Laboratory (ESH-18, ER
particularly working with The approach, when it is finalized, will be Project) to develop an approach that
stakeholders to evaluate tradeoff | formalized by inclusion in the RCRA permit | €an be proposed to NMED. This
between deep wells and more when it is reauthorized. recommendation has been combined
shallower wells. with recommendation 7-99-12 for
action.
11-98-14 In FIMAD should more rapidly Environmental surveillance data and data The Groundwater Database is in
Progress incorporate legacy data and the collected under this program to be available | development. This recommendation
system be available for timely use | through the internet. has been combined with 11-99-18 for
by stakeholders Groundwater data will be linked to action.
Environmental Restoration data, but the
exact relationship of the groundwater
database to FIMAD has not been
determined.
11-98-15 In The three-person drilling crew Evaluate the possibility of training another 3- | The staffing provided by the driller
Progress | should have backups in case of person crew. under their contract is under close
fatigue, iliness, or other reasons. scrutiny. The procurement for
continued drilling services that will be
released this fall may specify staffing
levels.
11-98-20 | In Revise budget and update budget | There is quarterly reporting on the budget, an | This recommendation will be fully
Progress projections on a continual basis o | annual post mortem, and a projection for the | implemented at the annual project
reflect the iterative nature to the next fiscal year. review scheduled for October, 1999.
program. Budget revisions will be discussed at the
annual project review.
11-98-21 In Have an annual project review to An annual project review will be initiated for An annual project review is scheduled
Progress | identify mid-course corrections and | FY99. for October, 1999.

ensure cost-effective management
and execution. The review should
include performance reviews,
costs to date, next year's tasks,
and proposed budget.

The review will include technical and
management performance review, previous
year costs, and next year tasks, and
proposed budget.

Participants will include LANL organizations
(ESH-18, ER, EES, NWT) and DOE.
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[ TRACKING | ACTION | EAG RECOMMENDATION LANL GIT ACTION NOTES
NUMBER | STATUS e , "
11-98-23 h Use modeling as a ool to evaluate | Planned modeling activities for FY99 should | This recommendation has been
Progress | the need for and location of future | produce a working model that can be used combined with 7-99-20 for action.
wells and as a communication tool | for this purpose.
with stakeholders. The mode! will also be used to communicate
the program with stakeholders.

11-98-4 Pending Have a better description of the A description of how the Hydrogeologic This recommendation is combined |
relationship and support within Workplan activities fit within the LANL with 7-99-1 for action.
LANL for the activity, including how | structure will be prepared for the next
the management of ESH, ER, meeting of the EAG.

NWT, etc regards the activity with
respect to their other priorities.

11-98-5 Pending Have a more detailed stakeholders | A stakeholder identification map will be The complete implementation of this
identification map defining prepared for the next meeting of the EAG. recommendation is now scheduled for
relationships other than the three the October 1999 meeting of the
to five major stakeholders. EAG.

11-98-8 Pending Use low-flow purging and sampling | The options and technical basis for each This issue will have increased
techniques for water-yielding wells | option shouid be an agenda item for the next | importance when a well is completed
and passive sampling for poorly- meeting of the EEG. and quarterly sampling begins.
yielding wells. Consensus with stakeholders on the

use of these sampling techniques
must be reached before sampling
begins.

11-98-10 | Pending Consider using cement seals if the | Should the situation arise that bentonite In the event that other seals are
bentonite grout seals fail under seals are not effective, then other sealing necessary the EAG will be asked to
certain circumstances. options (including cement seals) will be provide input on the sealing options.

considered, evaluated, and tested in order to | NMED will have to concur with any
continue the drilling. decision to change the well
completion specifications.

11-98-12 Pending Avoid mud-rotary drilling in order to | There are no plans to use mud rotary-type When mud rotary and other drilling

preserve the pristine nature of
subsequent samples.

drilling for the regional wells.

Mud rotary-type drilling may be used in other
circumstances, such as installation of wells
targeted for the intermediate zone(s) where
the exact depth and configuration is known
prior to the start of drilling.

methods are under consideration, the
EAG will be asked to provide input on
the options. Input from NMED will be
requested with any decision to
change the well drilling methods.
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TRACKING | ACTION EAG RECOMMENDATION LANL GIT ACTION NOTES - ..
NUMBER | STATUS \ . « , S . . G o ; L B
11-98-16 | Pending Complete the wells with metal Currently all deep wells are planned for metal | In the event that other fittings are
fittings rather than PVC. fittings. evaluated for use, the EAG will bg
There may be conditions under which PVC | @sked to provide input on the options.
fittings would be considered, but that NMED will have to concur with any
decision would be made on a case-by case | decision to change the well
basis considering the factors in the situation | completion specifications.
and weighing the pros and cons of PVC.
This decision would not be made without
seeking input from the stakeholders and
technical experts.
11-98-18 | Pending Benchmark the costs-to-date A benchmarking study will be initiated in The GIT concurs with this
against similar activities. early 1999 with the goal of having preliminary | recommendation. This
results for the next EEG meeting. recommendation is combined with
recommendation 7-99-2 for action.
11-98-19 Pending Develop more detailed GANTT How hydrologic results will be incorporated The complete implementation of this

chart with scheduled deliverables
that indicates how the results of
the hydrologic investigations will
be incorporated into the RFls and
CMSs.

into ER Project documents will be
determined and described.

A GANTT chart may not be the best
presentation of this information.

recommendation is now scheduled for
the October 1999 meeting of the
EAG.
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1.0 INTRODUCTION

The External Advisory Group (EAG) for the Groundwater Integration Team (GIT) of Los Alamos
National Laboratory met 13-15 October, 1999, at Los Alamos, New Mexico. This was the third
semi-annual review of activities proposed under the Hydrogeologic Workplan (Workplan)
developed at the Laboratory. The purpose of the EAG is to create an independent peer review
body, comprised of professionals with extensive technical backgrounds and experience germane
to the Hydrogeologic Workplan activities, to provide an objective review and appraisal of the
Laboratory’s scientific, technical, and economic approach to, and implementation of, the
Hydrogeologic Workplan. The current document is the deliverable that is provided by the EAG
after each semi-annual meeting. The EAG studied the notes from the Quarterly Meeting (June
1999), the R-25 Response requested by NMED, heard technical presentations, participated in
subsequent discussions, facilitated meetings with External Stakeholders (wherein Environmental
Protection Agency (EPA) representatives attended for the first time), and senior management of
the Laboratory, DOE and NMED. Reference documents include the Hydrogeologic Workplan, the
Groundwater Protection Management Program Plan, the Monitoring Well Installation Project,
Project Execution Plan, the Groundwater Integration Team Implementation Plan, previous annual
reports, interim completion reports for various wells, and correspondence among the various
stakeholders. The reviewing team consisted of Elizabeth L. Anderson, Robert W. Charles, Robert
M. Powell, Jack D. Powers, and David C. Schafer. All participated in the review and the
preparation of this document. This report summarizes the discussions, impressions, and
recommendations as of the date of the meeting.

2.0 MANAGEMENT AND GLOBAL ISSUES
2.1 Program Management

The EAG requested a meeting with upper management of LANL, DOE, and NMED to examine the
engagement of these individuals in promoting the mission of the Hydrogeologic Workplan. This
meeting was held the morning of 15 October. A broad spectrum of individuals was invited and the
EAG feels the needed decision-makers attended and participated in the meeting. The EAG further
feels that these managers displayed the motivation and dynamism necessary to lend support to
the workplan.

Paraphrasing from the Hydrogeologic Workplan. (p. 1.1), the mission is to:

®  Characterize the hydrogeologic system beneath the Laboratory adequately to
determine the existence or nonexistence of contaminants in the groundwater

B Characterize sufficiently for the siting of monitoring wells

®  Characterize sufficiently to satisfy Hazardous and Solid Waste Amendments (HSWA)
portion of the Laboratory’s Resource Conservation and Recovery Act (RCRA)
operating permit

Although some additional prioritization criteria were added later due to funding levels and
compartmentalization along program lines, wells were proposed and prioritized as to their ability to
(p. 1-2):

reduce the hydrologic uncertainty

reduce stratigraphic and structural uncertainties

detect contamination of the water supply system

assess the nature and extent of potential contamination in the groundwater.



In this context the highest priority of the Workplan (p.1-14) is the protection of all groundwater
and, in particular, groundwater of the regional aquifer because of its beneficial use as a source of
drinking water. That this mission is agreed upon by the senior management of the cognizant
organizations: LANL, DOE, and NMED is attested by examination of the literature leading to the
preparation of the Workplan. Although the interactions across the broad spectrum of management
appears somewhat uneven, the literature (given in detail in the Workplan) dating from 30 May
1995 to the transmittal of the final plan in the spring of 1998 involves the Laboratory Director,
subordinate upper Laboratory Program and Line management; the DOE Los Alamos Area
Manager and Program Managers; Chiefs, Program Managers, and Division Directors at NMED.

The meeting of October 15 began with an introduction by each participant. The frank discussion
which followed highlighted many of the priorities and concerns of each including: funding vs.
objectives, schedules, site characterization for environmental restoration, legacy vs. regulatory
issues, institutional issues for long term environmental protection, long term surveillance,
licensing, and communications. While work on the Hydrogeologic Workplan appeared to be
proceeding, there was some disagreement on what the final product(s) should be. Although there
are some gray areas, a number of objectives may be contributing to mission creep under the
Workplan: plume chasing, intermediate wells, early remediation, funding of various scientific add-
ons, drilling of monitoring wells, modeling beyond the Laboratory boundaries, and additional
regional wells. The relationship between urgent important tasks and long term important tasks
seems to be getting out of balance. Focusing on urgent long term objectives will dampen out
many of the short term problems.

Clearly, the specific, tangible products from the Workplan need to be better defined by an
agreement among senior management. The managers present at this meeting, or some subset
thereof, appear to have the authority, technical expertise, flexibility, and imagination to sharply
define these products. Such an agreement will help the Program Manager eliminate ambiguities in
response to the many stakeholders. Upper management agreements on product will lend support
to the Program Manager should he have to say “no” to some requests. The process of definition
will highlight whether there are merely disagreements or fundamental policy differences.

The EAG and the managers present at the meeting agreed that a subset of those present should
form a team to elucidate the products expected, with strong input from the GIT and the Data
Quality Objective (DQO) processes that have been initiated (see below). This Senior Management
Team will produce mature products from mature planning, not in a hurry, but with design,
conviction and forethought. This effort will provide the moral fortitude for the GIT to act in the face
of ambiguous choices. In the spirit of diplomacy, the EAG suspects the members will support their
own interests with sound arguments, based on an assessment of both theirs’ and the others’
interests. LANL, DOE, and NMED are not involved because they are committed, but have
commitments because they are involved. The EAG recognizes that the relations among the
negotiators should not be based on incipient friendship, but are a method of managing relations
among organizations with differing missions to achieve common goals. In other words, the
attendees viewed the work as issues to be addressed, not adversaries to be defeated. A
sequence of events might include:

goal definition by each of the major parties
specific products that meet this goal
measurements needed for these products
schedule for reaching this decision

This team should be chaired by a goal-oriented individual that will assure products are defined
expeditiously and renegotiated as necessary. The EAG expects this will be an iterative process.



At the Program Level, the Program Manager continues to balance the many, sometimes
conflicting, needs of the various management groups and other stakeholders in a patient,
attentive, and exhaustive manner. The EAG recognizes that the PM continues to maintain a very
open environment without abrogating ultimate decision-making authority. This is the same
reasonable, compromising style we have observed previously. There is an obvious attempt to
chart a committed path based upon consensus and forethought, eliminating abrupt unilateral
changes in direction.

2.2 Management of Stakeholder Issues

The initiation of stakeholder meetings with the EAG began with the Ghost Ranch meeting in the
spring of 1999. Consequently, a second such meeting was held to examine the issues developed
at the first meeting and add any others. In addition to the stakeholders present at the first meeting,
two representatives of the EPA joined the group for a lively discussion on the afternoon of 14
October. The format was, in general, similar to the first meeting in that EAG met with the external
stakeholders and then reconvened with the Program Manager and the GIT for their comments
directly to the external stakeholders.

— Planning Involvement: Planning involvement met with some mixed review. The
stakeholders, except the New Mexico Environmental Department (NMED), felt involvement was
good, and pointed out some communication deficiencies within their own organizations. Weekly
updates regarding accomplishments and progress would be nice. Well Field Implementation Plans
(FiPs) are to be distributed to the NMED, Pueblos, and EAG for comment. The somewhat
fractious communications this summer, particularly, between NMED and the GIT, are being
realigned in order to provide a more unobstructed flow. There was a concern that planning
involvement was impinging upon the day to day decisions at the work sites, where planning
decisions should more correctly involve the planning for the longer term. The EAG feels progress
is being made in getting balance between these extremes.

— Plume Chasing: The issue of plume chasing and its impact on the overall mission
continues. The GIT is recommending a prioritization of issues of plume chasing that can be
addressed on the; 1) less than 6 month, 6 month o 3 year, and greater than 3 year time frames.
While the prioritization is a good idea, plume chasing should be guided by the risk. The EAG feels
at this point the work load needs to be viewed in the context of the mission of the Workplan and
transferred to other workplans as appropriate. Senior management interactions will help in the
context of section 2.1 above.

— Data Distribution: The distribution of preliminary data can be done if the data are
guarded. The mechanism of such distribution remains obscure but the use of memos of
understanding (MOU’s) is being explored. Currently such distribution is done in other contexts.
Historical fact has shown that any change in “preliminary” data during the validation process
causes discomfort for the Laboratory and the legal apparatus thereof, particularly after distribution
to the media. It should be a management decision which preliminary data will and will not be
distributed. After data validation is completed the laboratory should, of course, ascertain that all
the validated data is provided to the requesting stakeholders.

— Intermediate Wells: Intermediate wells are also a continuing issue. In some cases
intermediate wells can be drilled separately from the deep wells at a cost savings over multiple
completion of the deep wells. A permanent overall resolution probably will not be forthcoming as
the issue of intermediate wells will be managed on a case by case basis.



—> Parked Wells: The issue of parked wells is nearing resolution. Apparently, all parked
wells will be cleared by January.

— Drilling Methods: Drilling issues threatened to subsume the entire meeting. The issue
of mud vs. air drilling is more directly addressed in other areas of this report. The stakeholders
had strong prejudices one way or the other. The ability to fit the technique to the objectives is well
taken. End member systems: all air, all mud, might be reconsidered in light of intermediate drilling
techniques. Intermediate approaches are possible which should allow for the collection of good,
cost-effective data on an appropriate time frame. Schedule slippage will start to be alleviated
around the first of the year with the use of round-the-clock drilling and multiple rigs.

— Well Prioritization: While some reprioritization of wells is necessary due to changing
needs, such decisions need to be frozen once made for a period of time in order to maintain some
commitment to a set of priorities. The EAG feels that the additional priorities should be included in
the list of technical priorities listed in the Workplan.

— Funding Flexibility: Funding compartmentalization between DOE and DOD can be
worked to some extent with Laboratory General and Administrative (G&A) funding which totaled
1M in the last FY.

— Personnel Changes: The concerns about well site completion decisions and
concurrent personnel changes are being addressed for day to day activities by Mr. Hull and
portions of the EAG (Schafer and Powers). This should alleviate concerns for this short term
problem.

— Modeling vs. Monitoring: The balance between modeling and monitoring must be
maintained. The perception is that they should be complimentary. Additional characterization data
will help validate the models which, in turn, will affect future data. Once again, friction will be
managed, not resolved.

—» Citizen's Advisory Board (CAB) Request: A specific request was made by the CAB to
include the EAG in one of their (CAB's) upcoming meetings. The full EAG meets only twice a year,
but will endeavor to have some representation at a future CAB meeting.

The stakeholders found the meeting with EAG to still be a useful forum to frankly discuss
concerns. Some felt this was a unique opportunity. The EAG believes the stakeholders enjoy
these interactions, and, although not all issues can be addressed in such a limited time frame, the
most important can be, allowing subsequent consideration with recommendations to be developed
and progress monitored.

2.3 Action Plan for Recommendations of the EAG

The EAG prepares a deliverable based on the presentations, deliberations and discussions held
at each meeting. As part of the deliverable, specific recommendations are made to the GIT with
respect to management and technical issues raised at the meeting. The recommendations are
considered as advice to the GIT to help insure objectives are met without failures, redos, and
overlaps. However, it is not the mission of the EAG to manage the program. lt is in the purview of
the GIT to examine the cost effectiveness of individual recommendations over the broad spectrum
of the program. It shall be a management decision which recommendations are implemented.
Possible cost implications range widely from, for example, simply inviting other organizations to
the periodic EAG meetings, to adding drilling crews, to benchmarking of existing processes. If a
large percentage of the recommendations are given serious consideration, the EAG feels it is in
general agreement with the GIT on priorities for the program.
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The GIT has examined the previous EAG recommendations and prepared both a preliminary
document for the recommendations of the first meeting in August of 1998 (February, 1999) and a
table with the disposition of recommendations for both the first and second meetings (March,
1999) as part of the material presented at the October meeting. The EAG is pleased with the
response to the recommendations. It should be noted that all recommendations were not
implemented; some are pending and some were eschewed as is right and proper. This will be an
iterative process as are many aspects of the program noted elsewhere.

There are some broad, recurrent themes that the EAG wishes to emphasize. These involve
benchmarking, exhaustive communications, risk-based conceptual approaches, drilling
objectives/techniques, monitoring objectives and approaches (including well completions,
sampling devices, and sampling techniques), database development, balancing of processes
necessary to achieve project goals such as monitoring (i.e. including data collection) and
modeling, and product definition based on existing DQO's. It cannot be overemphasized that
agreement on the final product(s) of the Workplan is needed. Without a destination, any pathway
will suffice. The tables presented in October address these and the more specific
recommendations. The EAG sees progress on all fronts, albeit at different rates.

2.4 Development of a Risk-based Conceptual Approach

In our previous reports, the EAG has emphasized the need for a risk-based conceptual approach
to evaluate the significance of potential contamination that may be identified during the well drilling
operations. Simple comparison to maximum contaminant levels (MCLs) is not adequate to
describe potential significance to human health. In addition, contaminants may be identified for
which there are no existing MCLs. Current strategy, one of plume chasing, regardless of who
performs it is doomed to failure because it will be impossible to drill enough holes to determine the
ultimate fate and significance of contamination. Modeling and geochemistry will be needed to fill
the knowledge gaps.

In our previous report, we noted that the risk-based approaches that have been adopted by
regulatory agencies, including the EPA and the states, should be helpful in supporting the
development of a comprehensive risk-based plan for LANL that can be agreed to by NMED and
accepted by all stakeholders. As is usually the case, the practical use of guidelines can be further
amplified by reviewing the precedents set by risk-based approaches adopted on a site-specific
basis. Accordingly, this report provides a brief summary of risk assessment guidelines and
approaches that may be useful in defining a risk-based approach for LANL. Pertinent guidance
and practices are presented in Appendix A.

In order to impiement a risk-based approach to evaluation of contaminants that may be
encountered during well drilling, it is essential that the stakeholders first commit to using a risk-
based approach to evaluation of contamination. Screening criteria for determining levels of
concern and establishing priorities are important to decision making concerning the use of
resources. Interim to the development of a complete site-specific hydrogeologic model, simple
models might be considered for use in evaluating the levels of concern and need for further
evaluation.

The October 1999 meeting presentations contain a list of Contaminant Response Criteria that can
be used to qualitatively evaluate the levels of concern with regard to contamination found in the
context of the well-drilling program. These Criteria are essentially the same as those outlined by
the EPA in its Alternate Concentration Limit Guidance (US EPA, 1987). For example: in addition to
comparing the contaminant concentration to a health-based limit, transport characteristics of the
contaminant, information concerning groundwater flow direction, as well as the proximity and
withdrawal rates of the nearest downstream water-supply wells should be used in establishing the



urgency for further characterization of the area surrounding the contaminated well. If the risk goals
are set, the concentrations of the COPCs observed during the well-drilling program may be
acceptable at levels higher than the MCLs because of the affects of travel time, attenuation and
dilution that would occur between the site-characterization well and any drinking water wells.

The Contaminant Response Criteria that require risk goals and modeling support are those that
describe the potential for risks to human health by exposure to the constituent(s) of concern and
the potential damage to wildlife, vegetation or physical structures caused by exposure to the
constituents. These are challenging to assess. Data collected in the well-drilling program can be
used most effectively in quantitative modeling of risk. In setting risk goals, LANL will have an
interim standard by which it can determine the needs for further site-characterization in its efforts
to delineate the extent of contamination and to support the site-specific modeling. We recommend
that the impetus to “plume chase” be guided by the nature and magnitude of the risk; detailed
characterization of plumes should be reserved for situations of significant risk.

The hydrogeochemical characterization activities currently underway will serve to support the
development of risk-based decisions and standards. Specifically, the significance of contaminants
that may be encountered during well drilling must be evaluated in light of the potential for
attenuation and degradation of the contaminants during transport from sources of contamination
to the point of exposure, in this case potential exposure via water supply wells. The current
geochemical and hydrogeochemical modeling studies are critical to this approach. By
understanding the hydrogeochemical conditions at the LANL site, regulators and LANL
management will be able to screen for the contaminants of potential concern, focus the field
hydrogeology program and geochemical investigations, set priorities concerning further
characterization of the site and be prepared to evaluate the significance of risk associated with
potential groundwater contaminants.

The precedence of using a risk-based approach under Superfund and RCRA provides strong
encouragement and a framework for developing such an approach for dealing with contaminants
that may be encountered in groundwater at LANL. Such an approach is encouraged and shouid
be worked out in advance with NMED. A well guided risk-based approach will be enormously
useful for interpreting the significance of contaminants encountered during well drilling as well as
for dealing with legacy cleanup issues and RCRA permitting issues.

2.5 Data Quality Objectives

in our report based on the March 1999 semi-annual meeting, the EAG praised the DQO process
implemented by LANL as it applied to the overall Hydrogeologic Workplan subsurface
characterization effort. We also indicated that there were subordinate issues that the EAG
believed could benefit from the implementation of DQO processes, albeit possibly at a reduced
level of detail relative to the DQOs developed for the understanding of the geophysical scenarios
at LANL. These included:

The well completion and development process
The sample collection and handling process
The data validation process

The database development process

The model development process
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The need for development of DQOs for these subordinate processes has been underscored by
the problems encountered with the completion of well R-25. We note that approaches cognate to
this process have been established to some degree for most, if not ali, of these subordinate
issues, and we applaud the efforts of developing/revising DQO processes for drilling methods. We



are also encouraged by the joint working session between NMED and the GIT to develop data
collection DQOs.

The EAG would like to further suggest that consideration be given to the development of these
DQO processes under the auspices of a GIT Quality Assurance Project Plan (QAPP) for the
Workplan unless this is already being done. If such QAPPs are developed and/or are being
developed in individual divisions they should be coordinated into a single QAPP for the Workplan.
Perhaps the Senior Management Team could assist in this endeavor. Such an approach would
accomplish several worthwhile goals. It would:

. Consolidate the DQO development processes under a defensible justification of the data
quality needs (which would be stated/reiterated in the QAPP, either specifically or by
reference). These needs would be keyed to the final products of the Workplan as developed
by the management team with input from the GIT (see section 2.1).

It Incorporate a single individual (the Quality Assurance Officer or Coordinator) who could
organize the efforts, including
o establishing time frames for DQO completion
« assuring that the DQO processes are consistent both in mode of development and in their

relationship to, and affects upon, the other DQOs
« coordinate internal/external reviews for the draft DQOs prior to their final adoption.

Il Assure that the DQO processes being developed are relevant to the final outcome
product of the entire Hydrogeologic Workplan project when the investigations funded by this
effort conclude.

Having stated these suggestions, the EAG would like to avoid the development of another project
bureaucracy or committee that would result in fewer actual accomplishments and delay progress.
We suggest that the GIT select someone from within their group, preferably someone with both
QA and goals-oriented scientific experience, to serve as the QAO. The selected person would
then coordinate with the management committee that is determining the actual nature and content
of the Hydrogeologic Workplan products to be developed. The QAO could then
develop/reference/incorporate data quality needs based on these resuits into the QAPP, then
coordinate with the groups developing the subordinate DQO processes. Should the GIT choose to
follow this approach, members of the EAG will assist in whatever capacity we can, some of us
having fairly extensive QA/QC experience.

2.6 Administrative

The EAG finds the notes for the previous (March) meeting to be a very helpful compilation.
Thanks to Johnson and Bitner for the document. Please let us know if there are any others we are
overlooking for this compliment. We look forward to similar note-taking in future meetings. The
compilation of copies of the overhead transparencies was also very helpful and facilitated our
note-taking. The advance preparation by the editor is greatly appreciated and we recommend
continuing this activity.

As an aid in future meetings, the EAG encourages the use of name tags. These could be
prepared at the meeting by the attendee. Although we are becoming more familiar with the
attendees, there tend to be new faces at each meeting. This would help us and, perhaps, others
in attendance to better communicate.

Communication of important materials in the interim period between meetings has been requested
by some members of the EAG as well as some of the other stakeholders. There seems to be a
number of ad hoc activities meant to communicate progress, data, policy decisions, etc. between
scheduled meetings. Rather than set up yet another communications device for the EAG, would it
be possible to display this information on the web site for all to gather as they wish? It could be
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archived for back notices. This might save some labor for a number of those already trying to
communicate to various audiences by other means.

As stated previously, the CAB specifically requested the presence of one or more of the EAG at
one of their regular meetings. We will contact them to make arrangements.

2.7 Recommendations and Requests

1. The EAG recommends the formation of an Senior Management Team to help define end
product(s) with representatives from LANL, DOE, and NMED.

2. We recommend the continued examination of add-on requests and divesting the GIT of items
not specifically enumerated in the Workplan.

3. We recommend establishment of a policy for data distribution.

4. We recommend re-enumeration of the criteria for well prioritization. The economic and

political situations are aspects that are gradually changing the technical prioritization

presented in the original Workplan.

The EAG will meet with CAB at a mutually agreeable time and place.

We strongly recommend a risk-based conceptual approach.

We recommend selecting some individual on the GIT to lead development of subordinate

DQO’s, manage a QAPP for the Workplan and elucidate its relationship to the existing

documents in Environmental Restoration (ER) and Environmental Safety and Health (ESH) as

well as the Workplan final products.

8. We recommend development and regular updating of the web site for routine communication
of data, issues, etc.
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3.0 TECHNICAL ISSUES
3.1 Data Gathering

In our previous report, the EAG advised that data gathering activities should be guided by the
development of DQO processes for these activities (which have been addressed in Section 2.5 of
this report). The presentations at the October Semi-Annual Meeting seem to indicate that
progress is being made in this general direction with the implementation of GIT subcommittees
that will use either “the DQO process (or a DQO-like process) to develop comprehensive
Standard Operating Procedures (SOPs) for data collection.” This is an encouraging result and we
hope that this means that these SOPs will be used, as much as possible, across LANL
organizations. As we recommended for the DQOs, we would also recommend that the SOPs
which are developed be subjected to some form of external review prior to finalization. These
SOPs should, of course, be developed under the auspices of a Hydrogeologic Workplan QAPP
(Section 2.5), preferably as a component output of a QAPP that would encompass both the DQO
development, the resultant SOP formuiations, and guidelines for data verification that would result
in “pedigreed” data suitable for inclusion in the Water Quality Database.

We would still like to request that technical sessions addressing several specific issues with
regard to the development of data gathering SOPs and processes be incorporated into the next
Semi-Annual Meeting that is attended by the EAG. Suggested sessions could include:

e QA/QC program development: QAPPs, DQOs, SOPs, data needs, data display and
statistics
Well drilling and completion
Characterization of hydrogeologic parameters
e During drilling
o After completion
o Objectives-based ground water sampling



e Contaminant discovery and plume delineation
e Data vaiidation, dissemination, storage and use

3.2. Database

The “Groundwater Database Project” presentation at the October 1999 meeting clearly illustrated
that LANL has been putting a great deal of thought and effort into the process of designing and
developing this database. One of our prior concerns had been in regard to the Harding-Lawson
Associates recommendation to manage the Hydrogeologic Workplan database separate from the
ER database. This concern was due to our perception that such compartmentalization of
databases would result in a reduced ability to understand the subsurface at LANL relative to the
degree of understanding that could be realized should all organizations be storing their verified
data within a single database. If our current understanding is correct, the data collected under the
auspices of the Hydrogeologic Workplan will now be incorporated into an institution-wide
comprehensive “Water Quality Database”. We realize that the development of such a
comprehensive database requires a great deal of effort but are confident that the effort will be
worth the invested resources.

The modular approach being used by the Information Management Subcommittee to develop the
database seems to be logically structured to optimize limited personnel resources while making
the development tasks manageable. The module implementation order could be debated and
individual preferences would probably depend heavily on training and interests. However, the
chosen order seems reasonable given the scope of the data that must be entered, the relative
degree of data importance and the required level of data interpretation prior to implementation.
One exception to our overall agreement with the implementation order might be to suggest
promotion of the development of the water ievel module prior to the chemistry module. Water level
data are readily obtained, require little interpretation, are fairly easy to incorporate into a database
format, and are of immediate importance to hydrogeologic modeling efforts. Subsequent
development of the chemistry module is important due to the large amount of data that will result
from chemical analyses (requiring timely input) the possibility of contaminant discovery during the
hydrogeologic characterization, and the geochemical modeling and testing that will occur following
contaminant discovery. The order of the remaining modules seems reasonable based on relative
importance and the degree of interpretation required prior to entering database values.

Of significance in the development of this database is the inclusion of only accurate and verifiable
information. We note that ER and ESH are working jointly to develop a “pedigree” for the data as
part of the database QA/QC process. We would encourage these groups to put forward the
pedigree requirements for review prior to final implementation. The EAG would be happy to
participate in this review process.

The EAG was pleased to see the prototype implementation of the data entry and display system
for use with the database. The interface seemed sufficiently simple, which should allow data entry
by non-technical personnel. The data display modules for the prototype example (water levels)
seemed to create useful comparisons of the data in both graphical and tabular form. Although the
prototype we saw was in the seminal stages of development, we anticipate that when compiete it
will serve as an example template for the development of the other modules. We encourage that
testing and comments be solicited from potential users prior to finalization of each module's data
entry and display system, beginning with this prototype. We would also encourage the creators of
the data entry and display system to seek a priori input from potential users during the initial
development of these systems. This could minimize extensive overhaul of the systems in their
later stages of development.

10



3.3 Modeling

Great strides continue to be made in the modeling activities. Based on projected funding for the
coming year, it should be possible to continue to make significant headway in this regard.

As the EAG has stated previously, we like the idea of breaking the modeling into three
components based on scale. The local, focused scale can be used to answer site-specific
questions and, when appropriate, provide source terms to the larger scale models. Likewise the
canyons scale models can be developed independently and used as source terms for the regional
scale model. It seems to the EAG that much progress has been made towards the integration of
these three components since the March meeting. The October presentations clarified how the
components will feed information into one another in a cohesive and useful manner. We
encourage this integration effort to continue.

Another worthwhile aspect of the modeling effort has been the approach of setting the model grid
size (i.e. resolution) relative to the needs (such as environmental sensitivity and contamination
probability) of the modeled area. Examples of this are the higher resolution inset of the Pajarito
Plateau grid into the coarser grid of the regional-scale model and, if our understanding is correct,
the even higher resolution being used in some of the wetter canyon models, such as Los Alamos
Canyon. This should allow for much faster numerical processing while still yielding necessary data
for transport and fate predictions and needed boundary input into other parts of the overall
modeling process. This approach focuses computational resources where needed rather than
diffusing them across the entire model.

One of the unknowns associated with the modeling effort continues to be the spatial distribution of
infiltration. For much of the problem solving that will be accomplished using the models, this may
not be a serious limitation. For example, as long as the model faithfully reproduces head gradients
and hydraulic conductivities, most predictive simulations such as travel times and contaminant
concentrations will be valid.

An additional limitation continues to be estimation of effective aquifer porosity. Based on data
presented at the EAG meetings, the effective porosity term appears to be insensitive to other
observed phenomena. Efforts should continue to quantify this term as best possible. Frankly this
is not an unusual problem and, unfortunately, is one that plagues most contaminant transport
studies.

The EAG endorses the LANL objective of developing geochemical conceptual models of the
canyon systems. Although not strictly necessary from a hydrologic modeling perspective, wherein
only water flow would be of concern, geochemical modeling is of utmost importance for
developing an understanding of the transport and fate of contaminants in the subsurface. This is
clearly significant for the canyon systems since studies and observation have shown that the bulk
of water movement at LANL occurs in these locations, some of which have coincidentally served
to channel potentially contaminated outfalls from certain of the Technical Areas.

The EAG is also pleased to see that modeling is already being used to evaluate infiltration and
contaminant transport and fate in certain locations that are known to contain subsurface
contaminants. We were impressed by the attempts to understand these aspects for tritium
transport in Los Alamos Canyon, for water infiltration in areas (Material Disposal Area) MDA A
and B at TA-49, and that both solute and colloidal transport of potential contaminants were being
considered. We do have some concern, however, that in some instances the fundamental
location-specific characteristics of contaminant transport might not be adequately addressed. For
example, the extremely high Kd value used in the TA-49 model to predict cesium transport was
developed from geologic materials at Yucca Mountain, NV. Although the Kd value for TA-49
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should also be fairly high, it will probably not be as high as for Yucca Mountain due to the
abundance of zeolites present at the Yucca Mountain site.

Another concern of the EAG, beyond the lack of site-specific Kd values, arises from the
discussion of the use of Kd values in the modeling efforts. It is important for the modelers and
practitioners to understand that Kd values are simple numerical coefficients of partitioning, or
distribution, between the solution and sorbent phases. Kd values imply no understanding of the
sorptive processes nor do they impart any understanding of the chemical reactions, kinetics,
physical phenomena, or sorptive limitations that result in/from the removal of solute species from
solution. Worse, from a transport modeling standpoint, Kd values assume that the sorption
process is linear with respect to concentrations of solute and adsorbent surface area. This is
almost never the case, except perhaps at very low solute concentrations, especially for the
sorption of metals and inorganics. A discussion of the reasons for this nonlinearity is beyond the
scope of this report, the reasons being numerous and complex, but the use of Kd values can lead
to overestimation or underestimation of contaminant transport times. The EAG recommends an
evaluation of the advantages and disadvantages of using parameters developed from surface
complexation modeling versus the incorporation of simple linear isotherm Kd values within the
overall transport models. It is not that the EAG is opposed to the use of site-specific Kd values in
the models, should they provide satisfactory and verifiable transport results, but we believe that
surface complexation modeling could ultimately provide greater flexibility for simulating a wider
variety of geochemical conditions in the subsurface. This could become important should
conditions change due to unexpected influences, for exampie, the intrusion of a plume into a
previously unimpacted zone of the subsurface. It is our understanding that some complexation
modeling has been carried out by Longmire, but we are unaware of whether the results have been
tested in the transport models and compared to the results using linear Kd values.

3.4 Drilling Activities

Several well drilling and design issues have been brought to the attention of the EAG. Following
are comments and suggestions concerning several of these.

Consideration has been given recently to the use of mud rotary drilling because of the high cost of
the casing-advance system. However, it is important to keep in mind that the high costs that have
been incurred are not solely due to the casing-advance drilling method. Up until now, most of the
casing-advance drilling has been performed with three restrictions, which have added
substantially to the cost. They are:

l. Performing detailed characterization while drilling.
Il. Attempting to seal all perched zones while drilling.
1. Avoiding the use of bentonite as a lubricant behind the casing.

Items 1 and 2 have taken enormous amounts of time, adding to the drilling cost. ltems 2 and 3
have necessitated installing extra drill casing strings of successively smaller diameter. This, in
turn, has resulted in such a small final borehole diameter that placement of annular materials has
had to occur through a 1-inch tremie pipe, slowing the completion procedures and driving up
costs. Also, Item 3 has resulted in stuck drill pipe, slowing drilling substantially. Without these
requirements, drilling costs would have been much lower.

Implicit in mud drilling is that none of the above three items will be achieved or required. Because
of this, an additional drilling option that should be kept open is casing-advance drilling without the
restrictions enumerated above. Unencumbered, casing-advance costs may be as low as mud
drilling costs, or even lower, depending upon drilling conditions. A specific advantage of casing-
advance drilling is that perched zones can be identified easily at negligible cost while drilling.
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A significant advantage of mud drilling is the ability to drill a larger size borehole, allowing the use
of a larger tremie pipe for placing backfill material. However, mud drilling could be particularly
difficult if lost circulation zones are encountered, especially if they occur beneath caving and
unstable formations such as are likely in drilling from mesa tops. Obtaining materials on short
notice in secure areas appears also to be a potential problem. Also, mud disposal could be
expensive if the mud becomes contaminated with hazardous materials during drilling. Following
are lists of some of the advantages and disadvantages associated with mud drilling.

Advantages

l. Larger borehole and tremie pipe size

. Faster drilling (perhaps only in ideal formation conditions)
it Reduced cost under ideal drilling conditions

V. Faster tripping of drill rods

V. Greater depth capability

VI More effective lifting of cuttings

Vil. More aggressive bits available

VIII. Open hole geophysics
Disadvantages

i Lack of characterization data (identifying perched zones)
L. Requires materials approval (mud and lost circulation materials)
ll. Expense and down-time associated with lost circulation

v. Possible loss of borehole because of lost circulation

V. Disposal of contaminated drilling mud

VI Possible spread of contamination while drilling

VII. Creation of artificial “perched zones” during drilling because of loss of drilling fluid
(indistinguishable from real perched zones during geophysical logging)

Vil Cementing off perched zones (for fluid loss control)

X Large space requirements (tanks, etc.)

X High volume water requirements

XI. Requires 24-hour/seven-day operation

XIl. Well development may be more difficult

XIH. Detection of water zones, including perched zones, may be difficult

XIV.  Extensive site preparation

XV. Use of camera is precluded

XVL.  Coring is difficult

XVIl.  Possible alteration of water samples caused by invasion of large volumes of bentonite
into the formations

A detailed analysis of the implications of selected well completion diameters due to mud drilling
and casing advance as well as casing strength and well screen design is presented in Appendix
A. In summary, the original wells had an innermost drill casing with outside diameter of 8.625".
Using a 4.5"(ID) or 5”(ID) well casing completion string required a 1" tremie pipe to be used during
completion as both must be accommodated side by side inside the innermost well casing.
Transmittal of material through this small diameter has significantly increased costs.

Current drill casing strings will step down to 9.625" outside diameter drill casing in two steps. With
offset of the 4” (ID) or 4.5"(ID) well casing one might use 1.75” (OD) tremie pipe which greatly
facilitates well completion. A 57(ID) well casing will preclude using any other than 1” as before.

All four options of well casing(4”, 4.5" and 5") have disadvantages:
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4-inch ID may not be able to install 4-inch submersible pump
4.5 -inch ID high price or long lead time on casing
5-inch ID forces use of 1-inch tremie in most wells

In short, while there is no silver bullet solution to all well situations, it does highlight the need to
cost each succeeding well based on the anticipated geologic setting, depth, data needs, and
consequent need to step down to smaller diameters.

Some of the casing and screen designs used in previous wells have not been appropriate.
Examples include well screens that are too weak for the intended installation depth and well
casing with welded end fittings resulting in crooked ends. Casing and screen used in future wells
must be designed appropriately to insure adequate hydraulic performance, strength and
straightness and suitable dimensions.

Flush thread casing, which allows a larger diameter casing to be used, will be about 50% weaker
than jointed casing but still will allow casing for well depths of 1800 to 2000 ft. with a 2:1 safety
margin.

It is recommended that profile wire screens be used in the monitoring wells to maximize the
“developability” of the wells. We understand that recent proposals have included the possibility of
using punched or slotted casing (louvers). Use of such screens hinders well deveiopment
because they provide limited open area. For a given diameter and slot size, profile wire screens
generally provide five to eight times as much open inlet area as punched pipe. Numerous studies
and well completion case histories have shown that high open area screens can be developed
more effectively than low open area screens. It would be non-cost effective to cheapen the well
intakes in these monitoring wells.

3.5 Ground Water Monitoring

Monitoring wells are installed to accomplish one or more specific objectives, all of which typically
require that the concentrations measured in the sample accurately represent the concentrations in
the subsurface at that point in space and time (see Appendix B for more detail). For a successful
monitoring program, it is important that data needs to accomplish these objectives are considered
throughout the process, from planning the well location to collecting and storing the samples.
Recently, certain aspects of the drilling and monitoring program of the Workplan have raised
legitimate questions about the processes and procedures being used as well as modifications
being considered for installing, completing and sampling the wells. It is important that all these
processes be considered within the context of capturing the information needed to accomplish the
monitoring objectives. The processes and procedures of concern are:

A. Dirilling with mud (bentonite)

B. Use of long well screens

C. Single completion wells screened above the water table

D. High purging and sampling flow rates in long-screen single completion wells
E. Failure to collect core and/or cuttings

All of these procedures can have detrimental impacts on one or more of the monitoring objectives
at LANL. it is, therefore, incumbent upon the GIT to understand the data compromises that will
result should factors A through E be manifested within the context of the Workplan.

Factor A, drilling with mud, carries the risk of adsorbing contaminants, particularly the cationic
contaminants, onto the bentonite that penetrates into the pore space around the well screen and
is not removed by well development. Should this occur, it could result in reduced concentrations
or non-detects on contaminants that are actually present in the vicinity of the well.
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Factor B, the use of long well screens, raises a number of issues that have become well known in
recent years. These issues can cause problems with data interpretation relevant to the monitoring
goals at LANL. Pumping such wells at high flow rates is often recommended but is usually not the

best sampling approach, both for hydrogeologic reasons and the detrimental impacts of high-flow

rates on the collected samples. A better method, for long-screen wells that are already installed, is
to characterize flow rates across the screened interval with depth and situate the pump intake in a
zone with reasonably good flow on the assumption that this is where the contaminant is also likely
to be moving most rapidly. Then use low-flow sampling techniques. If possible, characterizing the

well for contaminants along the screen length is an even more direct approach to determining the

best sampling depth. The use of long-screened wells should be avoided.

The EAG is unaware of any value in screening a monitoring well at LANL above the water table
(Factor C). We recommend that this practice be discontinued and that construction techniques be
modified for future installations to preclude declining water tables from resulting in screen
aeration. Numerous geochemical effects can result that affect sample quality when air is allowed
to intrude into the formation around the monitoring well, all of which are detrimental to obtaining
representative samples. Such effects are primarily due to oxidation of mineral surfaces, solutes,
etc.

There are a number of problems with bailers or high purging and sampling flow rates (Factor D)
that are compounded by their use in wells with long screens. These problems have been
addressed in numerous publications and include:

Q Sampling device insertion (bailers or pumps) that mixes the stagnant casing water into the
screened interval

0 The generation of large volumes of purged waters for disposal (typically 3 to 5 casing
volumes)

o Confounding hydrogeologic effects

0 Turbulence and aeration effects
a Potential loss of volatile contaminants and dissolved gases from the samples
a Shifts in chemical equilibria that can impact the analytes
0O Dewatering of the well and aeration of both samples and the sediments around the

screened interval

Q Particle entrainment due to turbulence and induced stress, i.e., artificial turbidity.

The single solution to these problems, given current technological limitations, is to use low-flow
purging and sampling techniques that minimize disruption to the samples.

Information can be obtained from core materials that helps to attain monitoring program goals.
This information can consist of descriptive evaluations, permeability tests, and the results of
experiments performed on the core materials. Therefore, failure to collect core or cuttings samples
(Factor E) during drilling can significantly reduce the capability to understand the geochemical
milieu of the monitoring well. This is of particular significance if monitoring indicates the presence
of contaminants in the ground water at that location. Several types of information can be gleaned
from core materials relevant to contaminant transport and fate via adsorption studies, extractions,
etc. We recommend that properly collecting core sequences be continued for the deep monitoring
wells to be installed in areas having high expected contaminant probability. However, it might be
possible to eliminate, or significantly reduce, the amount of coring in locations where contaminants
are considered unlikely should the need for rapid well installation, and concerns about the overall
drilling cost, exceed the value of the core.
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3.6 Recommendations and Requests

1.

2.

The EAG continues to believe that data gathering activities should be guided by the
development of DQO processes for these activities and supports the efforts in this direction.
The EAG recommends that the SOPs developed under the DQOs or DQO-like process be
subjected to some form of external review prior to finalization.

We would request information needed to better understand the relationships of DQOs and
SOPs to the QAPPs developed in ER and ESH to better evaluate the potential need for
development of a QAPP for the Workplan.

We recommend technical sessions examining data gathering at later semi-annual meetings.
The EAG encourages the plan for a comprehensive Water Quality Database and encourages
input from users in both the preliminary and latter stages of a database module’s
development.

We encourage efforts to better understand the spatial distribution of infiltration, porosity and
hydraulic conductivity.

The EAG promotes the use of geochemical modeling as it relates to fate and transport of
contaminants or where it can yield better understanding of ground water flow directions and
rates.

We recommend better evaluation of the advantages and disadvantages of using parameters
developed from surface complexation modeling versus the incorporation of simple linear
isotherm Kd values in the models and the use of non site specific Kd's, in general..

We encourage the use of properly designed profile wire screens in the monitoring wells.

. The EAG has the following recommendations with regard to monitoring of the LANL wells (see

Appendix B for more detail):

e Ali processes involved in creating and sampling the monitoring wells should be
considered within the context of capturing the information needed to accomplish the
monitoring objectives.

¢ The use of mud rotary drilling techniques is largely inappropriate for the goals of the
Workplan. We encourage use of unencumbered casing advance drilling in appropriate
cases (i.e. where core is not needed and some drilling mud can be used as a lubricant
except in the zones to be screened) as a substitute for mud rotary drilling. However,
shouid extensive data needs exist at a given location, the current casing advance
methods (encumbered) might have to be continued.

o For long screen wells that are already installed, characterize flow rates across the
screened interval with depth and/or characterize the well for contaminants along the
screen length to determine where to place the pump.

e For long-screen completions that are not yet installed, consider different construction
techniques. Perhaps consider Westbay sampling installations.

The monitoring wells at LANL should not be screened above the water table.

Different construction techniques (i.e., not single long screen) should be considered for
wells that will be subjected to screen aeration as the water table drops during the well's
lifetime.

e Low-flow sampling should be used for routine monitoring in all the monitoring wells at

LANL due to the potentially detrimental impacts of high-flow sampling on sample quality.

The proper collection of core sequences should be continued for the deep monitoring

wells installed in areas having high expected contaminant probability. Consideration

might be given to reducing the amount of coring in locations where contaminants are
considered to be unlikely, thus speeding well installation.

16



APPENDICES

Appendix A. Guidance and Practices for a Risk-Based Conceptual Approach
Use Of Risk-based Approach Under Superfund

The first risk-based approach was adopted by the U.S. EPA in the Superfund program to
implement authorities under the Comprehensive Environmental Response Compensation and
Liability Act of 1980 (CERCLA). The objectives of a risk-based approach to remediation may be
summarized as follows: provide an analysis of baseline risk and help determine the need for
action; provide a basis for determining levels of chemicals that can remain onsite and still

be adequately protective of public health; provide a basis for comparing potential health impacts of
various remedial alternatives; provide a consistent process for evaluating and documenting public
health threats at sites. To date, the Superfund program has released four sets of guidance for the
purpose of supporting risk-based approaches to evaluating contaminated sites (US EPA, 1989,
US EPA 1991a, US EPA 1991b, US EPA 1998). Currently, the risk assessment guidance for
Superfund sites (RAGS) is undergoing a revision for the purpose of including and updating parts
of the guidance related to community involvement, non-residential land use, establishing
background for risk assessment, and the use of probabilistic risk assessment.

Risk assessment and risk-based decision-making has been used throughout the Superfund
program for the purpose of screening the chemicals of potential concern, evaluating associated
risk, and setting performance (cleanup) standards, and priorities. Risk is generally determined by
considering the health effects associated with pathway analyses which incorporates factors such
as the type of exposure, exposure rate and frequency, duration, together with toxicity factors for
the involved contaminant. Alternate contaminant levels (ACLs) have been widely used at many
sites to determine the significance of on-site groundwater contaminant levels. The acceptable risk
for Superfund activity set forth by the EPA in its National Contingency Plan for Superfund (1990)
range from 10+ to 10%.

Underground Storage Tank Risk-based Corrective Action

Similar to the Superfund program, the Office of Underground Storage Tanks (UST) developed a
risk-based approach to remediation and corrective action. The Underground Storage Tanks
Program was authorized under Subtitle 1 of the Hazardous and Solid Waste Amendments (1984)
to the Resource Conservation and Recovery Act (1976). In the beginning of the program, many
cleanup requirements were based upon generic standards without consideration of the actual or
potential risk to human health or environment. As the number of UST sites requiring corrective
action increased, the need for a risk-based approach became clear. The American Society for
Testing and Materials (ASTM) published its Standard Guide for Risk-Based Corrective Action at
Petroleum Release Sites (ASTM E-1739-95). The EPA participated in the development of the
initial form of this emergency standard [ES-38-94]. While the EPA does not require its use, it does
require the use of a risk-based approach in the State and Indian Country UST programs (US EPA,
1995; US EPA, 1996). To further develop the risk-based approach to UST-site management, the
EPA finalized a Memorandum of Understanding among a consortium consisting of the EPA,
ASTM, industrial representatives, and the states (US EPA, 1996) for the purpose of ensuring that
any interested State UST program will receive the appropriate training and assistance in
designing and implementing the risk based corrective action (RBCA) process. This consortium,
known as the Partnership in RBCA Implementation has been active in helping states to develop
RBCA guidance. The State of New Mexico recently published its policy concerning UST RBCA.

Risk Management Strategy for RCRA
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Other aspects of the RCRA program are also moving to use risk-based approaches to risk
definition and corrective action. Specifically, EPA Region VI published the Draft Risk
Management Strategy (US EPA, 1998) for the purposes of focusing the corrective action program
on two environmental indicators, human exposure and groundwater releases. The Draft Strategy
outlines the essential elements of a comprehensive risk assessment and selection of
management strategies, in addition to providing guidance concerning institutional controls and
performance monitoring. The EPA is anticipating releasing an interim final version of the Strategy
in the spring of 2000.

Provisions for Alternate Concentration Limits (ACLs)
The establishment of Alternate Concentration Limits RCRA is outlined in 40 CFR 264.94 :

"The Regional Administrator will establish an alternate concentration limit for a hazardous
constituent .... that will not pose a substantial present of potential hazard to human health or the
environment...."

The determination of ACLs can be an intensive, technical activity given the factors that needed to
be considered (outlined in 40 CFR 264.94 and US EPA, 1987). However, the move to a risk-
based approach, such as that recommended by the Draft Management Strategy would focus the
establishment of clean-up levels and ACLs as they are related to the risk goals (US EPA, 1998).
In some cases, the consideration of groundwater use and value may be included in he
assessment (US EPA, 1996b).

ACLs established under the Superfund Program are generally based upon a risk assessment. (US
EPA, 1989). The EPA recently published a case study of 28 Superfund and RCRA Corrective
Action sites at which remediation goals were set as a combination of MCLs and risk-based values
(US EPA, 1999).
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Appendix B. Ground Water Monitoring

in any ground water monitoring program it is important that objectives be clearly defined prior to
sample collection. In fact, it is best to have the monitoring objectives detailed even before well
locations are sited. This is because most of the problems associated with ground water sampling
can be eliminated simply by establishing the goals and objectives of the entire monitoring
program, and understanding its constraints and compromises, before implementation. Fortunately,
the GIT did develop the monitoring objectives of the Hydrogeologic Workplan (Workplan) prior to
commencement of drilling activities but some issues have arisen that need to be addressed. We
will attempt to address these issues in this Appendix.

Monitoring welis are typically installed to achieve one or more of the following objectives, several
of which are interrelated:

To characterize the subsurface hydrogeology

To investigate the presence or absence of contaminants

To delineate a plume

To determine the concentrations of contaminants at specific points in a plume at a given
time

To understand the transport and fate of contaminants in the system

To carry out regulatory compliance monitoring

To evaluate a treatment system through remediation performance monitoring

HLn =
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The common factor in achieving these objectives is that analytical data resulting from ground
water samples must accurately represent the contaminant concentrations and geochemistry of the
subsurface at the points in space and time where the samples are acquired.

The installation of the deep regional aquifer wells at LANL, under the auspices of the Workplan, is
primarily to accomplish numbers 1 and 2, above, hydrogeologic characterization of the LANL
subsurface and contaminant detection. However, due to the cost and time involved in drilling
these wells, it has always been envisioned that they would also be used to accomplish most of the
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other goals listed except, perhaps, numbers 6 and 7. To accomplish multiple objectives within a
single borehole it is important to understand how all the processes including well siting, drilling,
casing, screening, developing, and sampling impact each of the objectives.

The siting of wells has been addressed, was subject to DQOs and has always been considered to
be an iterative process wherein wells could, if necessary, be relocated based on the results of
drilling the prior wells. Modeling will also be used in this process. Well drilling, casing, and screens
have been discussed in the body and Appendix C of this document and will, therefore, be
discussed only where relevant in this Appendix which will focus primarily on well chemistry,
contaminant detection and determinations of concentrations.

Recently, certain aspects of the drilling and monitoring program of the Workplan have raised
legitimate questions about the processes and procedures being used as well as modifications
being considered for installing, completing and sampling the wells. It is important that all these
processes be considered within the context of capturing the information needed to accomplish
monitoring objectives 1 through 5, above. The processes and procedures of concern are:

Drilling with mud (bentonite)

Use of long well screens

Single completion wells screened above the water table

High purging and sampling flow rates in long-screen single completion wells
Failure to collect core and/or cuttings

moow»

Table B1 provides a matrix depicting when one of these five factors, A through E, can exert a
major detrimental effect on the five objectives, 1 through 5.

Table B1. Goals versus Processes or Factors. A bullet indicates the factor can exert a significant
detrimental effect on the goal. A question mark indicates that information could be obtained
relevant to the goal if certain tests or evaluations are applied that may not be routinely used.

Goal \ Factor A. Mud B. Long C. Screened | D. High P&S | E. No Core &
Drilling Well into Air Flow Rates Cuttings
Screens
1. Hydro. Char, . . .
2. Contam. Detection . . . . ?
3. Plume Delineation . . . . ?
4. Cont. Conc. . . . . ?
5. Transport & Fate . . . . .

Table B1 indicates that most of these factors, when applied, can reduce the ability to achieve
several of the five monitoring objectives. It is useful to briefly examine each of these factors and
why the factor can obfuscate the monitoring program goals.

A. Drilling with mud

The problems associated with locating perched zones and evaluating stratigraphy during drilling
have been addressed in Section 3.4, Drilling Activities. Of additional interest is the difficulty of
obtaining core in the mud drilling process and that the cuttings are no longer of any geochemical
value.

Not only can contaminated perched zones not be characterized during mud drilling, but the overall
result of a completed, screened, and developed mud-drilied well might be very poor with regard to
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detecting and quantifying certain types of contaminants, especially heavy metals and
radionuclides. It is widely known among scientists studying the transport and fate of contaminants
that clay-sized particles, especially those of certain clay mineralogies, can exert tremendous
influence on contaminants due to their ion-exchange and other adsorptive characteristics.
However, this does not appear to be common knowledge amongst many well installation
professionals or is simply not considered a problem due to “well development.” The EAG still has
a number of concerns regarding the use of drilling mud in well construction and its effects on
achieving the Workplan monitoring objectives which will be explained in the remainder of this
section.

Bentonite, the primary constituent of the “mud” used in mud drilling techniques, is a colloidal
hydrated aluminum silicate (clay) smectite mineral consisting primarily of montmorillonite,
Al,0,+4Si0,+H,0, (Merck Index) that has a tremendous surface area (600 to 800 m?/gram) and
very small particle size (the clay fraction is less than 2um in size by definition). Sparks (1995)
more specifically gives the “ideal half-cell chemical formula for montmorillonite” to be M, 35,
H,0Al ¢(Fe?*, Mg**)0.13S14010(OH),. In this formula the M (usually K, Na, or Ca) refers to an
exchangeable metal cation in the interlayer space between the sheets in this 2:1 clay mineral.

When fully hydrated, any functional edge groups and the expanded interlayers of the bentonite
are open to ion exchange. The cation exchange capacity of montmorillonite is among the highest
of any of the clay minerals, with a range of 80-150 cmol./kg (where the subscript “c” is the charge,
Sparks, 1995). Due to the process of isomorphic substitution (e.g., AP* substituted for Si**) within
the crystalline lattice of these clay minerals they tend to have a net negative charge, hence the
high affinity for cation exchange. In the simplest terms, what this means is that positively charged
ions (cations) that come into contact with the bentonite can tend to displace interlayer cations (M
in the formula) and become adsorbed to the clay. Depending on several factors, e.g., ionic
charge, hydrated ionic radius, clay layer, site of adsorption, etc., this adsorption can be either
reversible (often with desorption hysteresis) or irreversible. This means that heavy metals and
radionuclides in the agueous environment that are speciated with positive charge, such as Sr*,
Cs*, Co*, and UO,** can be adsorbed and retained by the montmoriflonite. In fact, some of the
radionuclides behave as would be expected by ion exchange theory, such as the exchange of Sr**
on Na-montmorillonite, but the adsorption of heavy metals is not competently explained by this
theory. In fact, americium has an extremely high Kd of over 10,000 ml/g on montmorillonite
irrespective of the sodium concentration (Stumm and Morgan, 1996). In an attempt to better
understand these processes, the DOE has funded research into the “Modeling of Cation Binding
in Hydrated 2:1 Clay Minerals” by Dr. David E. Smith at New Mexico State University. The URL for
this site is http://www.osti.gov/em52/54823.html.

Although the presence of smectite clays in the subsurface might be desirable from the standpoint
of natural attenuation, the artificial entrainment of such materials in the pore space around a
monitoring well is clearly not desirable. This is because these materials can remove from solution
the very constituents that need to be monitored by the well. This is a significant concern for LANL
since radionuclides are known to be adsorbed by these clays. That the drilling mud, i.e. bentonite,
penetrates into the formation is not disputed. It has already been mentioned that there is potential
for the creation of artificial “perched zones” during drilling because of loss of drilling fluid (Section
3.4). Indeed, due to the colloidal size of the bentonite particles, the potentially high head pressure
resulting from the bentonite density and the height of the bentonite column, and the pressure and
disruption caused by the drill head, it seems reasonable to assume that fairly extensive intrusion
of the bentonite into the formation can be expected. It is argued that well development, via high-
flow pumping, using surge blocks, etc., is sufficient to remove blockage and create adequate flow
through the well screen when a well has been drilled with mud. This is generally true. However,
sufficient water flow is not the only consideration here. It is extremely unlikely that such well
development techniques can remove the extruded bentonite sufficiently to assure that residual
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clay materials are not present in the pore space around the wells and serving as an adsorptive
barrier to contaminant detection and quantification. To those who would say that such wells are
routinely being drilled by mud techniques for radionuclide detection (e.g., many of those at Yucca
Mountain), we submit the possibility that these factors might not have been considered in the
planning process for these wells. Unfortunately, if no contaminant is detected then there is simply
no way (without drilling another well by a different technique) to determine whether the
contaminant is truly absent at this point or whether it is being adsorbed by residual drilling muds.

The EAG would therefore caution the GIT about using mud drilling techniques for the installation

of the deep regional monitoring wells. If mud is to be used, it should be used sparingly (e.g., as a
lubricant only) and it would be best to avoid it altogether if possible when drilling zones where the
well screens will be located.

B. Long well screens

The problems with long well screens have become fairly well known in recent years. In effect,
such screens

0 Tend to average contaminant concentrations by mixing waters from truly high
concentration zones and low concentration zones

Q Yield little, if any, information about the zone of contaminant transport or the location
and thickness of a plume

O Serve as a conduit for contaminants to move from contaminated to uncontaminated
regions of the aquifer

0 Confound hydrogeologic understanding due to variable stratigraphy and flow across
the screened interval (“short-circuiting”)

These effects can tend to cause problems with data interpretation for all of the monitoring goals
listed in Table B1.

Quoting from a recent manuscript:

“Long well screens often intersect multiple sedimentary or hydrogeologic units that have varying
characteristics and properties. These differences can include factors that affect the flow of ground
water, such as permeability and porosity. This can result in preferential flow of both water and
contaminants in some units relative to the others. When water is pumped from the well, it will
typically flow into the well in greater volume from these units. Therefore, if an investigator is
expecting to collect a sample that is volume-integrated to some radius equidistant from all points
on the well screen, the pump, or the sandpack, the sample will not accurately represent this
expected volume. The actual integrated volume sampled will extend further into the more
permeable zones, such as sands, and less into the tighter formations, such as silts and clays.
This scenario can be further complicated by multiple high-flow zones, only one or a few of which
actually contain and are transporting the contaminants. In this scenario, the contaminant from the
high concentration zone is not accurately represented since it is being diluted by water from the
other permeable zones. The vertical location of the plume is also not accurately known.” (Powell,
in press).

It is sometimes believed that long well screens should be pumped at high flow rates due to the
large volume of water present in the screen and the difficulty in knowing the water source in such
a situation. Although reasonabile at first glance, this is usually not the best approach due to
reasons mentioned in the quote above and others that will be discussed more fully in a later
section (Section D) of this Appendix. A better approach, for long screen wells that are already
installed, might be to characterize flow rates across the screened interval with depth and situate
the pump intake in a zone with reasonably good flow on the assumption that this is where the
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contaminant is also likely to be moving most rapidly. Characterizing the well for contaminants
along the screen length could also be done. Then sample using low-flow techniques when the
best depth is determined. In wells with strong vertical gradients, however, it may not matter much
where the well is located as long as it is sampling from the vertical flow. If wells are large enough
in diameter, one could possibly have multiple dedicated pumps with low-flow sampling at different
depths, potentially separated by packers. This would, of course, still not eliminate vertical flow
within the sand pack. For wells that are planned for long-screen completions but are not yet
installed, it might be worthwhile considering the use of a multiple screen completion with internal
(packer) and external (grout or other material) isolation of the screened zones. Perhaps consider
Westbay sampling installations. As mentioned earlier in this Appendix, it is important to decide
exactly what your monitoring objectives are going to be and both build and monitor the wells in a
manner that achieves these objectives. You must at least be aware of the data compromises that
will result when well and/or sampling conditions are not optimal.

C. Single completion wells screened above the water table

The EAG is concerned that NMED evidently requires the installation of well screens across the
water table, i.e., the well is screened into the unsaturated, air-filled, vadose zone. We are unaware
of any value in screening a monitoring well in this manner other than to evaluate the depth of
floating free product (hydrocarbons) that are not the contaminants of concern in the LANL deep
regional aquifer monitoring wells. We are also aware that even were these screens not initially
above the water table they would eventually become so since the wells are designed for decades
of use and a declining water table is anticipated. Our concerns are due to the potential for
geochemical alterations in the water contained within the borehole and the surrounding formation
due to the availability of oxygen at atmospheric pressure. These effects could become even more
pronounced if high flow rate purging and sampling is done. This could create significant
drawdown, aeration of the water due to turbulence and further aeration of the aquifer by the
intrusion of air, via the screen, into the cone of depression. This can affect sample quality in a
number of ways. A few of these are:

Q Alterations in the redox state of the subsurface in the vicinity of the well. (Even in
shallow aquifers that are considered aerobic the Eh is usually considerably lower than
surface waters, whereas most deep aquifers are often at much reduced pO, relative
to surface waters or shallow aquifers.)

a Oxidation of the mineral surfaces that are aerated, altering sorptive reactions and
solubility

O Oxidation of dissolved analyte species with potential formation of precipitates (e.g.,
dissolved Fe?* oxidized to Fe*" and subsequently precipitated as Fe(OH), which, of
course, can coprecipitate and adsorb heavy metals and radionuclides)

o Changes in the makeup of native microbial consortia that could then influence analyte
geochemistry.

The EAG realizes that in most monitoring wells there is a water/air interface at the top of the water
column. However, when this interface occurs in the casing the cross-sectional surface area of
aeration is very low. A much greater surface area can be affected when the screen is open into
the air and atmospheric gases can intrude into the formation via the slots or screen openings. We
would recommend that the monitoring wells at LANL not be screened above the water table
unless free product is suspected and the thickness of the free product must be measured. For
those wells that will be subjected to screen aeration as the water table drops during the well's
lifetime, we recommend that different construction techniques be considered for future
installations.

D. High purging and sampling flow rates in long-screen single completion wells
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There are a number of problems with high purging and sampling flow rates and these problems
are merely compounded by their use in wells with long screens. These problems have been
addressed in numerous publications, some of which have also described techniques for low-fiow
rate purging and sampling that have been accepted by U.S. EPA and for use in at least 41 of the
50 states. One of the best ways to promote the benefits of implementing low-flow purging and
sampling is to briefly address the problems inherent in traditional sampling approaches that use
either bailers or high-flow rate pumps. These include:

o Sampling device insertion (bailers or pumps) that mixes the stagnant casing water into the
screened interval

Q The generation of large volumes of purged waters for disposal (typically 3 to 5 casing
volumes)

a Confounding hydrogeologic effects

Q Turbulence and aeration effects
O Potential loss of volatile contaminants and dissolved gases from the samples
o Shifts in chemical equilibria that can impact the analytes
0 Dewatering of the well and aeration of both samples and the sediments around the

screened interval

a Particle entrainment due to turbulence and induced stress, i.e., artificial turbidity.

These problems have been addressed in detail in other publications (Powell and Puls, 1997;
Powell, in press) which will be provided by the EAG upon request. These publications have also
addressed specifics with regard to low-flow rate and passive sampling of monitoring wells,
including the general characteristics of a low-flow rate approach. “These processes, concepts and
techniques include:

Q Low pump rates, usually 0.1-0.5 L/min, with no bailers allowed

0 Purging and sampling is always performed in the screened interval when standard
monitoring wells are used

@ Collects samples in the formation immediately adjacent to the well and pump rather than
outlying waters

a Sampling follows stabilization of the most sensitive purging indicator parameters

a Dedicated pumps or tubes are desirable but not required

O Short screened intervals are preferred but longer screens can be sampled

The low pumping rates and the elimination of the use of bailers minimize artificial turbidity,
aeration, hydrogeologic mixing, VOC loss and outgassing, and reduce equilibrium shift in the
water being collected. Since waters are collected from the aquifer in the immediate vicinity of the
well, better concentration data at that point are obtained.” (Powell, in press).

The EAG is aware that there has been some discussion of using high-flow rate sampling in the
long-screen single completion wells. This might be deemed appropriate due to the consideration
that it is not clear in such a well which zone is contributing the maximum water flow or
contaminant loading. If this hydrogeologic aspect was the only factor, sampling by such methods
might be suitable. However the other detrimental effects that high-flow rate sampling can exert on
the acquired samples (listed above) must be considered. Another consideration is the need to
maintain data comparability between samples that are collected from wells by low-flow techniques
(e.g., Westbay wells) and those wells being considered for high-flow sampling. For example, it
seems unlikely that a sample collected with the low concentrations of artificially entrained
particulates (turbidity) that are usually characteristic of low-flow sampling could be considered
comparable to the highly turbid samples that are often collected (then filtered) using high-flow rate
techniques. The EAG therefore recommends that low-flow rate sampling be used in all the
monitoring wells developed within the Hydrogeologic Workplan. We are available for discussions,
meetings, planning sessions, etc., on this topic at the request of the GIT. We remain fully open to
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concepts that are put forth wherein high-flow rate pumping might be considered to attain
objectives not adequately considered in this report.

E. Failure to collect core and/or cuttings

In a strict sense, the collection of core and/or cuttings might not be considered part of the ground
water monitoring program. However, information can be obtained from these materials that helps
to attain monitoring program goals. We will briefly focus on this information.

Lithologic logs based on core and cuttings descriptions are, of course, very useful for describing
and understanding stratigraphic changes with depth during the course of drilling a monitoring well.
These logs are useful hydrogeologically because they consist of “the driller's description of the
geologic character of each formation, the depth at which changes were observed, the thickness of
the formation, and the depth to water.” (Driscoll, 1989). Core and cutting samples can aiso be
used for estimation of aquifer hydraulic conductivity (K) by testing in permeameters or through the
use of sieving for grain size analysis.

That core can be used to assist in contaminant transport and fate predictions is probably better
understood than methods of using core for objectives such as contaminant detection, plume
delineation, and total contaminant concentration estimations (i.e., the question marks in Table B1).
Transport and fate predictions are aided by the estimation of flow parameters such as K from core
samples, but fresh core materials can also be used to evaluate the partitioning of chemicals
between the aqueous and solid phases in the aquifer. This is accomplished by the use of either
batch or column experiments that generate sorption isotherms or breakthrough curves,
respectively, for the chemical of interest. Retardation factors can then be developed from these
results for use in flow and transport models. It is essential, however, that the core materials used
in such tests and experiments be uncontaminated with materials such as drilling fluids. Other
useful tests requiring fresh core materials include determinations of oxidation capacity and
reduction capacity of the sediments. This information is most useful when the contaminants of
concern are known to be sensitive to redox conditions. Chromate (CrVl), for example, has been
shown to be reduced to the less mobile and reduced toxicity Cr(lll) by reducing sediments (Palmer
and Puls, 1994).

Numerous digestion and extraction procedures have also been developed for use with soils and
aquifer materials. Properly applied and carefully evaluated, these tests can provide useful
information with regard to transport and fate, contaminant detection, plume delineation,
concentration estimations and, along with the tests mentioned in the previous paragraph, the
potential for natural attenuation. Extractions can provide information on how a substance is bound
to the solid phase, whether or not the substance is reversibly or irreversibly bound, the mineral-
phase association of the substance, and the availability of the substance under changing
geochemical conditions. Under certain circumstances it might even be possible for a contaminant
to be detected on the solid phase aquifer materials when it is below quantification or detection
limits in the aqueous phase. This can occur when conditions are favorable for adsorption (strong
surface complexation) or surface precipitation (as a very low solubility compound) leaving very
low concentrations in solution. Typically this would not be expected to occur in a situation where
an actively flowing contaminant plume persists (which would be expected to maintain a detectable
aqueous concentration of the contaminant) except possibly at the plume margins or the extreme
leading or trailing edges. However, extractions, digestions and sorption studies can be used in
conjunction with agueous concentrations for mass balance determinations and to estimate the
mass of contaminant or volume of contaminated water that has passed the sampled point in the
aquifer.

The variety of estimations and tests that can be carried out with core materials is beyond the
scope of this document but the point must be made that, in the absence of reasonably fresh

25



unaltered core materials, none of these tests are possible. Therefore if monitoring objectives are
to include estimations of the transport and fate of contaminants that are detected in the aqueous
phase during well monitoring, properly obtaining and storing core from the relevant depths during
the well drilling should be considered a fairly high priority.

The EAG recommends that properly collecting core sequences be continued for the deep
monitoring wells to be installed in areas having high expected contaminant probability. However, it
might be possible to eliminate, or significantly reduce, the amount of coring in locations where
contaminants are considered to be unlikely should the need for rapid well installation, and
concerns about the overall drilling cost, exceed the value of the core.

Summary of EAG Recommendations to Achieve Workplan Monitoring Objectives

1. All processes involved in creating and sampling the monitoring wells should be considered
within the context of capturing the information needed to accomplish the monitoring
objectives. Therefore objectives should be clearly thought out and stated.

2. Mud drilling techniques for the installation of the deep regional monitoring wells should be
avoided. If mud is used, it should be used sparingly (e.g., as a lubricant only) and it would be
best to avoid it altogether if possible when drilling zones where the well screens will be
located. Potential compromises to sampling objectives need to be understood.

3. For long screen wells that are already installed, characterize flow rates across the screened
interval with depth and/or characterize the well for contaminants along the screen length to
determine where to place the pump.

4. Forlong-screen completions that are not yet installed, consider the use of a multiple screen
completion with internal (packer) and external (grout or other material) isolation of the
screened zones. Perhaps consider Westbay sampling installations.

5. The monitoring wells at LANL should not be screened above the water table unless free
product is suspected and the thickness of the free product must be measured.

6. Different construction techniques (i.e., not single long screen) should be considered for wells
that will be subjected to screen aeration as the water table drops during the well’s lifetime.

7. Low-flow sampling should be used for routine monitoring in all the monitoring wells at LANL
due to the potentially detrimental impacts of high-flow sampling on sample quality.

8. The proper collection of core sequences should be continued for the deep monitoring wells
installed in areas having high expected contaminant probability. Consideration might be given
to reducing the amount of coring in locations where contaminants are considered to be
unlikely, thus speeding well installation.
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Appendix C. Drilling

Completion Diameters. A distinct advantage of mud-rotary drilling is the larger borehole size,
which permits the use of a larger tremie pipe for placing completion materials. Conversely, one of
the primary weaknesses of the casing-advance system is the use of multiple drill pipe strings of
successively smaller diameter, which results in a small final borehole size in the bottom portion of
the well.

The original wells were drilled with an innermost drill casing diameter of 8.625-inch outside
diameter (OD). The completion strings incorporated either 4.5-inch inside diameter (ID) by 5-inch
OD casing or 5.047-inch ID by 5.563-inch OD casing. The corresponding well screen dimensions
have been approximately 4.5-inch ID by 5.5-inch OD and 5-inch D by 6-inch OD, respectively. As
a result of the relative dimensions of drill casing and completion strings, the backfill materials
(sand pack and grout) had to be installed through a 1-inch tremie pipe (1.315-inch OD) in the
deepest portion of the wells. Such a small tremie pipe is susceptible to clogging and requires an
enormous amount of time to install the backfill materials. Also, standard 1-inch pipe has
questionable joint strength for the required application depth.

The current drill casing strings planned for use in future wells are 13.375-inch, 11.75-inch and
9.625-inch OD. Deeper wells (deeper than approximately 1500 feet) will likely require all three drill
strings; so 9.625-inch OD casing (which has an ID of 8.625-inch) will probably be the finished size
in these wells. Using 4.5-inch ID or 5-inch [D well casing will probably dictate continued use of the
1-inch tremie pipe. Offsetting the 4.5-inch ID size slightly (i.e., not centered in the borehole) might
make it possible to increase the tremie pipe size to AQ drill pipe (1.75-inch OD). To assure the
ability to use AQ tremie or, better still, BQ (2.188-inch OD) would require a smaller casing/screen
size or a larger final drill casing size.

Reducing the casing and screen size (to 4-inch ID) would preclude installation of certain pumping
equipment. For example, 3.5-inch West Bay packers would have to be substituted for the
standard 4.25-inch size. The smaller size is non-standard and would have extended lead times,
possibly forcing the lab to stock these expensive parts. Also, 4-inch submersible pump
assemblies may not be installable, especially in conjunction with a pressure transducer line.
Sampling pumps, packers and well development tools would have to be chosen carefully. Aiso,
some items that appear to fit “on paper” might not work because of crooked joints in the casing
string, inner weld beads at well screen end fittings, or ovality associated with welding at the
screen ends.

Increasing the drill casing size would require a larger capacity drilling rig than is currently
available. A drill casing set of 16-inch/13.375-inch/11.75-inch size could be substituted for the
13.375-inch/11.75-inch/9.625-inch combination, but would require handling 2000 feet or more of
the 11.75-inch drill casing. Currently available rigs are not capable of this. Another option would
be to extend the 11.75-inch size to the maximum depth possible to minimize the footage of hole
drilled with the 9.625-inch casing. This would reduce the number of feet of backfill materials that
would have to be placed through a 1-inch or AQ tremie. Starting the hole with 16-inch casing
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would offer the advantage of increasing the likelihood that the 11.75-inch casing could be
advanced to the depth limit of the rig. Still another option in stable formations would be to advance
the 11.75-inch drill casing to the maximum depth capability of the rig and drill the balance of the
well open hole with mud.

There needs to be continued investigation of the available combinations of drill rig capacity, drill
casing size, completion casing size and tremie pipe size, along with the relative costs of each
option. There are likely to be economic tradeoffs. For example, the cost of gearing up to
accommodate a larger tremie pipe size might be greater than the cost of continuing to use the
smaller size in the lower portion of the borehole. These costs need to be examined so that an
optimum drilling design can be implemented. Table C1 summarizes possible combinations of drill
pipe, well casing and tremie sizes.

Table C1. Combinations of Drill Casing, Well Casing and Tremie Pipe.

Drill Casing Well Casing | Tremie Pipe

9.625-inch OD | 4-inch ID AQ drill rod

4.5-inch ID 1-inch pipe or AQ drill rod
5-inch ID 1-inch pipe

11.75-inch OD | 4-inch ID BQ or NQ drill rod
4.5-inch ID BQ drill rod

5-inch ID BQ drill rod

Disadvantages of each of the candidate casing sizes are:

4-inch ID may not be able to install 4-inch submersible pump
4.5-inch ID high price or long lead time on casing
5-inch ID forces use of 1-inch tremie in most welis

Casing and Well Screen. Some of the casing and screen designs used in previous wells have not
been appropriate. Examples include well screens that are too weak for the intended installation
depth and well casing with welded end fittings resulting in crooked ends. Casing and screen used
in future wells must be designed appropriately to insure adequate hydraulic performance, strength
and straightness and suitable dimensions.

Casing. The well casing thickness should be designed to provide sufficient strength
commensurate with the well depth. End connections must also provide sufficient joint strength and
safety factor. Casing joint options include welding and threading. Welded joints provide strength
comparable to that of the pipe itself.

Flush threads reduce the joint strength by about 50 percent or more, depending upon the thread
design and wall thickness of the pipe. To insure straightness, flush threads should be cut directly
on the pipe rather than on separate fittings, which are welded to the pipe ends. Typical
commercially available flush thread designs can provide sufficient strength for well depths of 1800
to 2000 feet with a 2:1 safety factor on yield strength compared to the hanging weight of the pipe.

Threaded joint strength can be increased substantially by using API pin ends cut on the pipe
along with separate couplings, which have an outside diameter greater than that of the pipe. As
long as the coupling OD does not exceed the well screen OD, there are no deleterious effects of
going to the thread and coupling design. Typically, the well screen OD is nearly 0.5-inch farger
than that of the pipe.
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Well Screen. It is recommended that profile wire screens be used in the monitoring wells to
maximize the “developability” of the wells. We understand that recent proposals have included the
possibility of using punched or slotted casing (louvers). Use of such screens hinders well
development because they provide limited open area. For a given diameter and slot size, profile
wire screens generally provide five to eight times as much open inlet area as punched pipe.
Numerous studies and well completion case histories have shown that high open area screens
can be developed more effectively than low open area screens. It would be “penny wise and
pound foolish” to cheapen the well intakes in these monitoring wells.

The two types of profile wire screens available are rod-base and pipe-base. Rod-base screens
(used on the existing wells) are slightly more efficient than pipe-base screens, but require that the
end fittings (threads or welding rings) be attached to the screen body by welding. This can cause
the end fittings to “egg” and warp from heat effects during welding, resulting in crooked ends and
oval threads that don’t make up easily. Attempts are under way to solve these problems with well
screen manufacturers. Possible improvements include the use of longer fittings that keep the heat
affected zone farther from the threads and QA/QC checks by the manufacturer during production.

Pipe-base screens incorporate lightweight profile wire screens installed over an underlying drilled
pipe. Use of pipe-base screens solves the end fitting problems because the screen assemblies
are installed over pipe identical to that used in the rest of the blank casing string. Thus, the
threaded ends are sure to be straight and the threads round.

The drilled inner pipe base has only moderate open area, but the contact between the screens
and the formation or filter pack occurs along the highly open profile wire sleeve, enhancing
performance beyond that which would be expected from drilled pipe alone. Thus, overall hydraulic
performance is superior to that of punched pipe but probably not as good as that of rod-base
screens.
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