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ABSTRACT

Groundwater protection activities and hydrogeologic characterlzation studies are
conducted at. LANL annually, A summary of tiscal year 1998 results and findings
shows increased understanding of the hydrogeoiogic environment beneath the
Pajarito Plateau and significant refinement to elements of the LANL Hydrogeologic
Conceptual Model pertaining to areas and sources of recharge to the reglonal
aquifer. Modeling, drilling, monitoring, and data collection activities are proposed

for fisca! year 1999,
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ABSTRACT

Groundwater protection activities and hydrogeclogic characterization studies are
conducted at LANL annually, A summary-of fiscal year 1998 results and findings
shows Increased understanding of the hydrogeologiec environment teneath the
Pajarito Plateau and significant refinement to ‘elements of the LANL Hydrogeologic
Conceptual Model: pertaining to-areas and sources of recharge to the regional
aguifer. Modeling, driliing, menitoring, and data collection activities are proposed
for fiscal year 1899, -
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1.0 INTRODUCTION

This second Groundwater Annual Status Report is intended 1o provide the Department of Energy (DOE),
the New Mexico Environment Department (NMED), and other interested stakehelders with a status of the
groundwater protection and management activities performed during fiscal year 1998, This repont
summarizes changes made to the Los Alamos National Laboratory's (LANL's or Laboratory's) conceptual
modal of the hydrogeologic setting as a result of integrating data collected over the past year. It also
provides a projection of activities to be performed in fiscal year 1889,

This document provides the status of the implementation of the Laboratory's Mydrogeologic Workplan and
serves as a focal document for the annual stakeholder maeting held in March of each year, It is
specifically written as a summary-level report and relies on information incorporated by reference and
wOrks-in-prograss.

1.1 Background

The need 10 prepare this Annual Report comes from commitments made in the Groundwater Protection
Management Program Plan {GWPMPP) (LANL, 1996) and the Hydrogoologic Workplan (LANL., 1998),
The Laboratory has had groundwater programs in place since 1945, The early programs were focused on
the need 1o develop reliable water supplies. Groundwater quality has been monitored through the
environmental surveillance program using existing test wells, water supply wells, and springs. Since the
early 1990s, there has been an increased emphasis on understanding the hydrogeologic onvironment in
order to mare effectively protect and manage the groundwater resource,

The GWPMPP (approved by DOE in 1996) provides.for submittal of an annual groundwater status report

to DOE summarizing the status of groundwater protecticn activities listed in the GWPMPP, The

GWPMPP was prepared in response to the DOE raquiremant to conduct operations in an environmentally
safe manner, DOE Order 5400.1: “General Environmental Protection Program” establishes environmental
protection requirements, autherities, and respeonsibilities for all DOE tacilities (DOE 1990), The goal of this
orderis 10 ensure that operations at DOE tacilities comply with all applicable environmental laws and
regulations, executive orders, and departmental policies,

The Hydrogeologic Workplan (approved by NMED in 1998) commits the Laboratory to prepare an annual
report 1o summarize the activities of the previous fiscal voar and to make recommendations for tha current
fiscal year activities. The Mydrogeologic Workplan was prepared in response to the NMED requaest to
prepare a hydrogeclogic work plan to address the requirements of the Rasource Conservation and
Recovery Act (RCRA) and the Hazardous and Solid Waste Amendments of 1984 (HSWA) as detailed in
the regulations and in the Laboratory's RCRA/HSWA permit. The Hydrogeologic Workplan is the
implementing document for the GWPMPP and the Laboratory's institutional commitment to complete a
hydrogeologic characterization program., It includes the installation of 32 regional aquifer wells, i.e., the
Monitoring Well Installation Preject (MWIP), and describes the data collection and analysis activities
needed 10 characterize the hydrogeologic setting of the Laboratory as part of the Pajarito Plateau within
the ragional context of the Espafola basin, The need for characterization of the hydrogeologic setting
beyond that already established by studies over the past 50 years has been recognized as a criticai step
in developing an effective monitaring program and in managing the groundwater resource,.

This document serves as the annual status report for both the GWPMPP and the Hydrogeologic
Workplan, Further, this document serves as the update mechanism for the scope and schedule in the
Hydrogeologic Workplan. Specifically, the Hydrageologic Workplan will not be revised; however, changes
to the scope and schedule outiined in the workplan will be discussed with NMED in quarterly mesatings
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and at an annual meeting. Those changes for which there is concurrence by all parties wili be
documented in this Annual Report and in the subsequent annual meeting minutes,

1.2 Summary of FY38 Meetings

Three meetings were held to discuss the groundwater characterization activities that occurred in FYS8.
The participants of the meetings were Laboratory staff involvad in the ectivities, DOE representatives, and
NMED represenatives from the bureaus of Hazardous and Radioactive Materials (HRMB), Groundwater
Quality, and DOE Oversight. A summary of each meeting and the points of agreement are provided in the

following sections.
1.2.1 March 30, 1998 Annual Meeting

The notes from the March 30 Annual Meeting were issued with the final approvad Mydregeologic
Workplan (LANL, 1998) on May 22, 1998, The topics covered inciuded the Laboratory’s approach to
groundwater protection, and prasentation of the material in the “Grouncwater Annual Status Summary
Report FY97." The non-field activities included gaologic mode! development and a discussion of historical

water quality data,
Tha significant field accomplishments included:

° Drilling and sampling of borehole R+9 in Aggregate 1;

. Confirmation of the conceptual model's prediction of recharge through the mesas by Area G
performance assessment in Aggregate 2;

. Confirmation of the conceptual madel's pradiction of racharge through the mesas by chloride and
oxygen Iisotopes at Technical Area (TA) <49 in Aggregate 3;

. Confirmation that perched zonas in TA-16 are Intermittent and localized, but tracer test showed
breakthrough to a spring in 3 months indicating rapid travel times in Aggregate S.

Proposed FY98 non-field activities included data management improvements, hydrologic modeling of the
region (Espaficla basin). Proposed FY98 field activities includec drilling boreholes R-12 and R-25 and

starting R«7.

The agreements and action ttems resuiting from the discussions during the Annual Meeting wore:

Agreements

. Schedule
R-12 March 1998
R-25 July 1998
R-7 Qsct 1998

2 intermediate wells
in Mortandad Canyon Fall 1998/FY29

R-14 Spring 1999
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. Final locations of wells will be reviewad for possible use for compliance wells on well-by-well

basis
. Involve state in evaluations for well comgpletion and other changes in seopae,
. Intarmediate well (or multi-completion in perched zones) decisions will be made as well

completion decisions are made and installed usually within one year of regional well completion,

. Analyze for volatile organic compeunds (VOCs)/semivolatile organic compounds (SVOCs) when
sources are present, not in every sample. Use analysis from four quarters of sampling to define
contaminants of concem.

. The data quality objectives (DQQs) will go through iteration when new data (s available.
. Provide more detail in the Annual Report, |
Action Items

. Schedule South Valiey Westbay tour.

. Provide letter 1o NMED with request and justification to convert intermediate wells in LA Canyon
10 regional wells

1.2.2 June 29, 1998 Quarterly Meeting

The June 29 Quarterly Meeting is documented in notes issued in a memorancum from Charles Nylander
of the Laboratory‘s Water Quality and Hydrology Group [Environment, Safety, and Health [ESH]-18) on
July 31, 1998, The agenca included discussion of boreholes.R-12, R-9, R-25, well installation priorities,
TA-16 status, well grilling techniques, and the Annual Repart, The geclogy and hydrology encountered in.
R-12 was discussed and the sampling was described. The major conclusions drawn from borehole R-12
are: (1) that the perched zone water Is geochemically ditterent from perched zones in borghote R-9,
therefore the perched zones are laleraily limited and probably do not extend beneath the mesas in this
part of the Laboratory; and (2) the hydrolegic setting of the regional agulfer in the northeast part of the
Laboratory is diferant from that expected. The static water level for the regional aquiter is the same in
both R-8 and R-12, and it is a diffarent elevation than in the nearby waier supply well, The integrated
pressures in the water supply well raises the water level elevation by upward gradient.

Considerations for completing borehole R-9 at a deeper total depth were commented on. These include
the location ¢close to contaminant sources in Los Alamos Canyon and R-8 is not near existing deep wells
as is borehole R-12, 5o the deeper Information would be new data. Maither boreholes will be completed
for another year due 1o budget constraints, Planned data collection versus actual data collection in the R-
g and R-12 boreholes will be presented in the completion reports, The Hydrogeolagic Werkplan will be
used as the basis of comparison.

Plans for borehole R-25 and expected costs were prasenied, Borehoie R-25 will be much deeper than
either R-9 or R-12 because the regional aquifer is expectad to be at 1300 ft. The Barber drill rig will be
used to driti R-25, The estimated cost of the well is $1.4 million If it is single completion or $2.3 million with
stainless steel multiple completion.
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Switching the drilling order of borehole R-15 (in Mortandad Canyon) in place of borehole R-7 was
discussed, This ra-prioritization would ba in response to data needec for the TA-50 Discharge Plan and to
public concems about Mortandad Canyon, There was consensus to move up the scheduled start date for
R-15 at the expense of R-7, even though that will delay the completion of work in Los Alamos/Pueblo

Canyon.

Updates of the results of tracer studies in TA-16 were described. Tracer studies suggest that fracture flow
controls the contaminant distribution and saturation,

Well drilling techniques were discussed with a focus on reducing the cost of drilling the regional aquifer
wells, Examples ot well drilling techniques used at the Nevada Test Site were provided based on
intarviews with Nevada Test Site personnei,

Suggestioné were made regarding the Annual Report format. The Annual Report should provide the data
that conclusions are based on, Referencing data is acceptable as long as the referenced data is readily

accassible.

The major agreements and action ltems reached in the meeting were:

. Complation of borehoslas R-9 and R-12 as walls will be approximately a year from now; a
complation proposal with technical rationale will be presented at a future meeting.

. LANL will produce a comparison of the R-9 planned data ¢ollection versus actual data collection,

. R-15 will be drilled starting in October, 1998 and R-7 will be drilled In the spring of FY88.

. NMED HRMB will send commaents on the “Groundwater Annual Status Summary Report FYS?7.”

123 October27, 1998 Quarterly Meeting

The second Quarterly Meeting was originally scheduled for the ond of September but was postponed until
the end of October to accommodate the participants” schedules, The notes from the October 27 Quarterly
Meeting were distributed as a memo from Charles Nylander, ESH-18, dated December 15, 1998, The
agenca for the meeiing included discussion of R-25 progress, R-15.status, R-9 and R-12 compietion,
FY99 drilling plans, modeling task progress, use of existing test wells, results of peer raview, status of
database, and Annual Report.

Borehole R-25 encountered saturated conditions with a static water level at an elevation of 711 ft. This is
considerably higher than the regional aguifer was expected, and it is unclear whether this saturation
represents the regional aquifer or a perched zone, Core, cuttings, and a water sample from R-25 were
fleld screened for high explosives (ME). The core and cuttings were negative, but the water sample did
contain detectable ME. Analytical results from a fixed laboratory are pending.

Borehole R-15 is located in Mortandad Canyon, it was started in September with a hollow-stem auger drill
rig. The borshole was down 10 420 ft where the hollow stem auger drill rig was no longer capabie of
drilling further. Continued drilling of R-15 will wait until the Barber rig is done at R-25,

The Laboratory's Groundwater Integration Team (GIT) Construction Subcommittee recommended that
borehols R-9 be completed as a single screened interval in the regional aquifer. It will be completed in
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late winter/early spring. No recommendations have been made for R- 12. but multiple completion is being
contemplated,

Drilling plans for FY89 ware dascribed as follows:

Defense Programs (DP)

° Complete barehole R-25

. Drill and complete borshole R-5 in Pueblo Canyon
. Drill and complete borehole R-31 In Ancho-Canyon

Environmcnial Restoration (ER)

. Complete borehole R-15
. Complete borenole R-S
) Install 2 alluvnal wells in Pueblo Canyon and 2 alluvzal wells in Mortandad Canyon

A draft report on regtonal (Espahola basin) flow modelmg_(see Keatlng et al,, 1998) has been completed,
Plans for FY89 include development of a high-resolution Pajarito Plateau model,

Existing test wells scheduled for pldggln'g and abandoﬁmeni wiil each be surveyed with the barehole
camera. If a well is structurally sound and could be usetul in the characterization or monitoring programs,
it may be reworked and kept in service, it will be a well-by-well decision,

A peer review panel, independent of the Laboratory: has been formed to provide a review of the
Hydrogeologic Workplan and the MWIP, The first meeting of the review panel was in August and the
pane! has submitted a report. (The peer review committee is described in Section 1.3 of this report).

A comprehensive database 1o support the grounc,v»)ater and watershed programs Is being develcped. A
steering committee is in place and a project leader has been hired, This data will be linked to ER data and

will be accessible through a web site.

Annual Report is in preparation. it will be submitted ,td the state on or about January 15, The peer review
panel will review the Annual Report before it Is submitted to the state.

Major points of agreement from the October 27 Quaﬁerly Meeting were:
. NMEDIs concemed that intermediate perched groundwéter-zones are not receiving adequate

attention in this groundwater characterization. program. LANL has committed to addressing the
intermediate perched groundwaterzones. -

» The completion-of borehole R-9 with a sihgl'eiscreen in the regional aquiter in the late wintar/early
spring.

. LANL committed to praviding a list of “critical data needs” for modeling at the Annual Meeting in
March,

. LANL committed-to providing a more detailed presentation of the modeling to NMED in the near

future, the date and time to be coordinated with John Young,
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. LANL will. provide a copyof the External Peer Review Panel Report to NMED and the panel
would like to have interactions with NMED, .

. LANL committed 1o have a small group meeting with NMED to discuss the prioritization of the
welis in December.

1.3 Independent Peer Review Panel

The GIT formed an-Extemal Evaluation Group (EEG) to provide an independent raview of the GIT's
implementation of the Laboratery's Hydrogeclegic. Workplan. The EEG consists of six members with
diverse technical and professional backgrounds to provide a broad technical and managerial review of the
Laboratory's Hydrogeologic Workplan activities and metheds. The GIT plans to add two additional EEG

T members in FY99 to further strengthen this multi-discipfinary peer review group.

. The EEG met August 17 and 18, 1998 at LANL for the first semi-annual review of activities propesed
under the Hydrogeoliogic Workplan. The EEG studied the written document, the “Groundwater Annual
Status Summary Report FY97", and the response 10 a request for information from the NMED, The EEG
" also listened to a number of introdbctory and technical presentations, participated ir & fielc trip to view
aspects of the geologic setting, and.visited a well site where drilling operations were in progress.

The EEG has committed-to provide technical review of groundwater charagterization activities for the

. planned 7-year duration.of the project, The EEG will meet twice annually, generally in March (associated

with the annual meeting) and August. The EEG will review documents and provite requested advice

through the vear, The EEG has appointed a chairperson {Dr, Robert Charles) that coordinates EEG:

meetings and serves as the focal point for communication with the EEG. .

The EEG consists of the following members:

. Robert Charles, Ph.D.—Dr. Charles has"a doctorate in Geology with a specialty in geochemistry.
" He also has a Master of Arts degree in Organizational Managemant, and has more than 25 years
of experience in his dlscipl!nary areas, Dr. Charles servas as Chair of the EEG.

e Jack Powers, P.E—~Mr. Powers is a drilling consultant with more than 45 years of world-wide
professional drilling experience.

. John Butler, M.S.—M(. Butler has a Master of Science degree in Chemistry and 25 years of
expeorience working for tederal agencies, international agencies, and private companies. He has

-specialized in environmental economics since 1980.

. Robert wael!. M.S.—Mr, Powell has a Master of Science degree in Environmental Science and
25.years of experience and 33 groundwater-related publications. Mr. Powgl! has expertise in the
area of low-flow groundwater sampling.

e Ellzabeth Anderson, Ph.D.—Dr. Anderson has a doctorate degree in inorganic chemistry and
more than 20 years of experience in health and environmental science. Dr. Andersonis a

~ nationally renowned expert on risk assessment and established the major national risk
assessment programs at the Environmental Protection Agency.
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- David Schater, M.S.—Mr, Schafer is employed by Geraghty & Miller and has 25 years of
experience focused on computer modeling using numerical models, analytic element models, and
proprietary analytical medels that he has developed.

The major conclusions of the EEG's repon, titled “Semi-Annual Report, Groundwaler Integration Tearn

External Evaluation Group Los Alamos National Laboratory” (EEG, 1998) are:

. The Hydrogeologle Workplan is therough and well imtegrated with other on-going Laboratory
programs and Laberatory staff have formed a productive team 1o accomplish the work.

- Relationships among LANL, DOE, and NMED appear to be improving, but continued frequent,
detailed, and consistent communication efforts must be maintained o foster further improvement,
Representatives of NMED were requested 10 aftend the next semi-annual meeting.

. Reach a timely agreement with NMED an maximum contaminant levels {MCLs) and alternato
contaminant levels.

. Knowledge of contaminant transport through the intermediate perched zones will be necessary,
Although tha focus is on the regional aguifer now, further examination of the intermediate perched
zanes In the future is recommended.

. The drifling meathods and equipment are paramount to obtaining the information necessary to
meet the DQOs in the Hydrogeologic Workplan, Although the drilling costs for the first two wells
were high, the selected drilling technelogies are correct and appropriate. However, the costs

. ‘ should be benchmarked against similar activities.
. Development of a comprehensive dalabase shbuld be a high priority,
- A second drilling crew should be trained and used to relieve the existing 3-persen crow,
. Recommend metal fittings for well completion rather than PVC,
. Modeling should be ceneurrent with the waell da;ming/data collection and should be used to inform

the decisions of how many more wells and where they are located.
1.4 FY98 Accomptishments
This section is intended to provide a concise list of FY98 groundwater activity accomplishments, Section

5.0 describas the ER Project-funded wells that are planned for FY99 based on the expected funding
profile, More detailed descriptions of these activities are contained in the referenced sections,

. Drilled borenole R-12 in Sandia Canyon to the regional aquifer; collected cuttings, core, and
water samples, and completed analyses of collected samples (Aggregate 1, Section 4,1)
. Drilled borehele R-25 near Cafon de Valle, collected cuttings, core, and water samples
(Aggregate 5, Section 4.5)
. Stanted drilling borehole R-15 in Mortandad Canyen (Aggregate 7, Section 4.7)
‘ . Installed alluvial wells PAQ-2.5, PAQ-3, PAQ-5N, and PAQ-SS (Aggregate 1, Section 4.1)
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e Updated the FY97 Hydrogeologic Conceptual Model o include new findings (Section 3.5)

. Completed a regional-scale hydrologic model using the Finite Element Heat and Mass Transfer
(FEHM) code, This modaeling effort is documentad in a draft reporn by Keating et al, (1998)
(Section 2.3)

o Formed an independent paer review panel o provide broad-based, multi-gisciplinary

assessmeants of the Hydrogeologic Workplan activities. The rasults of the first semi-annual peer
review are documented in “Semi-Annual Report, Groundwater Integration Team External
Evaluation Group, Los Alamos National Laboratory” (EEG, 1998) (Section 1.3).

. Completed a user needs assessment for the comprehensive groundwater database (Section 2.2).

1.5 Organization of the Annual Report

Both the GWPMPP and the Hydrogeoclogic Workp'an describe data collection and analysis activities.
Thase activities ccnsist of both non-field and fleld activities. Non-fleld activities include tasks such as
project management, data managernent, and cornputer modeling. Field activities incluge some that are
reglonal In scale (e.g., sample all springs) and some that are specific 1o particular gecgraphic areas,
referred t0 as aggregates in the Hydrogeologic Workplan,

The status of the non-field activities is described in Section 2.0 of this report. Section 3.0 provides the
currant updates 10 the conceptual mode! based on.the year's studies and completed activities, The results
of the field activities are preserted in Section 4.0 and Section 5.0, Section 4.0 provides discussion of the
aggregate-specific studies and findings. Section 5.0 contains a summary of activities proposed for FYS9,
Sectlon 6.0 provides the bibliographic information and Section 7.0 is a placeholder for the annual meeting
minutes and action temns that will be distributed during the week following the annual meeting.
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2.0 STATUS OF NON-FIELD ACTIVITIES

Non-field activities tall Into one of three categories: project management, information management, and
moaeling.

2.1 Project Management
2.1.1  FYS8 Accomplishments

Significant project management activities conducted during FY98 have been discussed in Section 1.0.
This section summarizes the activities in bullet form,

. Stakeholder input and regulatory direction was sought in four quanterly meetings with DOE and
NMED reprasentatives.’

. An EEG was formed 10 provide extemnal opinion on the implementation of the activities described
in the Hydrogeologic Workplan and the GWPMPP and 1o serve as a peerreviaw committee for
on-going lmplememaﬂon strategies.

. An External Evaluation Group Action Plan (Nylander. 1998) was written to address
implementation of the EEG's recommendations.

212 FY99 Pfanned Activitles

. Hold GIT meetings on a biweekly basis, or as often as nacessary to respond to program
activities.

. Collect stakeholder input and regulatory direction in four quarterly meetings with DOE and NMED
represeniatives,

- Ensure extemal program review by the EEG in two meetings and review of documents as
necessary.

. implement EEG recornmendations as described in the EEG Action Plan (Nylander, 1999).

. Based on EEG recommendations, make efforts;to reach consensus with NMED-on two issues In

FY99: (1) approach for continued investlgatiqns when contamination is detacted in a regional
aquifer well'and (2} establishing the basis for-groundwater quality limits. Initial discussions of
proposed. approuaches for both of these issues will be discussed at the Quarterly Maeting
(February 3, 1999) and preliminary drafts of the approaches will be discussed at the Annual
Moenng in Margh, 1999,

2.2 Information Management

This section summarizes progress towards developing a Hydrogeologic Workplan database (HWPDB) in
support of the well drilling and'sampling activities and-data needs described in the Mydrogeclogic
Workplan. The objective is 1o develop a database: that contains both the analvtical and physical
groundwater data. These data will include historic data and data collected through the MWIP, While the
database will be prlmarny designed to-suppont modeling efforts conducted as part of the Hydrogeclogic
Workplan, it will be accessible 1o all groups involved in the Hydrogeologic Workplan and to State
ragulators.and overslgh' pearsonnel,
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22.1  Progress During FY98

Activities Identified in the FY97 Grouncwater Annual Status Summary Report were accomplished to the
degree possible, Most activities described are ongoing efforts to develop and maintain the database, and

iimprove database usability.
~ Budget
A budget desc.-lblng the tasks and associated costs for developing the HWPDB was developed, The
budget development was a cooperative effort batween ESH-18, Earth and Environmental Sciences
_Division (EES),.and the ER Field Support Facility. This budget reflects the “end state vision™ for the
" HWPDB. The total dollars required to develop the database were estimated to be $1.7 million, This

budget request was submitted to the DOE Los Alamos Area Office in November. No response has been
received to date, At present there Is very little funding for developing the HWPDB.

User Needs Assessment

_Harding Lawson Associates performed a User Needs Assessment for the HWPDB. Their findings
Included the following recommendations:

e Fo&n-a steering committee to coordinate ESH/ER efforts. (We have formed the steering
' committee from ESH.and ER representatives,)
- Manage the HWPDB as a separate database from the ER Database
e Use the exl'stlng'Facl!tty tor Information Management, Analysis, and Display (FIMAD) Geographic
Infermation System as a foundation for the spatial portion of the HWPDB
. Doveidp a Data and Records Managemenf Ptan
. Identify existing records that should be included in the HWPDB
. Include a plan 19} sharing information with the public and State personne!

All of the recommendations were adopted. Those requiring action have either been completed and are
discussed here orare planned to begin in FY38 assuming appropriate funding has been approved.

HWPIiBill"i'oj'ect-L.énder

Effective November 30, 1998, ESH-18 has hired a Project Leader for the HWPDB, The Project Leader's

. time will be split equally between ESH-18 database support and development of the HWPDB. It will be the
Project Leader's responsibllity to coordinate with all the participants in the Hydrogeologic Workplan to

"devalop the HWPDB.

222 FYS9 Planned Activities
. Develbprnent and formalization of the “end state vision” by the HWPDB Project Leader is planned
for FY99.

. Development.of a Data and Records Management Plan for the HWPDB by the HWPDB Project
Leader Is planned for FY9S.
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Consensus will be sought by the MWPDB Project Leader on the priorities for loading the various

[ ]
. . data sets..

. A data repository will be created and loading or linking of existing data and data currently being
collected will begin in FYSS,

It should.be noted that, at the current levels of funding, the HWPDB will net be a comprehensive
database.

23 Modeling

Groundwater flow and transport modeling has been proposed In the Hydrogeologic Workplan (LANL
1998) as a significant component of Laboratory efforts 10 better understand the geology, hydrology, and
geochemistry of the regional aquiler, Long-term goals.of both flow and transport modeling include:

1. Support for the MWIP including siting well locations.
2. Integration of stratigraphic, hydrologic, and geochemical data available for the Pajarito Plateau.
3. Testing of hypotheses conceming predominant flow directions, recharge zones, and potential

contaminant migration in the regional aquifer.

23,1 Progress During FY98

Activities identified In the FY97 Groundwater Annual Status Summary Report were accomplished o the
. . degree possible. Most modeling activities. described are ongoing efforts to develop and refine the overall
: hydrogeologlc cenceptual model, Table 2.3-1 includes a description of modeling tasks, subtasks, a short
synopsis of FY98 status, and future activities, A discussion of FY98 hydrolegic, geologic, and
geochemical modeling activities and FY99 planned activities follows.

Hydrologic Modeling Activities
Regional Aquifer Modeling Activities

A groundwater flow model for the Los Alamos regional aquifer is being developed to complement the
MWIP. The broad goals for this modeling work include (1) integration of geologic and hydrelogic data,
(2) refinerent of our concepiual model for fiow in.the regional aquifer, and (3) simulation of potential
contaminant transbort. To date, a hydrostratigraphic framework model and a steady-state flow model of
the regional aquifer have been developed. The model has been calibrated to water levels measured in

770 domestic, test, and supply wells under non-pumping conditions,

To accomplish modeling goals, a fluid flow and transport code was deveioped at LANL called FEHM
(Zyvoloski et al,, 1996). FEHM has.a number of capabilities that will be critical to the success of this
project, including simulation of multi-phase flow and reactive-transport. Grid-generating software, also
developed at LANL (Trease et al,, 1996), facilitates developmant of complex computational grids that can
be used to reprasent subsurface hydrostratigraphy. The authors of the FEHM code have developed the
current version of the code under the software QA program forthe Yucca Mountain Site Characterization
Program. Therefore, a QA pedlgree has been established, and the code version is tracked using

. configuration management software (Dash et al., 1997).

Groundwater Annual Status Repén-FY!)a 11 0323/89

A2 e (DERIRLGGN 5 IRIEST N




Table 2.3-1.

Status of FY98 Non-Fleld Activities

Tesk

m

1998 Status

Future Activkies
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Develop .
Goologic Mcdet

Complie and publish diling a.-vdwnpleuen data from all
s!quﬂcant bossholes.

Dompleled Inledm oomplaﬁm reports ke R-9
and R-12.

Develop completion repords for aluvial, parched
intermediats, and regional aqu'ziev wolls as thay
are Instafied. -

Perform eomprahenslve review of fwee-dimsansional (3-D)
straigraphy Including analyBical chanish‘y and minaralogy
necessary o make straligraphic commelations between
boreholes, integrate newly-coflecied geologic data into
struciure-conlour maps, sopach maps and cross secton

Actviies In FY98 wera directed at migrating the
site-wide 3-D Geologic Model to Stratamodal.

Data from R-9, R-12, R- 2Jlﬂ-15andoiher -
boreholes are being incorporated Inlo cross
secfions and structure conlour maps.
Incorporate basahs and Tshicoma lava flow
units inlo mode! ’
Develop a data model for the Chaguelwd Fm.

Dovelop 3-D geological databasse W include surface
gaology, structural geology, and borshola stratigraphy.

Quafity sssurance (OA) performance on
migrated model and contact surfaces and
Isopachs evalualed fo provide an Inletnalty
consistent model o tha 3-D straligraphy

QA of migraled model and Incorporation of now
&K hole and surface data nlo modet.

Produce Frijcles Quadrangle from 3-0
database.

Develop geotydrologic atias and web paga.

Salvage of data from stratgraphic and geochamical
analysis of gvallable canyon boflom core samples

Becauss of budgetary constraints, his aclvity
was delerrod Ga laler dale

ER’s Canyons Focus Arcawili hlre s GRAIn
FY98 1o g these sedments

Compile and publish hydraufic chasacterlstic data:
Bandebar Tulf - Assamble hydeologic laboratory tost
resulls of Bandeliar Tuff core from across the Plateau.
Evaluata test tasults for validity. Caloulate unsaturated
hydrauﬁc properfias from molshure retention

characteristics. Surmarlza data by sbafigraphic unil and
locaﬁons

Datemﬁnalion of vadose zone fluxes in Los Alamos mesas
ushg chlorda and stable isolope profiles. Analyze sol
motstuea for chloride mass and Isotopa ratios. Calodats
fuxes from tracer profifes.

parameler esimation $or the Pajarilo Plateau,
including In-situ hydraulic lestng of wefls. Load avallable
hydrologic measwements in 3-D database. Stalisticaly
describa zones and regions.

Dala on Bandelier Tuft tydraulic characleristcs
trom TA-21 and TA-49 are Inchxded In EA RCRA
faciity Investigaon (RF) repcdls fof hose sites.

A report was writlen compaiing tha chiorida
profie results from DP mesa and TA-16.

Known hydraufc properties of the reglonal
aquifer were iIncorporaled Into the regional-scale
hydrofogic modet.

Hydrauiic propertias of Bandeler Tuff wiltbe
evalualed bof testing In each characledzation
borehole.

Continue fo analyza soll molsture for chiodda
mass and isolope ratios at reguiar inlervals in
each characlerization borehole.

Usa exisSng and newly collected hydrobogic

propertes of tha regional aquifer in plaleau-
scale modal.
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Table 2.3-1. Status ol FY98 Non-Field Acliyitles (continued)
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Task Sublashs 1593 Status Future Activities
Develop Evaluala Waler Qualty Data:
H,-drologic Modal | Consotdate histodical water qualty data in database ard Comgpieted report on tha trend analysls San Continua trend analysts on the historlc data and
(contnuad) perform trend analy sis. Idefonsa Pueblo. Mada watar quality data fetus on evaluating trends by drainage basins.
Evalua‘s water quakty variations and verical statficaton | 2V2iablevia e intemet Zonaty samyia water supply welis as 1ha
within the reglonal equifar using walar samples kom Zonaty sampied new supply wells GR-1, GR-2, | cpportunity arises during ma'ntenance.
supply wells. Pulf perranan! purp and isola'a discrs!s GA-3, and GA-4 In Guajs Canyon during 1933
sampla rones {46- lengths) in each welusing hydrafic befora these wells entered routine service.
packers. Sampla with termporary pump.
lnventory springs on-Sita and rear Laboratory boundades | Tracer tests were complated for sefectad Contnoue lo oblain feld observations lrom
by reviawing existing Laboratory and tha Unitad States springs In TA-16. In one test, the lracer travelsd | Laboratory and NMED peisonnel. Contnua ER
Geological Survey (USGS) reports for inifal inventory. from the pond o Sanitary Wastawaler Systems  § lnvesiigations at critical discharge points
Perform additonal field reconnalssance. Supplemant with | Consolidation (SWSC) spiing in 3 months and (partictarly TA-16 and TA-1B) whera therais
azrial photography where possitle. Se'act springs with fractura fow seemed lo be conlrolling tracer. uncertainty if fiow is naturat spring-fed or
discrela discharge points. Instad flow and monitoning patennial. Continue monitoring of iow and for
probes beomide tracer and othar chemlcal eonstiuents.
Analyses ol the fiow and chemilsiry tma series
witl be conducted
Long tam watar balance estimales b tha Paarito Data coftacted In most regional a-uter tast Waler lavel data will be collected annually.
Ptateau. Install stream gages alupstream and wells, and soma Inlermadate and shalow . . -
downstieam boundarles of tha Laboratory. Continuousty athndal wells. Stream flow measurements f:earn fow gaging stagons wit !:-a inslafied at
. S . . myon confluences and Laboratory boundarles
measure evapotranspiration (ET). precipitation, and collacted kom 19 stations Preciptafon data
groundwater levels. colizctad from 7 stations and ET data coltacted
from 2 stalions.
Groundwatzst fiow modaing using the FEHM code Developad a regional-sca’'s model that knprove cakbration ol tha regional-sca’a modat,
Incorpora’ed the geologic framewark modal, had | incorporate geochemical data and publish
a computational grid, used initial permeability conceptual and numerical modals. Creats a
estmates thal wers Informed by dala, had high-esolution Pajarito Plateau-sca'e model,
steady-stata modal cafibration which resulted in § conduct sensithily analyses lo identily areas of
refned parmeability estmates, and evalualed criical data naeds, use geostalistics lo simulats
conceptual modal alternatives, including flow heterogeneity within hydrostraligraphic units,
directions and sources of recharga. and incorporate pumpling effectslransients
Pevelop Hydrogeochemical and statistical evaliation of soluts Expandad statistical evaluation of soluts Contnua hydrochemical analyses of
Geochemical dstributions on tha natural surface and groundwa'ers distnbutions for LANL background distributions. | groundwater and surfsce walerto davelop
Model incorporated geochemical datafrom R-9, R-12, | representativa distnbutions thal canbe used in
ard R-25. hydrologic modeling.
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Table 2.3-1. Status of FY98 Non-Fleld Activities {continued)

aquifer and assodated aquifar materdalin R-9,
R-12, and R-25.

Task Sublashs 1998 Status Future Activities
Davelop Geochaemical characlaristics of kay subsurface Characlerized hydrochemistries of shuvium, Contnua Yo characterdze hydrochemisty of
Gaochemical gaotrydrologic unts perched intermediala zonses, and regional akuvium, perched Intermediate zones, and
Model (continued)

regional aquifer and associaled aquifer matedal
from boreholes as they are drlled and
complat

Geochamical modeling

Pedormed spedation, mixing, and mineral
saluration calculafions using MINTEQA2 and
PHREEQC bor water collected from R-9, R-12,
and B-25.

Continue gaochemical modaing to understand

Importan] processes ocouriing along
groundwater Fow paths.
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Tha extent of the Los Alamos regional aquifer model approximately corresponds to the structural £y
boundarles of the Espafola basin. By extending the tlow model well beyond the boundaries of the K
Pajarite Plateau, the influence of boundary conditions on modei results has been minimized, In building b
the modal, a wide range ol geologic and hydrogeologic data for the basin was integrated, with the highest -
priority on detail and accuracy in the vicinity of the Pajarito Plateau, The objective is 1o build and improve £

upon previeus flow models for the region (e.g., Heame, 1980; Frenzal, 1995) by increasing the amount of
geologic detail incorporated, by using a mere finely resolved grid (especially In the vertical direction), and
by extending the mode! boundaries 10 a more physically-meaningful distance.
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At present, the Los Alamos regional aquifer model represents a preliminary steady-state groundwater
tlow mode! with physically meaningful boundary conditions and elevation-dependent recharge rates, The
lateral boundaries are located as follows: the western edge is defined by topographic divides in the
southoast and northermn Jemez mountains and the western margin of the Valles caldera; northern edges
are defined by the northemmost extant of the Santa Fe Group; the eastern edge is defined along the
drainage divide between the Rio Grande and Rio Pecos; and southern edges are detined along the
transition zone between the Espafiola basin and the Santo Domingo basin o the south, Most of the
lateral boundaries are specified as.“no-flow”, since they are located either al prasumed groundwater
divides or in locations where the Santa Fe Group is very thin or absent, Boundaries where water enters or
exits the model are aiong the upper Rio Charma and Rio Grande valleys, along the western margin of the
Valles caldera, and along the Espafiola basin/Santo Domingo basin transition zone, The upper boundary
represents the water table, which receives recharge at rates consirained by observed rainfall data and
elevation dependent ratios of precipiiation-te-recharge.

Calibration results demonstrate the ability of the model to reproduce observed heads in the vicinity of
LANL and to predict reasonable fluxes across model boundaries, The relative magnitude of fluxes into the
mode) along northem river vallays, out of the model to the south, and towards the Rio Grande in the
center compare favorably to values presented in pravicusly published repons. The sensitivity of the model
to assumptions about recharge, hydraulic conductivity, and the significance of the Pajarito fault zone has
been investigated. Our preliminary conclusions include the-tollowing: (1) a steady-state calibration is.
insensitive 10 assumptions about the permeability of both the Pajarito fault zone and the *Chaquehui”
Formation , and (2) the model is very sensitive to recharge rates and therelore further calibrations may be
useful in constraining the range of plausible recharge rates in this ar2a, For a mare detailed description of
the Los Alamos regional aquifer model and preliminary results, see Keating et al, (1998).

Other Hydrologic Modeling Activities

Smaller-scale modeling efforts were performed or began during FY98 and are intended to ultimately feed
into the regional model or subsets of it, These efforts focus mere on the unsaturated zene than does the

regional model,

One modeling activity using data from TA-54 Area G addressed deep drying within the mesas, Previous
studies using natural ehloride and stable isotope tracers have indicated that deep evaporation can dry out
the mesa subsurtace which results.in small downward tlux rates ¢f liquids (Newman, 1996; Newman et
al,, 1997). Staulter and Birdsell (work in progress) moedeled topographically driven airflow in mesas and
found that air flow through a fracture-system can explain the existance of low moisture content/high
chloride zenes deep within mesas. These dry zones reduce the downward llux rates of liquids in mesas,
but the airflow may increase the mavement of volatile species.

" Development of a hydrologic model for the lower Los Alamos Canyon was started. Activities thus far have
focused on developing a representative hydrostratigraphic model for the canyen. The recent stratigraphic
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and hydrologic results.from borehole R-8 have been critical for developing the Los Alamos Canyon
hydrostratigraphic framework. The observations of the perched zones and the refined stratigraphy from .
the R-9 drilling have allowed the development of a more representative conceptual mode! of the lower

part of the canyon, which should translate to better numerical flow models.

Unsaturated flow beneath Mortandad Canyon was modeled by Dander (1998) as part of his master's
thesls. This study was conducted to develop an understanding of the unsaturated hydrologic behavior
below the canyon fleor, The main goal of this study was to evaluate the hypothetical performance of the
vadose zone above the watertable, Numerical simulations of unsaturated groundwater flow at the site
ware conducted using the FEMM code, A two-gimensional (2-D) cress section along the canyon's axis
was.used to mode! flow between an alluvial groundwater system and the regional aquifer approximately
300 m below. Using recharge estimated from a water budget developed in 1867, the simulations showed
waters from the perched water table reaching the regional aquifer in 13.8 years, much faster than
previously thought, Additionally, simulations indicate that saturation Is occurring in the Guaje Pumice bed
and that the Tshirege Unit 18 is near saturation, Lithologic boundaries between the eight lithologic units
rapresented in the model play an important role in flow and solute transport within the system (though the
values of permeability are uncertain for some units), A component ot horizontal flow is shown to ocgur in
three thin zones above caplllary barriers; however, vertical flow dominates the system. Other simuiations
ware conducted to examine the effects of changing system parameters such as varying recharge inputs,
varying the distribution of recharge, and bypassing fast-path fractured basalt of uncertain extent and
properties. In general, the travel time to the regional aquifer varies inversely with recharge rate, Thus
doubling the recharge rate will halve the travel time, System sensitivity was also explored by changing
model parameters with respect 10 size.and types of grids and comains, and the prasence of dipping

stratigraphy.
Geologic Modeling Activities .

A revised digital geologic mede! (FY98 model) has been developed for LANL. This model resolves all
inconsistencies that previously resulted in the intersection of stratigraphic surfaces. A major effort was
also made 10 identify the extent of additional pre-Bandeliar lava fiow units that could have major impacts
on groundwater flow. Top and bottom surfaces were created for four basalt units as well as two quanz
latite flows of the Tshicoma Formation. These new units have not yet been incorporated into the model
due 10 surface intersection problems and pending development of appropriate methods to import these
discontinuous surfaces into the Stratamode! software package. As these units have a major impact on
models of ground water flow, efforts are continuing on resolving outstanding issues and incomporating
these data into the model. An interim FY39 model incorporating these units should be available by early
January, The new FY98 mode! is available at FIMAD,

The geologic model was used to provide quantitative predictions of the depths of stratigraphic contacts for
boreholes R-9, R-12, and R-28, Drilling results from borehele R-9 ¢onfirmed the imponance of the deeper
basalts (pre-Bandelier) in any hydrogeologic model, New data 1o help define these deeper units ware
collected and include: geologic age and rock chemistry data, the geologic map of the White Rock
Quadrangle (Dethier, 1997), and drilling results from the MWIP R-series wells, and the GR-series water
supply replacement wells in the Guaje well field,

Geochemical Modeling Activities

Geochemical medeling was conducted for borehole R-9 using the computer code, MINTEQAZ2 (Allison at
al., 1991) to quantify adsorption of uranium (uranyl) onto hydrous ferric oxide (HFQ). The results are .
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briefly discussed here while a mare detailed description is provided in the summary for Aggregate 1 FY98
Investigations (Section 4.1.1).

Results of the adsorption modeling suggest that, in the lower perched zone, over half of the urany!
present is bound as a surtace complex, SO,UQ,". The remaining dissolved (non-sorbed) uranium eccurs
mainly as UQ,(CO,),™ with some UO,(CO;,).". The model predictions for dissolved uranium are in
excellent agreement with the measured values. Uranyl complexation with mobile bicarbonate and
carbonate ions in the lower perched zone decreases the amount of adsorption by 41,7 %, which results in
uranium concentrations exceeding the proposed Environmental Protection Agency (EPA) MCL of 20 pg/l,

In addition to borehole R-9 geochemical modeling, the PHREEQC code was used 1o examine barium
solubility and speciation in TA-16 springs and the Cafon de Valle alluvial sysiem. The results are brietly
described in the summary for Aggregate 5 (Section 4.5).

2.3.2 FYS9 Planned Activitles
Hydrologic Modeling FY99 Planned Activities

Continued calibration of the Los Alamos regional aquifer model will be accomplished by simulating
transients in the aquiter, Effects of pumping in Los Alamos, Espafiola, and Santa Fe well fields and
simulations of historical fronds in water levels will be incorporated into the model. A high resolution sube.
madel of the regional model for the Pajarito Plateau will also be developed. This will allow more detailed
prediciions at the LANL site. Finally, transpont capabilities will be added 1o the model, both reactive and
non-raactive, in order 1o tast its abllity 1o predict the observed concontrations of major ions (e.g., Na, Ca,
Mg) and stable isotopes {e.g., 80, 80, C) in wells and springs. This analysis is intended to help rafine
both the conceplual model and the numerical jlow model,

Continued development of the lower Los Alames Canyen hydrologic model is planned. The focus will be
to develop flow models to examine the links between the various aquifers in the lower part of the canyan.

Geologic Modeling FY99 Planned Activities

The 2-D Site-wide Stratigraphic mode! maintenance and enhancement activities planned for FY99
in¢lude:

1 Migrate the current 3.D Geologic model to the Stratamedel software

2, Extand, refine, or ¢create new grids in Stratamaode! for specific applications such as detailed
studies at materia) disposal areas (MDAs) or stream channais.

3 Review and compile existing geologic information, or collect new information as required, to
insure that regional extent and/cr refinement of the model {ultilis modeling requirements.,

4, Complote incomoration of older basalt and Tshicoma flow units into the model
5. Develop a basic geclogic information/data model for the Chaquehui Formation based on

characterization of cuttings from new water supply wells and a possible studly of equivalent units
having surface exposure,
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6. Assist in developing a gechydrelogic atlas to in¢lude, at a minimum, spatial distribution of units in
2-D and 3-D, geology at the water table, chemical and physical property information or units, .
sourcas of data for the mogel, and a web page describing and iliustrating the geology at LANL,

7. Work with the New Mexico Bureau of Mines to produce the Frijoles Geologic Quadrangle trom the
axisting 3-D database.

8. Creation of FYS9 3-D stratigraphic mode! and updating model on a timely basis when required by
customers,

Geochemical Modeling FY99 Planned Activities

Continued geochemical modeling of the Los Alamos, Sandia, and Mortandad Canyons will be
accomplished by (1) incorporating speciation, minaral saturation index, and adsorption computauons
using alluvial, perched intermediate, and regional aquifer groundwaters as data input, (2) performing
adsorption experiments as neaded {or kev contaminants, €.g., uranium and strontium, (3) validating
geochemical modaling using water chemistry data, results of mineralogical analyses, and hydrologic
properties of different aquifer materials, and (4) parforming risk analyses using geochemical data,

Geochemical modeling of Cahon de Valle perched zones and regional aquifer grouncwater will be

initiated by (1) incorporating speciation, mineral saturation index, biodegradation and acsomtion

computations; (2) performing biodegradation experiments for key HE contaminants as needed, e.g.,
hexahydro-1,3,5trinitro«1,3,5-triazine (RDX) and 2,4,6-trinitrotoluene (TNT): (3) validating geochemical

modeling using water chemistry data, results of mineralogical analyses, anc hydrologic properties of

diferent aquifer materials; and (4) performing risk analyses using geochamical data, .

Additional geachemical modeling of barium speciation and solubility will ba performed as more water
chemistry time-series data Is collected at TA-16, A summary of FY38 barlum modeling results are
included in the discussion of Aggregate 5 (Section 4.5).
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3.0 FY98 HYDROGEOLOGIC CONCEPTUAL MODEL (AGGREGATE 9)

Aggragate 9 (site-wide aggrogale) addresses the entire:-Laboratory. It must integrate all available
information from field ang modeling studies to update the overall hydrageoclogic concaptual model for the
Laboratory and the Pajarito Plateau. The hydrogeologic conceptual model was described in the
Mydrogeologic Warkplan. The elements of the hydrogeologic conceptual model are reproduced in this
section along with a description of the how the information from site-wide and aggregate-spocific activities
support retinements to that model, The following sections present the hydrogeologic conceptual medel
and refinements thereto as they relate to mesas, alluvial groundwater, intermediate perched groundwater,
and the regional agulfer.

3.1 Hydrogeologic Conceptual Mode!l for the Mesas

There are five elements (A=E) of the hydrogeciogic conceptual madel that pertain to the mesas, The
majority of FY98 efforts further strengthen the hydrogeologic conceptual model mesa elaments, There
has been some reduction in uncertainty regarding surface recharge on the western margin of the
Laboratory,

Slement A:_Relatively small »elumes of water move beneath the mesd tops under natural Sonditions. due
tallni ; ficient w E :

Analyses of isotope and chioride content in FY97 of core from TA-49 and TA-54 suggest that the portion
of the mesa abeve the neighboring canyon bottom experiences a higher rate ¢f pore water evaporation
than does the part of the mesa lying below the canyon bottom. This enhanced evaporation apparantly
occurs by air movement along iractures and stratigraphic features such as interflow boundaries and surge
beds. The agreement of results from two sites that are widely separated suggests that this phenomenon
may occur at mesa settings. in the lower rainfall portion of the Laboratory, This drying process results in
very low infiltration rates within the mesa,

Insights into the subsurtace hydrogeclegic conceptual model for the near-surface western portion of the
Laboratory come from examination of detailed hydrographs for the springs at TA-16 (Aggregate 5,
Section 4,5) and the drilling of borehole R-25, In addition, tracer studies at TA-16 indicate relatively direct
connections of etfluent sources with pathways 10 these springs. The data suggest that groundwater flow
in this area is structurally controlled by surge beds and/or fractured intervals (LANL 1998a; LANL 1998b),
Spring discharge and groundwater flow at shallower depths (less than 200 f1) evidently occurs as a result.
of highly channelized tlow along discrete zones rather than as discharge from a larger porous media
volume. Contaminant transport through these systems thus may be rapid and seasonally variable,

Fracture fiow probably plays a significant role in water movement through the shaliower depths at TA-16,
Based on borehole camera photography at R-25, it is possible that fracture flow contributes recharge to
the deeper groundwater system, ‘

Groundawatsr Annual Status Repor-FY98 19 oN23/99

S T
oG ERE T

S

SRS SN



Uncertainty in this element remains high, The investigations to date confirm that the recharge rates are
probably quite ditierent than have beon observed in other portions of tha Laboratery, but quantitication of
those rates will require additional work, Planned FY99 activities in Aggregate 5 will emphasize reducing
the uncertainties in the flow paths from the surface to springs and deeper groundwater.
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Wark at TA-16 shows that adding water to a masa top and a canyon bottom (such as from the 260 cutfall)
does contribute to recharge 10 the regional aquifer system (as discovered in borehole R-25), However,
the existence and amount of such recharge in the absence of Laboratory discharges is unknown,

There is little uncertainty that disturbed surface conditions alter the recharge on the mesa tops, The
magnitude of recharge rate alteration associated with various types of disturbance and the extent of the
alleration remain to be further quantified.

Aside from analysis of flow regimes at the TA-16 springs discussed in Element B, none of the work in
FY98 addressed fracture flow in mesas,

There are no refinements to this elament this year, Work continues on contaminant monitoring and
collection of air pressure data within the vapor piumes at MDAs L and G (Aggregate 2, Section 4.2).

3.2 Hydrogeologic Conceptual Madel for Alluvial Groundwater

There are five elements (FwJ) related to alluvial groundwater in the hydrogeologic conceptual model,
Work completed in FY88 tends to contfirm these elaments,

This element continues 1o be confirmed by water level measurements in existing alluvial wells and in
‘newly installed wells. (nvestigations.in alluvium in Aggregates 1 and 4 illustrate the transient nature of
alluvial groundwater in ephemeral canyons. In Aggregate 1 (Section 4.1), four wells were installed in
middle Pueblo Canyon at locations where alluvial groundwater was possibly present, Two of the wells
went dry during developmant. Water levels in all of thase weils will be monitored to leam more about
seasonal fluctuations, but these initial indications are that sustained alluvial groundwater is not present in
that portion of Pueblo Canyon. A similar observation can be made in Aggregate 4 (Section 4.4), where
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two rounds of water level measurements in five Ancho Canyon wells found pradominantly dry conditions.
This demonstrates the general absence of alluvial groundwater in the north branch of Ancho Canyon but
for a few Cays or weeks a year. The Surveillance Program also ¢ontirmed dry conditions in Water Canyen
and in the lower segmants of Fance and Sandia Canyons through quarterly water level measurements,

This element continues to be contirmed by ongoing field measurements of near-surface hydrologic cycle
components and of groundwater, Scoping calculations estimate that the volume of stored alluvial
groundwater in the largest canyon systems at the Laboratory is approximately equivalent to the annual
volume of stroamflow loss (Figure 3.2-1). This suggests that there may be approximately a complete
replacement of stored alluvia!l groundwater by effluents-and/or natural runofi every few years, This may
vary between canyon systems,

The canyons with the largest natural or anthropogenic surtace water flows are those that consistently
have alluvial groundwater. Those canyons with the most signiticant known shallow perched alluvial water
bodies are: lower Pueblo, Los Alamos, Monandad, Pajarito, and Cafion de Valle, Portions of other
canynng, such as in Sandia Canyon below the sewage effiuent discharge, may aiso contain more
localized sactions with alluvial groundwater, but well coverage is incomplete to contirm this. Planned
additional shallow wells will assist in completing the mapping of shaliow saturation,

o Groundwater
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Figure 3.2-1. Voiume of shallow groundwater vs, annual streamfiow loss and etfluent discharge.
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Figure 3.2-1 displays scoping estimates of the approximate volumes of shaliow groundwater found in the
major “wet” canyons within the Laboratory boundaries, The groundwater in Los Alamos, Pajariio, and .
Water Canyons was assumed to be principally supported by natural streamfiow, and that in Pueblo,

Mortandad, and Sandia Canyons was assumed 10 be supported by effiuent discharges, Natural

streamflow losses across the Laboratory were calculated from ESH-18 stream gaging data by cormparing

upstream and downstream flows, Effluent discharges were taken {rom ESH-18 records. All effluent was

assumed to be lost 10 seepage onsite. The lengths of the “suspected” saturated zones were taken from

NMED's "Hydrogeologic Evaluation of Los Alamos National Laboratory” (1936), The following widths and

depths of saturation (ft) were assumed; Los Alamos (100, 15), Pajarito/Three Mile (50, 10), Water (20,10),

Pueblo (200, 35), Mortandad (40, 10), Sandia (40, 10). A porosity of 0,35 was assumed for all canyons.

wsually by unsaturated flow, In wetter canyon bottoms, alluvial groupdwater may also
contribute recharge 10 the regional aquifer, '
Tritium, nitrogen isotope, and anion data from perched zones at boreholes R-9 and R+12 provide
confirmation of the viewpoint that there is percolation of Laboratory effluents 1o significant depths (more
than a few hundred feet) in the vadose zone beneath alluvial groundwater in etfluent-supplied or “wetter”
canyons. (Aggregate 1, Section 4,1), Elevated concentrations of uranium, possibly anthropogenic oxalate,
and nitrate In some of the perched zones ralse questions about the source areas (Aggregate 1). Nitrogen
Isotope studies (Aggregate 1) suggest that the source of nitrate in perched water from borehole R-12 is
most likely sewage effluents, Tha closest known sewage effiuent streams are located approximately three
quariers of a mile away in Pueblo Canyon and two miles away in Sandia Canyon. .

Alluvial groundwater does contribute a relatively small amount of recharge to the regional aguifer, Tritium
activities in regional aquifer samples {rom boreholes R-8 and R-12 indicate some recharge of water irom
the land surface to the regional aquifer in a period of 40 years or less {Aggregate 1), but the activities are
very low In relation to drinking water standards, These findings support earller test results obtained in ol
monitoring wells scaltered across the Laboratory, Modeling work completed in Mortandad Canyon
{Section 2.3.1) suggests that alluvial groundwater could reach the regional aquifer in approximately ten to
one hundred years, depending upon the assumed recharge rate used in the simulations,

Continued wark will focus on identifying major flow paths,

Element I D hot tribute litle rect n | conditions. Lone- "
finent 1o naturally d bt 10 roct 0 ,

~ones,

No investigations ¢onceming recharge were conducted in dry canyons in FY98, with the exception of
alluvial wells in Anciho Canyon (Aggregate 4, Section 4.4), However, Sandia and Mortandad Canyons are
excallent examples of naturally dry canyons that have had the long-term addition of effluent, Previous
work In Mortandad Canyon has demonstraled the presence of a subsurface trnitium plume and a
numerical modeling study in FYS8 suggests that flow is primarily downward and may reach the regional
aquifer in 10 to 100 years (depending on recharge rates used) (Section 2.3.1).
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There is relative certainty in this aspect of the model, which drove the Hydrogeoiogic Workplan to v
prioritize wells in “wet" canyons. The installation of borehole R-31 in Anche Canyon will be a test of this -

model element. )
: a i qur. faults, fractures, joints, surge beds, and -
" \ogic Lnits (2.q. Guale Pumice, G T E - =
yngerie aliuvial saturated sedimenis or 'IDIQCIIIEQAIBIQ perghed zones sould provide pathways ‘
for dowaward water movement,

At TA-16 noar the western boundary of the Laboratory (Aggregate 5, Section 4.5), the flow of water from
the surface 10 units within the upper 200 feet of the vadose zone seems to be Influenced by structural
features (fractures, faults, and joints) and surge beds, However, with respect to deeper geclogic units, the
FY98 work does not provide a significantly enhanced understanding of their role in subsurlace tlow. The
presence of Laboratory cormtaminants in borehole R-25.at relatively short lateral displacemant from the
likely sources indicate plateau recharge over relatively short lengths of stream channel, or possibly even
more direct pathways such as via fractures. Dual porosity (fracture flow and matrix fiow) probably
accounts for movement of groundwater through the more welded sections of this zone, Matrix flow
probably dominates through the many less welded sequences at TA-16,

3.3 Hydrogeologic Conceptual Mode! tor Intermediate Perched Groundwater

Five elements (K~Q) comprise the hydrogeologic concaptual model for intermediate perched
groundwater, The work completed in FY98 tends 1o support all of the elements, although understanding
of tha intermediate zones is still very limited.

walersheds westof the Laboratoty,

This element is supperted by work done in FY98 and previously. Intermediate perched zones have been
identified in Pueblo Canyon, Los Alamos Canyon (R-9 and other wells) and Sandia Canyon (R-12)
(Aggrogate 1, Section 4,1),

The greatest uncertainty associated with this element is whether other canyons have intermediate
perched groundwater zones and how the zones are distributed. One of the abjectives of the deep
boreholes drilled for this project is to locate possible perched zones.

The intermediate depth perched groundwater zones present beneath Los Alames Canyon are more
numerous than previously recognized, Borehole R-9 encountered tive perched systems within the vadose
zone. The saturated thicknesses of these zones were variable: some of the zones were thin (a few feet
thick) while others showed saturated thicknesses greater than anticipaied (more than 70 feet),
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Additionally, the field observations indicate some of the perched horizens are confined. The data suggest
that delineating the direction or velocity of groundwater flow 1or all but the largest saturated zones may

prove difficult,

The uncertainty associated with this element is very large, This uncertainty led to the Hydrogeologic
Workplan approach of drilling to the regional aquifer to discover all of the perched zones and perching

layers.,

This elemont of the model must be changed based on work completed in FY38 and early FY99, because
it appears that this is not the case everywhere on the plateau; The chemistry of intermediate perched
zonas encountared in borgholes R-9 and R-12 (Aggregate 1, Section 4.1) suggest that the zones are not
connected beneath the mesa, However, a vertically extensive perched intermediate groundwater zone
was encountered in borehole R-25 bencath the mesa at TA-16 (Aggregate 5, Section 4.5). The perched
zone at R-25 is probably the same as that encountered in SHB-3, making the lateral extent of this zone
bencath a mesa setting greater than 2 km, This result is consistent with hydrogesiogic modet element B,
regarding the likelihood that recharge is different along the westem side of the Laboratory,

Large uncertainty is associated with this model element, It is apparent that intermediate perched zones
can oceur under mesas in certain areas, Continued work must address identifying the characteristics that
lead to intermediate perched water beneath certain mesas.

Work complated in FYS8 at TA-16 supports previous conclusions that thera are shallow, thin perennial
ribbons of saturated flow within the upper part of the Tshirege Member of the Bandelier Tuff, but there is
not a singly lataral extensive perched zone (Aggregate 5, Section 4,5), These ribbons feed three springs
that issua from the maesa (Martin, SWSC, and Buming Ground). In addition, transient saturuted zones
may also supply water to the springs and transport contaminants, These saturated zones may not be as
large or persistent as that supplying the Water Canyon Gallery to the west,

Drilling of R-25 has confirmed the occurrence of a large intermediate perched zone at a depth of about
750 it below the mesa surface. The upper part of this zone lies in the lower part of the Qtowi Member of
the Bandalier Tuff; the lower part in the Puye Formation. The upper portion of this zone was previously
encountered in well SHB-3, to the southwast.

There is moderate uncertainty assocliated with this element. Much of the ER project work at TA-16 is
focused on quantifying flow and transport through the shallow saturated ribbons and in transient saturated

Zones.

Groungwater Annual Status Report=FY98 24 o299




Eloment O Contaminant concenirations in water entering these intermedinte parched zones are diluted,
Lateral down-canyon flow within intermediate perched 2ones could contribute 10 signiticant
transport of coptaminants away from their surlace source.

Observations at boreholes R-9 and R-12 support this element of the hydrogeologic conceptual model,
Nitrogen isotope studies (Aggregate 1, Section 4.1) suggest water in the intermediate perched
groundwater has been transported laterally a significant distance, both through surface water and
passibly the intermediate perched zone, The isotopes indicate that the nitrate in perched water from
borehole R-12 is trom sewage effluents. The closest known sewage effluent streams are located
approximately three quarters of a mile away in Pueblo Canyon and two miles away in Sandia Canyan.
Tritium and uranium present in the perched zones in borgholes R-9 and R-12, and oxalate present in R-9,
provide confirmation of transport of contaminants in intermediate perched zones.

Uncertainty is associated with this olement regarding flowpaths. One objective of tuture work is to further
refine the understanding of these tlow paths,

3.4 Hydrogeologic Conceptual Mode! for the Reglonal Aquifer

Five elements comprise the hydrogeclogic conceptual mode! for the regional aquiter, The FY98 work
orovides further knowledge of the regional aquiter from 3 wells and the regional scale modeling. The five
regional aquifer alaments are discussed below.

El iE, Inisl::i :HDEIEE QZID: EQ'EDEIE:”EEE ]Eiilﬁmﬂmlﬂi :I:[: ]:l -'l :‘E:E:E u
toward the east or southeast, toward the Bio Grande,

Uncertainty associated with this element lies in the scale at which perturbations in the regional aquifer
gradient become important, It is clear that on a regional scale, the gradient is east to southeast. It is
anticipated that on a finer scale the cirection of flow may vary due to factors such as paleogeographic
teatures or pumping.

This element will be modified 10 inciude the statement "Water supply pumping affects flow directions in
the aquifer nearthe supply wells, The variation of these effects with depth and distance is not known at
present. This influence on flow directions could have an important impact on contaminant movement in
the regional aquifer”,

. ter rolali it of Dublic w l na | onal
ter. T ; o0 | lomal aquif :

This element of the hydrogeologic conceptual model will be retined. Preliminary analysis of ESH-18 stream

gaging data collected since 1984 indicates the volume of natural stream!low losses across the Laboratory
may be locally significant, but relatively small overall. The annual volume of regional aquiter recharge from
stream bettom Infiltration of naturaj streamflow is calculated to be less than 10 percent of that typically
pumped from the Pajarito Well Fleld for municipal public water supply. However, when the potential for
infiltration of effluent discharges is also considerad, the potential total volume of annual streamflow losses
across the Laboratory may approach one-half of that pumped from the Pajarito Well Field,
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Chemistry data show some component of recent recharge in the regional aquifer, but the magnitude of
the hydraulic connection remains to be quantitied, The tritium activities in boreholes R-8 and R-12
suggest that surface water has reached the regional aquifer in less than 50 years (Aggregate 1, Section
4,1), corroborating. earlier findings from oider test wells. Despite the existence of some recharge pathway,
however, overall contaminant levels at the eastem boundary of the Laboratory are generally small, The
discovery of high explosives in borehole R-25, however, has demonstrated recharge from surface
sources 10 the regionai aquifer in relatively short time periods.

This element of the hydrogeologic conceptual madel can not be refined based on the work completed in
FY38. No data were ¢ollected from the eastem: portion of the Pajarito Plateau, The drilling and sampling
of borehoie R-31 in FY99 may provide insight into the question of recharge sources.

hol P 11984). infitration al anks of ! M [ .
via percolation benenth canvon bottoms,

The work completed in FY98 may change this element of the model. Recharge sources 10 the regional
aquifer remain uncertain, Howaver, now work supports a possible change in relative importance of some
of the sources of recharge. The strong downward vertical gradient encountered in borehole R-25
indicates that the area along the flank of the Jemez Mountains is an area of recharge, with the recharge
originating from the Jemez Mountains, Further, as discussed in Element Q, the alluvial and intermediate
perched groundwater Zoneas are also sources ¢f recharge. For both of these sourcas, the relative amount
of recharge is unknown,

In addition, preliminary modeling of the regional aquifer indicates that a relatively large amount of
recharge from the Jemez Mountains might be required 1o account for regional aguifer elevations in the
western portion of the Laberatory. These preliminary modeling results, however, do not support the
hypotheses of southerly flow along the Late Miccene trough. These conclusions have impertant
ramifications. Once more conclusive modeling results are obtained, Element S will be modified to reflect

them.

Significant uncertainties remain with regard to sources of recharge. Continued characterization of the
entire area in conjunction with modeling are necessary to identity and quantity the sources of recharge 1o
the regional agutfer.
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This element of the hydrogaeologic conceptual modet! is largely supported by the work completed in FY98,
but language will be added to reflect the pessible role vertical hydraulic gradients may have on
contaminant concentrations in the regional aguifer, Although contaminants wero detected in boreholes
R-9, R-12, (Aggregate 1, Section 3,2.1) and R-25 (Aggregate 5, Section 3.2,5), their concentrations are
below MCLs. Vertical gradients in the upper portion of the regional aquiter may also play a role in
cetermining concentrations of contaminants reaching the aquifer. Upward vertical gradients in the

regional aquiter are suggested at borehole R-12, based on initial comparison of static water levels in R-12
with the deeper adjacent municipal well PM-1, If upward vertical gradients are present, the potential for
Laboratory contaminants reaching the top of the regional aquiter to migrate deeper is.reduced, Upward
hydraulic gradients are known to exist in wells east of R-12, near the Rie Grande (the old Los Alamos well
fleld). On the other hand, downward vertical gradients are indicated by water levels observed while drilling
borehole R-25. In recharge zones it Is likely that any comtaminants would be carried further down inte the
regional aquifer, although the dilution would expected to be imporiant in areas of recharge.,

A new element shall be added to the hydrogeolegic conceptual mode! pertaining to the regional aguifer.
This clement addresses the vertical and latera heterogeneity of the aquifer. The new element, Element
U, is given as follows:

3.5 FY98 Revislons to the Hydrogeologlc Conceptual Model (Aggregate 9 Concepiual Model
Refinements)

The following text provides a summary of the current understanding of the hydrogeologic environment at
LANL as modified from the original conceptual mode! elements provided in the Hydrogeologic Workplan
cated May 22, 1998 (LANL, 1998). Modified elements are in boid font, Added text is underlined while
deleted text is lined through.

Elemant A; Relatively small volumes of water move beneath the mesa tops under natural conditions, due
to low raintall, high evaporation, and efficient water use by vegetation, Aimespheric
evaparation may extend within mesas, further inhibiting downward flow,

Element B: The amount of mesa top recharge along the western portion of the Laboratory is uncertain,
Higher raintall, increased vegetative cover, and increased welding and jointing ¢f the tuff
might lead to ditferent recharge rates than those observed in better studied portions of the
Laboratory.

Element C: Mesa top recharge can be locally significant under disturbed surface conditions. Such change
occurs when the soil is compacted, when the vegetation is ¢isturbed, or when more water is
added to the hydrologic systern by features such as blacktop, lagoons, or effluent disposal,
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Elernent D Fracturas within mesas do not enhance the movement of dissolved contaminants unless
' saturation develops. .

Element E: Contaminants in vapor form readily migrate through mesas. Vapors denser than air will sink,

Element F: In drier canyon bottoms, groundwater may occur seasonally in alluvium, depending on the
volume of surtace {low from snowmelt, storm runotf, and Laboratory NPDES-permitted
effluents, As groundwater in the alluvium moves down the canyon, it is cepleted by
evapoiranspiration and infiltration into the underlying rocks,

Element G: In wetter canyon bottoms, infiltration of NPDES-pemmitted effluents and natural runott
reaching the stream channel may maintain shallow groundwater in the alluvium. Groundwater
levels are typically highest in the late spring due to snowmelt runotf and in mid-to-late
surmmer due to seasonal thunderstorms, Groundwater level.. decline during the winter and

early summer when runoff is at a minimum.

Element H: Alluvial groundwater Is a source of recharge to underlying Intermediate perched
zones, usually by unsaturated flow. In zpecific wetter canyon bottoms, alluvial

groundwater may be a significant source of recharge to the intermediate perched

zones and has contributed groundwater to the regional aquifer,

Element l; Dry canyon bottoms contribute little recharge under natural conditions. Long-term addition of
effluent to naturally dry canyon bottoms may result in recharge to intermediate perched

zones.
Element J: In a few cases where saturated fiow might occur, faulls, fractures, joints, surge beds, and .

permeable geologlc units (6.9, Guaje Pumice, Cerro Taiedo, and Puye Formation) that

underlie alluvial saturated sediments or intermediate perched zones could provide pathways

for downward water movement.

Element K: Intermediate perched zones occur beneath major canyon systems, particularly those that
head in the Jemez Mourntains. Intermediate perched zones may receive recharge from
watersheds west of the Laboratory.

Element L: In addition to the availability of recharge trom ovenying alluvial groundwater, the location of
intermediate perched zones is controlled by hydrogeoclogic characteristics of subsuriace
units, mainly Hthology and permeability. In some cases, such as with interlayered basalts and
conglomerates, intermediate perched zones ¢ould occur at several depths beneath a canyon.

Element M: The intermediate perched zones have not been observed to extend laterally beneath

the mesas [p the eastern portion of the Laboratory, However, some lateral spreading of

perched groundwater may occur down gradient, if the canyon course and the dip of

the perched zone do not coincide, Perched intermed|ate groundwater ones oceur
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Element O:

Element P:

Element Q:

Element A:

Element S:

Element T:
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saturation that are sources of springs In the Tshirege Member ot the Bandelier Tut!
found to depths ot approximately 200 ft below the mesa top, and a sepatate Jarge
perched zone approximately 700 fi below the mesa top occurring.[n the Otow| Member
ot the Bandeller Tutf and extending downward.into the Puye Formation. The pringigal
recharge source tor these zones is probahly the Jemez Mountains,

Contaminant congentrations in water entering these intermediate perched zones are diluted.
Lateral down-canyon flow within intermediate perched zones could contribute to significant
transport of contaminants away from their surface source.

The slope of the top of the regiona) aqulier suggests.that the flow of groundwater is
generally toward the east or southeast, toward the Rlo Grande. Water supply pumping

MWMMMMMMMEMMME
intittration of effluent discharge steams, however, the annual volume of on-site
reglional recharge from stream bottom Intiitration may pbe significant,

Regionat aquiler groundwater within the eastern portion of the Pajarite Plateau (generally
along the Rlo Grande) Is of different recharge origin that under the central par of the Plateau,

Sources of recharge to the regional aguiter are uncertain. Geochemical data show that
the Valles caldera Is not the source of major recharge, contrary to statements in earlier
Laboratory reports. A strong downward vertical hydravliic gradient observed on the
western edae of the Laboratory indicates that the #rea along the flank ot the Jemez
Mountains is a recharge area with the recharge oriqinating in the Jemez Mountains,
Addlitionatly, major recharge may occur by southerly flow along the late Miocene

trough of Purtymun (1984), infiliration-along-the-tlanke-ol-the-Jomer-Mountains, or

possibly via percolation beneath cenyon bottoms.

It present, Laboratory-derived contaminants In the regional aquifer are likely to vary in
cancentration. The contaminant concentrations are probably below maximum
contaminant levels (MCLs) for drinking water because (1) regional aquifer undertlow
dilutes contaminant concentrations.in.recharge; and (2) contaminant concentrations in
alluvial and intermediate perched zone groundwater are expected to decrease with
depth due to dilution and geochemical attenuation along vertical migration pathways.
Vertical gradients in the upper portion of the regional aquiter affect dilution of
WMMWM&M

er with resident aquiter water while downward gradients
Inhibit this mixing,




3,6 Aggregate 9 FY99 Planned Activities

Monitoring and data collection activities for near-surface hydrologic cycle components and groundwater
levels at various depths similar to those conducted in FY38 are planned, Wells focated in normally dry
canyon bottorns will be monitored and sampled if groundwater is present.

Twenty-two suface water-gaging stations are to be installed in FY99 to provide additional stream flow
measurements at canyon confluences and-the Laboratory's east and wast boundaries. Decisions on the
number of stations, design, iocations, and sampling plans were mada jeintly between ER Project
personnel and ESH-18 personne!l to meet program needs and regulatory reguirements. Data from these
stations will provide needed information for a plateau-wide water balance study as well as information en
contaminant migratlon in sediments and surface water, This planned activity will be funded through the

Watershed Management Program.

A water balance study in Los Alamos Canyon is planned in FY 38, Activities are designed to build upon
waork previously performed by Robert Gray for a master's thesis (Gray, 1997) The scope of the previously
completed work included the computation of a water balance for the Los Alamos Canyon watershed using
available meteorological and hydrologic data, The water balance results were then used to constrain the
recharge and ET parameters for a 3-D finite-difference groundwater flow model of the alluvial aguifer in
Los Alamos Canyon construciad with the USGS's MODFLOW code (McDonald and i4arbaugh, 1988), A
steady-state simulation was calibrated to alluvial head data and trunsient simulations were conducted to
test the model's performance. The results of the modeling were used to quantity infiltration seepage from
the alluvial aquifer into the canyon's subsurface strata, a significant source of groundwaier recharge to
the deeper subsurface tha! is important because of the implications for the mobilization and migration of
LANL-derived contaminants along the groungwater flow paths.,

The pravious work represents an initial etfort restricted in scope because of the limited availability of
pertinent hydrologic data ‘j.e,, varying streamflow rates and alluvial hydraulic conductivitias) and inherent
simplifications imposed on the initial hydrologic conceptual mode! (i.e., aerial recharge was assumed as
the dominant racharge mechanism; homogeneous and isotropic conditions were assumed within the
aquiter). The subsequent etforts planned for FY99 are designed to (1) provide additional hydrologic dita
characterizing the hydraulic properties of the alluvium and the nature of stream-aquifer interaction, and
(2) refine the grouncwater flow model of the alluvial system, The specific activities planned to address

thase objectives are:

o petform slug tests on additional ER Project alluvial wells and analyze previously collected (FYST)
siug test data to determine varying hydraulic conductivities of the alluvium

o collect moasurements of the wailer levels in ER Project alluvial wells on 2 monthly basis providing
data for mode! calibration

Grouncwater Annual Status Rapor-FY9g 30 carame




refing the groundwater fiow model by applying updated hydraulic conductivity data and
incorporating focused recharge from the streambed based on limited seepage run data previously
collected (in 1995) by the USGS

perform multipie detailed seepage run analyses by collecting closely spaced measurements of
streamilow rates curing peak runot! conditions (i.e., spring snowmelt) and additional discrete
runoff evants including storm events and during low-flow conditions

The results of these etforts will be to improve the current alluvial aquifer flow model and quantify the
amount of groundwater recharge due to infiltration seepage from the alluvial system in Los Alamos
Canyon with a higher degree of confidence than was previously determingd. This information will then be
available for application o additional groundwater modeling efforts planned by EES-5 to simulate Hiow
conditions in the deeper subsurface. The planned FY99 efforts involve a limited scope of activities
designed to permit specitic modifications to the pre-existing flow model, thereby enhancing the veracity of
its results. Previous streamflow data will be utilized to quantify focused recharge to the alluvium from the
streambed, while the previous water budget results will continue to be used 10 constrain the aerial
recharge and ET rates applied to the rest of the model. The detailed streamflow data, alluvial head data,
and slug test data to be collected will be uselul fur future efforts projected to carry over inte FY00 and
directed towards updating and refining the water balance for the Los Alamos Canyon watershed and
further refining the flow mode! of the alluvial system.
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4,0 AGGREGATE-SPECIFIC FIELD ACTIVITIES

The FY98 invastigations that occurred within Aggregates 1=8 are described in the following sections,
Figures 4-1 and 4-2 show the locations of aggregates with respect to regional wells and alluvial wells
(these locations are placeholders where alluvial wells might be installed, but actual locations will be
determined as ER canyons investigations evaluate characterization requirements in each canyon
system). Figure 4-3 shows the transect locations of the geologic ¢ross sections. Based on the data
collected in the Investigations, refinements (o the conceptual models are presented. A brief description of

proposed FY$9 activities is alse included.

4.1 Aggregate 1

Aggregate 1 is bounded on the north by Pueblo Canyon, on the south by Sandia Canyen, on the east by
state road NM 4, and to the west by the Jemez Mountains (Figure 4.1-1), Aggregate 1 includes the Los
Alamos townsite, and currently active technical areas: TA-21, which is on DP Mesa; TA-43, which is the
site of the Los Alamos Medical Center; TA-53, which is the site of the Los Alamos Neutron Science
Center: and TA-73, which is the Los Alamos Alrport. This aggregate alse includes two inactive technical
areas (TA-0 and TA-45) where early Laboratory operations took place.

4.1.1 Aggregate 1 FY98 Investigations

Borchole R-9

Borehole R-9 drilling results were mostly summarized in last year's annual report and a draft completion
report has been prepared (Broxten et al,, 1998), R-9 is currently completea as a temporary well at a depth
of 710 f as shown in Figure 4,1-2, The decision t¢ complete R-0 as a temporary well was made to aliow
time for further data collection of water levels in the regional aquifer, particularly with respect to pumping
from nearby water supply wells, Also, the position of the top of the regional aquifer in R-9 was uncertain
because of the occurrence of multiple saturated zones ranging in depth from 579 ft to 688 ft. The delay in
completing R-9 as a well allowad borehole R-12 ta be drilled before the R-9 well design was finalized,
Borehole R-12 drilling confirmed that the top of the regional aguifer occurs at a depth of 688 tt at R-9,
Completion plans for R-9 are described in Section 4,1.3,

A pressure transducer was installed at the top ¢f the regional aquifer shortly after the temporary well was
completed and the change in static water level was recorded for a one-year pariog. Water level and
atmosphaeric pressure were recorded on a 15-minute interval. Figure 4,1-3 shows the relationship
between atmospheric pressure and the static water level in the regional aquifer, A rise in atmospheric
pressure results in a lowering of the static water level. Converssly, the static water level rises during
periods when the atmospherlc pressure decreases. As shown on Figure 4,1-3, the change in atmospheric
pressure over a period of a few days In February, 1999 resulted in a 1 ft change In the static water level,
The one-year record collectad in borehole R-9 indicates an annual change of less than 0.1 #t for the static
water level at the top of the regional aquiter. Water levels in the regional aquifer did not appear to
respond to pumping cycles {rom nearby water supply welis.
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Figure 4.1-2, Configuration.of R-9 as of January 30, 1998.
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Figure 4,1-3. Water level and barometric pressure readings from boreholes R-9 and R-12,

Grouncdwater Annual Status Report-FY98 38




’ Borehole R-12

Characterizatior borehole R-12, lecated in Sandia Canyon near the eastern boundary of the Laboratory,
is the second of approximately 32 wells being installed in the regional aquifer as part of the Laboratory's
Hydrogeologic Workplan (LANL 1998), Borehole R-12 was funded by the Laboratory's ER Project and is
primarily designed to provide water quality and waler level data for potential intermediate-depth perched
zones and for the regional aquifer, Borehole R-12 is downgradient of multiple contaminant source areas
that potentially include release sites in the upper Sandia Canyon, Los Alamos Canyon, and Monandad
Canyon watersheds. Borehole R+12 Is also sited to provide early warning for contaminants approaching
water supply we!l PM-1 and to provide hycrologic and geologic data that contribute to the understanding
of the vadose zone and regional aquiler in this part of the Laberatory. Although located in Sandia Canyon,
R-12 is presented as part of the Aggregate 1 discussion because it was installed as part of the Work Plan
for Los Alamos Canyon and Pueblo Canyon. A summary of R=12 drilling resuits is summarized below. A
mare in-depth geseription of R-12 drilling and testing.activities is presented in Broxton et al. (1998A),
Figure 4.1-4 shows the current completion status of R-12,

- Borehole R-12 was drilled to a total depth of 847 ft using air-rotary techniques. Drilling methods
included downhole percussion hammers and dual-wall ¢asing 1o drill open hole, a continuous
coring systemn to core open hole, and Holte/Stratex casing advance sysioms that operated on
dual-wall casing and dewnhole percussion hammers, In descending order, geolagic units
penetrated in R-12 inciuded alluvium, taphras and voleaniclastic sediments of the Cerro Toledo
intarval, Otowi Member of the Bandelier Tulf, basaltic rocks of the Cerros del Rio voicanic field,
old alluvium, Puye Formation, and basaltic rocks of the Santa Fe Group.

, . A perched groundwatar system was encountered from depths of 443 1o 518 ft in the lower part of

. the Cerros del Rio basalt and in ungerlying old alluvium, Groundwater in this zone was confined
and the water lovel stabilized at a depth of 424 1 after the top of the zone was penetrated, The
contining layer at the top of this 2one apparently is massive basalt, and the lower perching layer
is a claysrich lacustrine deposit. The saturated thickness of this groundwater body Is
approximately 75 ft, making it one of the thickest intermediate-depth perched grouncwater bodies
identified yet on the eastem side of the Pajarito Plateau.

. The regional water table was encountered at a depth of 805 ft in fractured basalt of the Santa Fe
Group. The water is unconfined and occurs at the same elevation as at R-9, located
approximately 1 km to the north. The elevation of the water table in R-12 is approximately 62 ft
lower than the static water lavel in nearby supply well PM«1 under nonpumping condltions,

. Groundwater samples were collected from the perched zone at depths of 443, 464, and 495 11,
These samples were chemically characterized with respect to major ions, trace elements,
dissoivad organic carbon, stable Isotopes, tritium, and other radionuclides. Groundwater
compositions are similar for the samples collectad at depihs of 443 and 495 11, but the
groundwater sampled at 464 ft has a distinctive chemistry.

. Groundwater from the perched zone is dominantly a calcium-sodium-bicarbonate-chloride type as
represented by the samples collected at depths of 443 and 495 . There is also a sodium-
calcium-chioride-sulfate-bicarbonate groundwater at a depth of 464 ft. Groundwater from the
depths of 443 and 495 ft was found to contain 249,3 to 254,7 pCi/L tritium (analysis by low-level
electrolytic enrichmant), 31.5 10 33.4 parts per million (ppm) chleride, <0.02 10 0,26 ppm
ammonium, 4.9 t0 5,5 ppm nitrate, and 2.46 to 2.51 parts per billion (ppb) uranium. Groundwater

. from the depth of 464 # was found to contain 208,1 pCVL tritium, 200 ppm chloride, 13.5- ppm
ammonium, 0.21 ppm nitrate, and 2.04 ppb uranium,
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” . Groundwater at the top of the regional saturated zone is a calclum-sodium-bicarbonate type with vy

a total dissolved solids content of 386 ppm. The major cation and anion chemistry of this water is :
similar to groundwater in supply wells PM-1 and PM-3, The tritium activity in the regional -
saturated zone is 46.9 pCUL. ek
. Borehole R-12 was completed as a temporary well s¢ that adgitional data could be coliected N
before a completion strategy is finalized, One concern was that the well design should include the s
ability to measure water level fluctuations, particularly given the proximity to supply well PM-1, %

Also, the decision 1o install a temporary well gave investigators time to collect more
comprehensive information about potential contaminants and their cencentrations at this location
before deciding on a completion strategy. R-12 is a boundary well potentiaily downgradient from
Mortandad Canyon and the well completion strategy could not be adequately addressed with out
the acditional data.

. The change In static water level at the top of the regional aquiter in the R-12 borehole was
recorded for a 9-month period from June 16, 1998 to March 8, 1999, The water level
measurements were taken with a transducer that was placed inside the 4 inch PVC casing and
screen which was temporarily installed in borehole R-12, Water level and aimospheric prossure
were racorded on a 15-minute interval, No water lavel measurements were taken over the period
from October 1, 1998 to October 15, 1998, During this time period the transducer was removed
from the temporary well 50 that a baller could be used to develop the well and collect
groundwater samples, Figure 4.1-3 shows the relationship between atmespheric pressure and
the static water level in the regional aquiter, A rise in aimospheric pressure results in a lowering
of the static water leval, Conversely, the static water level rises during periods when the
atmospheric pressure decreases, As shown on Figure 4,1+3, the ¢hange in atmospheric pressure
over a period of a few days in February, 1999 resuited in a 1 {oot change in the static water level,
similarto the result for water level change in R-9, A preliminary analysis of the wator level record
collected in borshole R-12 indicates the static water leve! at the top of the regional aquifer rose a
distance of approximately Q.5 feet over the 9 month period of measurement, The effect of
pumping ai PM-1 on seasonal water levels in R-12 can not be evaluatec until additional water
level data are collected, However, the preliminary measurements suggest that the regional
aquifer at B-12 does not respond in a discernable manner to withdrawal of water from PM-1,

Alluvial Groundwater Investigations

Four alluvial wells were instalied in middle and lower Pueblo Canyon during FY88, These alluvial wells,
which included PAQ-2.5, PAQ-3, PAC-5N, and PAD-5S, were Installed by hollow stem auger, Figures
4.1-5 and 4.1-6 show the locations of these well» The surpose of these wells is 1o determine
groundwater chamistry and monitor groundv % ™ ipgradient and downgradient of discharges from
the Los Alamos County Bayo Sewage Troat . aterming continuity of alluvial groundwater in
middle Pueblo Canyon: provide water level iinor - or water balance analyses; and provide alluvial
groundwater chemistry data to assess potential sources of recharge to intermediate-depth groundwater
zones. Some information for each of these wells is given below, A more in-depth description of these
wells Is provided in Gray (19398).

. Alluvial well PAQ-2.5 is located in middle Puebio Canyan, approximately 12,350 ft wast of the Los
Alamos County Bayo Sewage Treatment Plant, The stratigraphy encountered included alluvial
sediments (0~7.7 ft below ground surface (bgs]) and the Otowi Member of the Bandelier Tutf
(7.7~13.9 ft bgs). The water level was 3.8 ft bgs during drilling of initial borohole, but the well was
dry after installation.
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Alluvial well PAO-3 is located in middle Pueblo Canyon, approximately 5,200 ft west of the Los
Alamos County Bayo Sewage- Traatment Plant. The stratigraphy encountered included alluvial

- sediments (0~10.8 ft bgs) and the Otowi Member of the Bandelier Tuff (10.8-17.5 1t bgs). The water
level was.6 ft bgs during drilling of initial borehole, but the well went dry after bailing during
attempted development activities..

Alluvial well PAQ-5S is located In iower Pueblo Canyon, approximalely 800 t north-northwest of
the Otowl-1. supply well, and approximately 1800 ft northwest of the White Rock Y™, This well is
part of a transect that includes wells PAQ-5N and APCO-1 designed to-determine lateral extent of
alluvial sediments and groundwalerin lower Pueblo Canyon. The stratigraphy encountered
included alluvial sediments (0~5.3 ft bgs) and the Puye Formation (5.3-20 ft bgs). The water level
was 7 ft bgs during drilling but the well was dry after installation.

Alluvial well PAQ-5N is located In lower Pueblo Canyon, approximately 170 f#t north-northeast of
‘well PAD-5S, approximately 950 ft north-northwest of the Otowi-1 supply well, and approximately
1700 ft northwest of the White Rock “Y™, The stratigraphy encountered included alluvial sediments
(0-18.0 tt bgs) and the Puye Formation (18.0-22.5 ft bgs). The water level was 7 ft bgs during
drilling and well development, ‘

Airport Landfill (TA-73)

The ER:Project has been investigating a former municipal landfill near the Los Alamos airport since 1994,
This.investigation has spanned multiple media and potential contaminants, which resulted in a large
-database (approximately 64,000 records) of environmental chemical information for this landfill. The RF
report submitted to NMED in FY98-presented data for this project, which included statistical evaluations of
chemical- distributions of contaminants, The RFI report also provided a detailed discussion and information
‘on the nature and extent of contamination and presented qualitative information on contaminart fate and
transport. Other information included in the RFIreport consisted of calculations of human health risk,
developed a site-specific screening-level ecological risk assessment, and mostly importantly documented
these findings in an-appropriate and technically defensible report. There was no transport modeling of
these data in the RFI report, but the conceptual model suggests that vapor phase transport of organic
_ chemicals could be a potential pathway of contaminants to groundwater. The conceptual model also
suggested.that infiltration of precipitation through the waste into the vadose zone was not a likely
groundwater transport pathway, Further action at the airport landfill was recommended to mitigate areas of
surface contamination and potentlal human exposure to landfill gasses.

DP Canyon (TA-21)

Quarterly groundwater sampling was conducted in DP Canyon at alluvial monitering wells LAUZ-1 and
- LAUZ-2-(Locations 21-01811 and 21-01812, respectively) and DP Spring (Location 21-01854), The 2nd,
3rd, and 4th quarter samples were collected during FY98. The sampling was conducted in fulfillment of
the sampling and-analysis plan that is being implemented as an addendum to the Work Plan for Los
Alamos Canyon and Pueblo Canyon, Filtered samples from these locations were analyzed, ata
_minimum, for isotopic plutonium, isotopic uranium, strontium-80, cesium-137, tritium, and target analyte
- list (TAL) metals, Unfiltered samples were analyzed, at a minimum, for isotopic plutonium, isotopic
uranium, strontium-80, cesium-137, tritium, TAL metals, pesticides and polychlorinated biphenyls,
SVOCs, and VOCs.’

Analytical results from these sampling events indicate that only strontium-80 was detected at activities
exceeding the NMED MCL for drinking water (8 pClL),
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Upper Sandia Canyon

The tirst phase of a sediment investigation in upper Sandia Canyon was completed in FY38, The
investigation is being managed by the Remedial Actions Focus Area with the technical lead provided by
the Canyons Focus Area. The first phase of the investigation involved mapping of the upper canyon
(Reaches S-1 and S-2) and analysis of 72 sediment samples collected from the key geomorphic units
identified during the mapping process, Validated results ¢t the first phase of sampling were received in
early FY99 and will be used to guide the second phase sampling currently scheduled for FY00. Twe
quarters of baseflow surface water sampling have been conducted in upper Sandia Canyon. The
remaining two quarters will be completed in Y88,

Aggregate 1 Geochemistry Findings
Oxalate in Syurface Waters, Groundwaters, and Sofls

Oxalate has bean identified in groundwater in borehole R-9, uppor Los Alamos Canyon (Broxton et al,,
1998). The origin(s) and distribution of oxalate at R-8 and elsewhere around the Laboratory are uncenain
and are currently being investigated, This section provides a summary of oxalate distributions in soils,
surface water, vadese zone core samples, and groundwater at the Laboratory and surrounding areas,
and it provides a preliminary interpretation of the oxalate's origin,

Approximately 195 groundwater samples, 23 surface water samples and nine background soil samples
have been analyzed for anlons incluging oxalate. Groundwater samples were collected from 1986
tnrough 1998 and surface water and soil samples were collected in 1998, In addition, groundwater
samples have been analyzed tor major cations, trace elements, and trace metals as part of the LANL
background water investigation, Surface water samples were collected from the Rio Grande, Mortandad
Canyon, upper Sandia Canyon, Pajarito Canyon, DP Canyon, Acid Canyon, Pueblo Canyen, and upper
Los Alamos Canyoen. Groundwater samples were collected from the following locations: Los Alamos
Canyon (aliuvium, perched intermediate zones, and regional aquiter), Guaje Canyen (regional aquifer),
Sandia Canyon (perched intermediate zone[s] and regional aquitar), Mortandad Canyon (alluvium and
regional aquifer), White Rock Canyon springs (perched intermediate zones and regional aquifer}), and
LLANL background springs (perched intermediate zones and regional aquifer) located west and north of
the Laboratory. in addition, vadose zone core samples from TA«54, TA-21, TA-49, and borehole R-9 have
been analyzed for oxalate and other anions (Newman, 19%9; Broxton et al,, 1998), Samples have been
analyzed from the Bandelier Tuf, the Cerro Toledo interval, the Cerros de! Rlo basalts, the Puye
Formation, and the Santa Fe Group,

Oxalate is an organic acid that occurs naturally under specific oxidation-reduction conditions. In natural
systems, oxalate is formed from the oxidation of carbohydrates (CH,O) present in organic-rich soils and,
in tumn, it can eventually oxidize to CO, gas. In addition, fungi produce substantial quantities of oxalate in
soit (Cromack et al., 1997; Graustein et al., 1977), Oxalate is stable under reducing conditions typical of
wetlands, bays (Thurman, 1985), oii-tield brines, Q-horizon soils, and organic-rich soils found in the
southeastern USA (Fox and Comertord, 1930), Above a pH value of 4,2, oxalate is stable as C,0.*
{Drever, 1988), which is mobile in groundwaler and surface waler under near-neutral pH conditions.
Oxalate precipitates from solution forming minerals with divalent metals including calgium, magnesium,
and the urany! cation, UQ,?*, Calcium-oxalate minerals (whewelite and weddellite) associated with fungi
and plant roots aimost certainly oecur in fractures.on the Pajarito Flateau (Newman et al., 1997; Raneau
and Vaniman, 1998). The oxalate anion can be an excellent tracer under oxidizing conditions due to its
mobility in aqueous systems,
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Oxalate is also produced industrially for metal extraction processing. Oxalate was used at former TA-1
(LA 1100 report, 1947) and TA-21 in the processing uranyl oxalate (UQO,C,0,) and plutonium oxalate
(PU[C,0.2and Pu,[C,Q,)s). The solubility of UO,C,0, is approximately 5,000 mg/L. Waste solutions
containing uranium and oxalate probably were discharged into upper Los Alamos Canyon and DP
Canyon since the 194Cs. Discharges containing oxalate, nitrate, chloride, and sullate may have migrated

to the top of the regional aquifer at borehole R-8.

Concentrations of ¢xalate within soil extracts, surlace water samples, and groungwater samples were
determined by ion chromatography at EES-1. The detection limit for oxalate using ion chromatography is
0.02 mg/L or ppm. Analytical precision of Dionex ion chromatograph is better than 5%. Both non-acidified
filtered and non-filtered water samples were collected for oxalate analysis. Soil samples were dried for 12
hours at 100°C prior to leaching, For the soil samples, 75 ml of deionized water were added to 75 g dry
soil forming a 1:1 water-s0il slurry, The slurry was shaken for 24 hours on a rotary mixer and filtered prior
to chemical analysis. Vadose-2one core samples were prapared in a similar manner as the soil samples,

Only eight of the 195 groundwater sampies contained measurable oxalate, All gight samples were
collectad from borehole R-9 in 1997 and 1998. These included four filtered and four non-filtered samples
collected from perched intermediate zones (275, 615, and 624 ) and the regional aquiter (688 ft).
Concentrations of oxalate in R-9 groundwator range from 0.30 to 3,03 ppm (Broxton et al,, 1898). The
remaining 187 groundwater samples did not contain measurable oxalate. These samples are
representative of both background and Laboratory-effluent waters.

Only ons of the nine background soil samples contained oxalate, The sample was a topsoil sample
collected from a grassland area near the ski hill road and state road NM 501 intersection and contained
0.5 ppm oxalate. None of the 23 surface water samples contained oxalate,

Every borehole examined for vadese-zone oxalate contained some oxalate, however it is not uniformly
distributed. Pare-water concentrations range from below detection to about 200 mg/. In R-8, the vadose
zone above the first saturated zone {180 ft) in the Cerros de! Rio basalts has the largest oxalate
concentrations (Broxton at al,, 1998). The Puye Fermation alse contains relatively large amounts of
oxalate. In general, vadese zone oxalate concentrations in R-9 are simiiar to those in the other boreholes.

Even though oxalate is commonly found in the vadose zone at Los Alamos, the rolatively high
concentrations in the saturated zones at R-9, coupled with below detection-limit concentrations in all other
groundwater samples, strongly suggests that the oxalate measured in grouncwaters encountered at
borehole R-9 is Laboratory derived, In addition, oxalate occurs with uranium in groundwater samples
collectad from borehole R-9 {Broxton et al,, 1998). Co-location of uranium and oxalate is consistent with
the fact that at former TA-1, in the early 1940s, natural uranium ore was initially digested in nitric acid and
precipitated as uranyl oxalate prior to forming U,O, (LA=1100, 1947). Residual uranium and oxalate were
discharged to upper Los Alamos Canyon, based on sampling results for perched intermediate
groundwater and the regional aquifer (R-9). Concentrations of oxalate in the R-3 core samples and
saturated zones vary with depth, suggesting that multiple flow paths may exist and changes in vertical
recharge with time may have occurred in upper Los Alamos Canyon,

Geochemical Modeling Predict ¢ Uranium Mobility i Reqional Aquit

Geochemical modeling was conducted for borehole R-9 using the computer code, MINTEQAZ2 (Allison et
al,, 1991) to quantity adsorption of uranium (uranyl) onto HFO, In the past, surface complexation
modeling of uranium and other solutes has not been performed on groundwaters and aquifer materials
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found at LANL. These simulations should improve our understanding of how natural solutes and
contaminants (actinides and fission products) adsorb onte solids, Adsorption is the dominant process
influencing the fate and transport of both trace naturai solutes and ¢ontaminants in groundwater,
Desorption processes ¢an also be avaluated through both experimental investigations and surface
complexation modeling. Adsorption modeling can be applied 10 evaluating intrinsic remadiation and risk
analysis.

Groundwater was encountered in a lower parched zone (275 #t depth) within the basalt at borehole R-8.
This perched groundwater has a pH of 8,8 and is characterized by a sodium-bicarbonate ionic
composition {Broxton et al, 1998). Suspended uranium concentrations are 112 ug/t (0,112 mg/kg) in this
perched zone, Dissalved uranium concentrations of 48.4 ug/ (0.0484 milligram/liter) were also observed.
The proposed EPA MCL for uranium in drinking water is.20 pg/l. Background concentrations of disselved
uranium at L.os Alamos are typically less than 1 pg/) within basalt, Uranyl forms strong (soluble)
complexes with bicarbonate and carbonate under alkaline pH conditions (Langmuir, 1997). Uranium was
analyzed by inductively coupled plasma mass spectrometry (ICPMS) at CST-7,

Adsorption processes tor uranium can be represented by measuring or calculating a distribution
coetficient (K). The K, is the amount of species (uranium) sorbed per mass of sorbent {typically silts,
clays, or oxides within the aquiter) divided by concentration of solute (uranium) in solution (Langmuir,
1997). Higher K, values correspond to increasing serpticn onlo solid materials or lower mobility in
aqueous solution, For ihe lower parched zone in R-9, a calculated K, for uranium is 0,112 (mgr/kg)/0.0484
(mg/), which is equal to 2.3 V/kg. This low K, value implies that uranium (uranyl) is mobile under alkaline
and oxidizing concitions characteristic of the lower perched zone.

The diffuse layar madel (DLM) was selected to quantify adsorption of the uranyl cation (UO,*") onto HFO,
HFO may occur as surface coatings present on basaltic glass and clay minerals identified in core sampies
collected from R-9, The DLM considers solution speciation and aqueous ion activities, The DM is more
rigorous than the Kd model because it includes sorbent (solid material) properties such as surface area
and congantration, and groundwater composition such as pi- and solute concentration, The model uses
the eleciric double-layer theory that assumes that the peositive or negative surface charge of a sorbent, in
this case MFQ, in comact with solution generates an electrostatic potential that declines rapidly away from
the sorbent surtace (Langmuir, 1997). The polential is the same at the zero (sorbent surface) and d
(solution) planes.

Results of the adsorption modeling simulation using the DLM suggest that, In the lower perched zone,
57.5 % ot uranyl (64 ug/ sorbed uranium) is bound as a surtace complex, SO,UQ,*, where SO,
represents a weak sorption surface site on HFQ, Dissclved (non sorbed) uranium Is predicted to occur
both as UQ,(CQ,),% at 5.1% (7 ug/) and as UO,(CO,),* at 36.6% {41 rg/l). The model simulation predicts
48 ugh of dissolved uranium at a pH valye of 9, This is in excellent agreament with the measured
gissolvad uranium (48,4 ug/l) at pH 8.8, Urany! complexation with bicarbonate and carbonate in the lower
perched zone cecreasas the amount of adsorption by 41.7 %, which results in uranium concentrations
oxceeding the proposed SPA MCL, of 20 pgfl.

The main sources of nitrate found in groundwater and surface water at the Laboratory include (1) natural
erganic nitrogen in soils, (2) dissolved nitric acid discharges, (3) fertilizers, and (4) treated septic/effluent

discharges. Ot these possible sources, aqueous discharges of hoth dissociated nitric acid and troated
sephie/effiuent probably exceed naturally- and fertilizer-derived nitrate,
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Water samples were ccllected from Borehole R-12 and from several other wells, springs, and NPDES-
permitted outtalls within Los Alamos Canyon, Pueblo Canyen, Sandia Canyon and at TA-50. Samples
were analyzed for ammonium, nitrate, and nitrogen-15/nitrogen-14. Analytical results of nitrogen species

and isotopes are presented in Table 4.1-1,

Table 4,1-1. Summary of Nitrogen Chemistry and Nitrogen Isotopes for Several Waters in Sandia
Pueblo, Los Alamos Canyon, and TA-50*°

Location NOyN NH,N Del™™N.NO, | Del"™N-NH, | WaterType

R12 (443 1) 4.9 <0.02 15.2 (3) | porched
R=12 (464 f1) 0.21 13.5 21,3 (2) 1.3 (2) perched
R-12 (495 i) 5.5 0.26 20.3 (2) perched
R-12 (805 ft) 0,46 0,02 11.3() | regional
R-9 (579 f1) 24 0.07 3.0 (2) regional
Stream bolow Bayo Sewage ’ 7.8(2) oftluent
Troatment Plant in Pueblo Canyon
TW-1A <002 029 | 2462 | porched
TW-1 5.3 004 | 17.2(3) | ragional
Basalt Spring 4.5 0.02 34,2 (2) parched
LA Spring 2.8 «<0,02 2.8 (2) perched
TA-50 67.3 4,73 2.1 (2) effluent
TA3 1.5 Q.12 32.4 (2) offluent
HNO, Std.© 57 <0.02 1.0 (4) | acig

a, Concontrations of nitrate ang ammonium in Units of ppm; isctopes in units par mil or pars per thousand

b, Nitrogen Isotopic analyses perormed by Coastal Science Laboratorias, Inc,, Austin, Texas. The number of isolopic

analyses for each sample are given in paranthesas.
¢. Laboratory HNQ, standarg prapared at EES+1

The isotopic standard for nitrogen-15/nitrogen-14 is nitragen in air, which has a nitrogen-15/nitrogen-14
value of zero (Clark and Fritz 1997, 59168). Nitrate derived from treated septic effluent is enriched in
nitrogen-15 and depleted in nitrogen-14 thereby ¢haracterized by positive nitrogen-15/nitrogen-14 ratios
(7 to >30 per mil; Clark and Fritz 1987, 59168). During denitrification, which is the reduction of nitrate to
nitrogen gas in the presance of organic carbon, residual nitrate becomes enriched in nitrogen-15,
Subsegquently, nitrogen-15/nitrogen-14 ratios become increasingly more positive with increasing

deniltrification,

Groundwater sampies collected from borghole R-12 (at 443, 464, 435, and 805 1), Basalt Spring, the
TA-3 outfall, TW-1A, and TW-1 have nitrogen-15/nitrogen-14 values ranging from 11.3 10 34.2 per mil
(Table 4.1-1). Passible sources of nitrate in these waters, based on their nitrogen isotopic analyses, is
septic/offluent derived from sewage treatment plants, This is consistent with known sources of treated
offluent discharge fram the sewage treatment plant(s) in Pueblo Canyon and the TA-3 discharge in upper
Sandgla Canyon.

Nitric acid is produced by raacting ammeonia gas with axygen gas, Ammonia is oxidized 10 nitrate through
a serles of reactions involving nitrous oxide, nitric oxide, and nitric dioxide, which eventually produces
nitric acid, Ammonia is initially produced by reacting nitrogen gas, having a nitrogen-15/nitrogen=14 ratio
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’ of zero per mil, with hydrogen gas. Consequently, the nitrogen-15/nitrogen-14 value for nitric acid is close

10 zaro or is slightly enriched with nitrogen-15, A nitric acid standard prepared by EES-1 persennel has an !
average nitragen-15/nitrogen-14 value of 1.0 per mil (Table 4,1-1). The treated effluent sampled at TA-50 :
contains elevated nitrate concentrations and low nitrogen-15/nitrogen-14 (Table 4.1-1) dominantly derived e
from nitric acid associated with the TA-55 waste stream, v

Organic nitrogen derived from solls is enriched in nitrogen-15 and depleted in nitregen-14, Accordingly,
soils containing organic nitrogen are characterized by positive nitrogen-15/nitrogen=14 ratios that typically o
range from 3 to 7 per mil (Clark and Fritz 1997, 59168), Samples collected from R-9 (at 579 1), R-12 (at

805 1) and LA Spring have nitrogen-15/nitrogen-14 ratios consistent with those of nitric acid and perhaps

soi} organic nitrogen (Table 4,1-1).

Ammonium was detected in 3-12 groundwaler at a depth of 464 #f, Ammonium is the thermodynamically
stable form of nitrogen under reducing conditions, The nitrogen-15/nitregen-14 ratio for ammonium in this
groundwater sample is 1.3 per mil, which implies a different source (abiclogical} ot ammaniurn than that
found in the samples at depths.of 443 and 495 fi, The ammonium may ba naturally derived trom clay
minerals through cation exchange or possibly from an industrial source such as laboratory cleaners
containing ammonium, More work Is required to understand the seurce(s) of ammonium found at depth in
R-12,

4.1.2 Aggregate 1 Conceptual Model Refinement

The following bulleted items represent specific refinemants 1o the hydrogeologic conceptual model
resulting from extensive data collection in Aggregate 1 during FY98, Figures 4.1-7 and 4,1-8 depict

’ conceptual model aloments for upper Los Alamos Canyon and Pueplo Canyon, Specific refinoments are
as follows:

. The intermediate depth perched groundwater zones present on the easlern portion of the
Laboratory are more numaercus and have more complex How paths than previously recognized.
Both boreholes R-9 and R-12 encsunterad perched zones within the vadose zone, suggesting the
presence of a large number of potential perching layers in all of the stratigraphic units penetrated.
The saturated thicknesses of these zonaes were variable: some ¢f the zones were thin (a few feet
thick) while others showed saturated thicknesses greater than anticipated (more than 70 feet).
Additionally, the field observations indicate many of the perched horizens are confined with
hydraulic pressures of several tens of feel. The cumulated data suggests that delineating the
direction or velocity of groundwater flow for all but the largest saturated zones may prove difficult,

. Based on geologic ¢haracterization of R-9 and R-12 cuttings. and cere, the geologic 3-D
stratigraphic model for the northeast part of the Laboratory was modified to reassign utaceous
rocks 1o the lower part of the Puye Formation that were previously assigned to top of the Santa
Fo Group in PM-1. The top ¢f the Santa Fe Group in the area around boreholes R-9 and R.12
consists of fractured basaltic lava flows rather than sedimentary rocks that are commonly tound
elsewhere. Groundwater movement through these basalts is expected to occur through fractures
and along interflow contacts,

@
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- Based on its lithologic characteristics, the axial facies of the Puye Formation (Totavi Lentil) was
expected 1o be a significant hydrostratigraphic unit that would be highly transmissive of
groundwater, These axial Rio Grande deposits were expected to be penetrated at the base of the
Puye Formation by boreholes R-8 and R-12 based on lithologic logs from nearby water supply
wells; however, they were not present. This suggests that axial Rio Grande deposits are not a
single time-stratigraphic unit that was deposited over a widespread area prior 10 deposition of the
Puye Formation as described by earlier studies. Furthermore, the occurrence of axial Rio Grande
deposits high in the Puye Formation at borehole R-12 suggests that these deposits are time
transgressive and may form discontinuous units of limited lateral extent throughout the Puye
Formation,

° The largest paerched groundwater systems encountered in borehole R-9 (Los Alamos Canyon)
and R-12 (Sandia Canyon) occurred in basaltic rocks of the Cerros del Rio volcanic field, Similar
occurrences of perched groundwater occur in Cerros del Rio basalt in lower Pueblo Canyon.
However, the chemistry of groundwater in.basalts beneath these three canyons suggests that
these perched systems are not laterally connected,

° In boreholes R-8 and R-12, the depth of the top of the regional water table is 28 to 99 1 lower
than what was predicted based on water levels in nearby water supply wells and water-ievel
maps fer the regional aquifer, The higher static water levels in nearby water supply wells are
probably.due to their long screen lengths, which create a composite hydraulic head for each well.
The higher static water levels for the supply wells suggest that a higher hydraulic head occurs at
deeper levels of the regional aquifer than:those penetrated by R-12 and R-8 and that upward
gracients may exist in the regional aquifer in this part of the Pajarito Plateau. If vertical gradients
are verified with additional testing, the potential for Laboratory contaminants at the 1op of the
regional aquifer to migrate deeper Is much reduced. Upward hydraulic gradients are known to
exist In supply wells east of R-12, near the Ric Grande (the old Los Alamos well field). Significant
uncertainties exist, howaver, in our understanding of vertical gradients beneath the Laboratory.
Preliminary results from the regional numerical flow modeling indicate minimal vertical gradients
(l.e., predominantly horizontal flow) beneath most of the central portion of the Laboratery, The
pumping of municipa! supply wells may also lecally alter the vertical gradients,

. The tritium activity in the groundwater of the regional aquifer in boreholes R-9 and R-12 ranges
from 14,43 10 46,9 pCi/l.. Thase tritium activities suggest that the regional aquiter contains a
component of surface water that Is less than 50 years old, These findings support earlier test
results obtained in old monitoring wells scattered across the Laboratory.

. Elevated tritium activities and high concentrations of other solutes in perched groundwater in
boreholes R-9 and R-12 suggest that these systems contair groundwater that has been impacted
by Laboratory operations during the last 50 years, These data provides additional evidence for
percolation of Laboratory effluents ta significant depths (more than 500 feet) in the vadose zone,

o While the tritium data are strong evidence that downward percolation has occurred, other
chemical data from the various intermediate perched zones contributes 1o the growing recagnition
of complexity of the possible pathways from surface sources. Questions have been raised about
possible sources of elevated lavels of uranium, oxalate, and nitrate in some of the perched zones,
Possible candidates could be Pueblo, Los Alamos, and Mortandad Canyons, but inconsistencies
in the data leave numerous questions open at this time, .
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A portion of the water moving through the vadose zone may be horizontally displaced for
noteworthy distances from the source, Perched water in borghole R+12 may have been impacted
by surface sources located on the order of ong mile away, based on an initial interpretation of
stable nitrogen isotopic analyses. The isotopic data indicates the water contains nitrogen
originating from septic sources, most likely sewage effluents, The closest known sewage effluent
streams are located approximately three quariers of a mile away in Pueblo Canyon and two miles
away in Sandia Canyon.

In Pueblo Canyon, saturated conditions in alluvium upgradient of Bayo Canyon sewage treatment
plant are ephemeral and discontinuous based on observed water levels in alluvial wells PAQ-2.5
and PAQ-3. Saturated conditions in alluvium are continuous and persistent downgradiant of the
Bayo Canyon Sewage treatment plant based on water leve! observations in alluvial wells PAQ-4
and PAQ-5N, The pattern of saturated conditions is complex in lower Puebio Canyon where
alluvium and the Puye Formation are in contact with saturation occurring to varying degrees in
both units. The configuration of saturated alluvial sediments in lower Pueblo Canyon is controlled
by paleo-terraces daveloped on the Puye Formation. The depth to the base of the alluvium and
the depth 10 saturation increases to about 35 #t towards the centar of the canyon (north of the
modern stream channel) based on the rasults-of the PAQ-5 transect,

Aggregate 1 FY33 Planned Activities

Temporary well R-9 will be completed in late Mareh or early April of FY99 following completion of
DP borehole R-25 at TA-16. Following discussions between the GIT and the NMED, a decision
was made to complete R-9 as a single completion well at the top of the regional aquiter, This
completion strategy will ailow the characterization of water quality at the top of the regional
groundwater system at the eastern Laboratory boundary. An additional 60 ft of borehole will be
drille¢ during completion activities to make room for a 40+t screen located at the top of the
regional groundwater system and a 10+t sump,

Two alluvial wells, PAO-1 and PAQ-2, will be:instalied in the western part of Pueblo Canyon,
PAQ-1 will be located west of the confluence and will provide background information, PAD-2 will
be lecated east of the cantluence between Pueblo Canyon and Acid Canyon and will provide
alluvial water quality data downgradient of contaminant release sites in the headwaters of Acid
Canyon.

The GIT will examine the possibility of Installing a west to east transect of three multi-port wells in
the upper 500 1o 700 ft of the regional aquifer 1o collect information on the vertical distributions of
hydraulic head across the Laboratory, R-12, R-5, R-15, and R-31 are considered candidates for
the daap muitl-port well in the eastern part of the Laboratory,

Borehole R-12, located 1 km south of R-8, currently contains a temporary ¢asing and will not be
completed as a monitoring well in FY99 because of funding constraints In the ER Project. In
FYag, the GIT will recommend whether 10 complete B-12 at its current depth of 874 ft at the top
of the regional aquiter or to deepen the borehole so that vertical hydraulic gradients can be
investigated through instailation of a multiport well completion,

4.2 Aggregate2

Aggregate 2 is located in the east-central portion of the Laboratory and encompasses the technical areas
where ¢chemical and radioactive waste management are routine operations. The general boundaries of
the aggregate are Pajarito Canyon on the south, Caflada del Buey 1o the north, TA-18 and TA-51 to the
wast, and the Laboratory boundary along state road NM 4 to the east (Figure 4.2-1).
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. 421 Aggregate 2 FYS8 Investigations

w4
. Groundwater activities at TA-18 during FY98 included quarterly sampling of alluvial wells for 2
investigating possitia VOC contamination near a seplic system, Eight quarters of data indicate no

dotections of VQCs. The tank will be removed as part of a voluntary corrgctive action (VCA) pian,

. Background alluvial well BG4 was drilled in Threemile Canyon above TA-18, BG-4 was drilled to o
a depth of 25 ft and alluvial groundwater was encountered at a depth of 2.5 ft, The alluvium was '7->
6.25 ft thick above weathered Bandelier Tuft,

. The water budget planned for Pajarito and Threemile Canyons was postponed. This may be
taken up as part of the Work Plan for Pajarito Canyon,

. A Workplan for Pajarito Canyon was prepared during FY98, The plan was approved by DOE in
August and sent to NMED in September for review, Development of the work plan was
coordinated with TA-18 investigations,

TA-54

Most of the TA-54 investigations ralate to the MDA G Performance Assessmant (PA) Maintenanca
Program, The purpose of the PA Maintenance is three-fold: (1) ensure the continued applicability of the
PA to curren: facility activities, (2) reduce uncertainties in the hydrological medeling and dose
assassments in the PA, and (3) conduct performance monitering of MDA G, Hydrological investigations
. conducled in the maintenance program address uncentainties related to liquid water infiltration and vapor

phase movement. The water and vapor movement, in turn, might lead to radionuclide migration,

. Monitoring activities satisty PA maintenance requirements and have potential impacts on RCRA permit
requirements, Most of these tasks are multi-year activities, and result are not available for all projects.

The current suite of PA Maintenance activities will continue for the next 2 1o 4 years, up to the next
revision of the PA. The 2 to 4 year timeframe is a timeframe set by DOE to address key items identified in
their review of the PA, The maintenance items will probably continue through the lifetime of MDA G,
especially the performange monitoring.

. Vegetative cover measurements were made at MDA G 10 assist in future surface water budget
ceterminations, The vegetative cover project will need at least the remainder of this fiscal year to
collect enough data to produce meaningful resuits.

. Water vapor flux from MDA G into the atmosphere was measured using Lidar (short for light
detection and ranging) to quantify spatial variability in evapotranspiration and assist in future
suriace water budget determinations, Lidar operates by sending a pulsed laser beam into the
atmosphere. Gases, aerosols, and particles in the atmosphere reflect the laser light; this return
signal is collected by a telescope and focused onto a detector, Lidar measurements are
anticipated to-continue in FY99. The Lidar project will need at least the remainder of this tiscal ‘
year 10 ¢collect enough data to produce meaningful results, |

. The ER Project continued pare gas monitoring at TA-54, MDAs L and G, ‘
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. Wasta Managument personnel monitored subsurlace moisture using neutron probe
measurements, Moisture monitoring holes include five vertical holes and two vertical access
tubas.In pits, which are monitored every other month, ight additiona! holes are monitored
annually. Three pits now have horizontal holes installed: two holes under pit 15, four holes under
pit 38, and three holes under pit 39, These horizontal holes will be monitored in FY89.

The moisture monitoring data has identified subsurface intervals in several boreholas where
moisture appears to be increasing (statistically significant). The magnitude of increase is not of
immediate concem, The mechanism or reason for the increase is not clear in all locations, At one
borehole, which is impacted by runoff from an adjacent asphalt pad, the meisture increase could
be attributed to increased infiltration from runot, The close proximity of the asphalt pad may also

have an impact,

Pit moisture data appears fairly static. A moisture plug that was identified in one pit location (due
to ponding) saveral years ago continues to ¢ry out with time:.that is, the maximum spike is
decreasing and the vertical extent of the plug is increasing. This drying out is increasing the
moisture content at depth slightfy.

. Waste Management personnel measured subsurface VOC concantrations in four boreholes
instrumented with FLUTe (SEAMist) positive pressure sampling membranes. VOC monitoring in
Area G boreholes has identified trichloroathane (TCA) andg trichloroethylene (TCE) in the
subsurface. The concentrations appear to be greatest near the east end of the masa (near the
oldest pits). A better idea of the nature and extent of subsurface VOCs will develop as additional
boreholes throughout the area are instrumented,

. Air pressure data collection continued in order to evaluate how barometric pressure moves .
through the mesa, This study is directed at evaluating how tritium and VOC migration occurs
within the mesa at MDA G. I situ measurement of CO, also was made within the mesa, Air .

prassure measurements are still in process, but preliminary data show that atmospheric pressure
damps with depth, and that damping Is greater below the highly fractured Tshirege Unit 2.

) Measurements continued on the Pilot Extraction Study Plan at MDA L. The pumose is to evaluate
the potential for long-term passive vapor extraction within the mesa 1o remove the VOC plume,

4.2.2 Aggregate 2 Conceptual Model Reflnement
Conceptual model elements are depicted on Figure 4.2-2,
TA-18

Activities at TA-18 resulted in no conceptual model refinements.
TA-54

Activities at TA-54 resulted in no conceptual mode! refinements.
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423 Ag_dregsta 2 FY98 Planned Actlivities ,

TA-18 ‘
o The septic tank will be removed as part of a VCA planl.

CTASE

L. Pore gas.monitoring and neutron probe measurements will continue. Some bareholes will be
instrumented for moisture monitoring, and for vapor and moisture sample collection, Horizontal
holes.-under pits will be reentered and evaluated,

. | Shallow“ Iséiope‘and chemical profi!es (stable isotopes and chicride) will be measured to
cetermine pattems of infiltration,

. Fu'fther vege'tath'ie cover measﬁrementﬁ will be made.

. Lidarwater‘vapor flux measurements will continue.

. in 'order to-evaluate effects of asphalt pads on moisture bulldup and infiltration, horizontal

trenches with-neutron access will be installed at a depth.of about 1 meter prior to placing an
asphalt pad over pit 7. The trenches will include ports for VOC sampling. Thermocouples will also
be installed for temperature measurements,

« Air'preSSure-monltoring will continue.
- Surtace gas/vapbi; flux processes will be investigated utilizing natural tracers (CQ,, VOCs). .
.. Modelihg-and other work for the Pilot Extraction Study Plan will be finalized. A design fora

- passive-vapor extraction system will be prepared. ER cut this task for FY99 due to budget
+ shortalls; it will be baselined for next year,

4.3 Aggregate 3

Aggregate 3 is located in the south central portion of the Laboratory and consists of TA-49 on Frijoles
Mesa. Aggregate 3 Is bounded by Water Canyon on the north, state road NM 4 on the south, TA-39 is the
east boundary, and TA-16 is on the west (Figure 4.3-1),

431 A ggreg"at'a.‘»' FYs8 Investfgatlons

= MDA AB, Area 2 has a large subsurface inventory of plutonium as well as other metals. An
asphalt pad was placed over Area 2 to Improve isolation of surface contamination, The pad
caused near-surface molsture contents 10 rise to saturated or near saturated conditions, To
address this problem and dry the site out, a stabilization plan was submitted to NMED for
implementing the asphalt pad removal interim measure and best management practices (BMPs),
A moisture-monitoring plan for Area 2 was also-submitted to NMED for implementation in FY89,

. The asphalt pad at MDA AB, Area 2'was completely removed as described in the stabilization plan.
Removal of the pad should eventually improve evapotranspiration conglitions at the site. A
radiological survey was conducted on the exposed materials, but no material was removed, A clean '

cover of crushed tuf was applied along with topsoll and gravel mulch. A surface water diversion
- trench was installed upslope from Area 2 and the site was regraded as part of BMP activities,
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. Coreghole 2 was logged to 500 #t with a neutron proba for velumetric moisiure determination,
Other holes in the vicinity o1 Area 2 wera also logged, Preliminary results indicate that the .
Corehole 2 moisture profile is generally wetter at depth (e.g., 35% at 180 ft) than is typical for
profiles measured In boreholes away from the asphalt pad. Corehole 2 has had standing water in .
the past, but it is not clear whether the standing water and elevated moisture content are artifacts
¢f the borehole construction or representative of congltions under the asphalt pad. The hole was
permanently plugged after the profile was taken.

4,32 Aggregate 3 Conceptual Model ‘Refinements

The elevated near-surface meisture content of the tuff associated with the asphailt pad at MDA AB
supports the Hydrogeologic Conceptual Model for Mesas that disturbed mesa-top conditions can incroase
the downward flux of water, Figure 4.3-2 graphically depicts elements of the Hydrogeologic Conceptual

Model near TA-49 and MDA AB,
4.3.3 Aggregate 3 FY99 Planned Activities

. The objective of FY39 activities is to bound vertical contaminant migration potential, To achieve
this objective, a vertical hole will be drilled through an unused shaft and characterized for
hydrogeologic properties. In addition, an angled diractional borehole will be dritied undemeath
Area 2 to examine the current vertical extent of contamination, This hole will also be used for
various monitoring activities. Finally, an interflow monitoring trench will ba installed to assess the
impact that lateral flow might have on contaminant mobility at Area 2.

4.4 Aggregate 4

Aggregate 4 includes TA-33, TA-39, Ancho Canyon, Indio Canyon, and Chaquehui Canyon which are .
located in the southwest part of the Laboratory (Figure 4,4-1), Laboratery facillties and operations

occurred on the mesa top at TA-33 and within a canyen setting at TA-39. Ancho and Chaguehul canyens .

are the pringipal watershed systems in this aggregate.

4.4.1 | Agoregate 4 FY98 Investigations

Two rounds of water level measurements were conducted in 5 monlitoring wells completed in canyon
bottorn alluvium near MDA'Y located in the northem branch of Anche Canyon at TA-39. The first round
was completed on December 17, 1997 and the sacond round was completed on June 30, 1988, During
the Dacember round of measurements all of the wells were dry. During the June round all of the wells
were dry except ona (well DM-6) that had approximately 0.15 t of water.

Water samples from Ancho Spring were collected. November 11, 13937 and September 29, 1998 and
analyzed for HE residual compounds, amongst other constituents. No HE compounds were dotected.

4.4.2 Aggregate 4 Conceptual Model Refinement

Conceptual model glements for Aggregate 4 are depicted on Figure 4.4-2. Some refinements to the

. conceptual model stern from work in 1998, The water level measurements in FY98 demonstrate the
general absence of shallow groundwater in the northemn branch of Ancho Canyon, Thin zones of
saturation apparently develop in the alluvium for limited pericds of time, likely atter periods of heavy local
precipltation or snowmeit. Stream gaging in the main branch of Ancho Canyon near SR-4 (approximately
cne mile downstream of the TA-39 wells) shows. streamilow only a few days per year. The absence of any

sustained streamfiow or eftiuent discharges indicates the alluvium throughout Aggregate 4 probably is dry
but for a few days or weeks per year, Earlier RF investigations in this area by the ER Project had raised .
questions about the presence of a shallow groundwater zone In the canyon floor. .
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Analyses in 1996, 1997, and 1998 have falled to confirm earlier detections of HE compounds in Ancho
Spring. In"1995, three ME compounds were detectec in Environmental Surveiliance samples of the ‘
spring; RDX (23 ug/L);.octahydro-1,3,5,7-tatranitro-1,3,5,7-tetrazine (HMX) (4.8 ng/L); and 24~

dinitrotoluene (2-4-DNT) (0.18 ug/.). The lack of confirmation indicates the HE contamination is limited .
and variable overtime, or the earller results were due to either sampling or analytical error,

4.4.3 Aggregate 4 FY99 Planned Activities

The drilling of DP-funded borehole R-31 in Ancho Canyon will commence in FY89. It will provide site-wide
" characterization information in an area of the Laboratory that the subsurlace Is largely unexplored,

Among other items, R-31 will provide key information about the presence of a possible perched

groundwater system (that ultimately feods water 10 Ancho Spring) and its associated water quality.

4.5 Aggregate 5

| Aggregate S Is bounded on the south by Water Canyon and on the north by the boundary of TA-9, Cafion
de Valle Is a tributary 1o Water Canyon; they join at the east end of TA-16 and form the eastern boundary
- of Aggregate 5. The westem boundary of Aggregate S is formed by state road NM 501 (Figure 4.5-1).

4.5.1 Aggregate 5 FYS38 Investigations

e AnAFIreport (LANL 1598a) and Corrective Measures Study Plan (LANL 1598b) for the 260
outtall were submitted 10 NMED, Findings are briefly discussed in Section 4,5.2 below,

. The bromide tracer test is continuing. Results so far support a hydrologic connection betwoen the .
260 outfall and SWSC spring. There may alsc be a connection to Buming Ground Spring, but the
data are not as clear as for SWSC spring. .
. Cuarterly sampling for contaminants and major cations and anions in the springs and alluvial

aqulifer, and water level measurements in the Cafion de Valle wells were performed. The
sampling indicates substantial and temporal variation In contaminant chemistry (HE and barium)
in Cafion de Vaile, and temporal variation in the springs.

. Waterlevel measurements in Cafion de Valle show seasonal changes, and the data will be used
as part of upcoming determinations of water balanca, Monitoring of spring flow shows a
complicated rasponse 1o precipitation and snowmelt avents, For some monsoon events, initial
response of spring flow occurs in less.than two hours, while other impacts on spring flow oceur on
much longer time scales. The varying characteristic times on spring flow changes from monsoon
avents indicate multiple flowpaths are probably impacting the springs.
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. Borahola R-25 is located in the Laboratery's TA-18 on the south rim of Canon de Valle. TA-16

operations include HE research, development, testing, and manufacturing activities, R-25 is .

designed to provide information about hydrologic and geclogic conditions beneath the relatively

unstudied southwest part of the Laboratory and to characterize potential Laboratory impacts on .

groundwater in the area. A-25 was drilled to a depth of 1942 ft and encountered two major 2ones

of saturation, The upper zone of saturation was encountered from depths of 747 it to 1132 ftin

the lower part of the Otowi Member of the Bandelier Tuff and the upper part of the Puye

Formation (Figure 4.5-2). From 1132 ft t¢ 1286 ft, the borehcle penetrated alternating zones of

wet and dry rock in the Puye Formation. It can not yet be determined whether the 385-ft-thick

upper groundwater zone is perched or part of the regional aquifer, Continuous saturation was

again encountered from depths of 1286 ft to the total depth of 1942 tt and is almost cenainly

associated with the regional aquifer, High explosives and chemicals associated with their

breakdown were present throughout the upper zone of saturation and in all but the lower 200 fi of

the regional aquifer penetrated by the borehole, High explosive contaminants found include RDX;
HMX; TNT; 4-amino-2,6 DNT (4-A-DNT); 2-amin¢-4,6 DNT (2-A-DNT); and 1,3,5-trinitrobenzene.
Concentrations of RDX and TNT axceed EPA Health Advisory Guidance Values for drinking
water (Figure 4,5-2). As a result of the findings at borehole R-25, the nearest six water supply
production wells on Laboratory property were tested for the presence of HE, Samples from these

wells contained no ME or ME degradation products.

. Quarterly sampling for contaminants and major cations and anions in the springs and alluvial
aquifer, and water level measurements in the Cafion de Valle wells were performed,

. Geochemical modeling results using PHREEQC sugpesting barite supersaturation in Cafion de
Valle springs and alluvial waters were contirmed by the presence of barite (BaSQ,) in seciment .
samples, In addition, the PHREEQC results and sedimen! analyses sugges! that witherite
(BaCO,) precipitation and dissolution may control seme of the temporal and spatial variability in .
dissolved barium concentrations in Cafion de Valle alluvial waters,

. Four boreholes were drilled to 100-200 ft depths on the TA-16 mesa to 100k for contaminants and
the saturated systems that feed the springs (see Figure 4,5-3). Transient saturated 2ones were
engountared In borehole 2669 (near the 90s line pond) and 2665 (near Martin spring). No
permanent saturation was encountered. These boraholes were completed as monitoring waells.
The other two dry holes ware cased with PVC without screens to ba used as neutron probe

moisture holes.
4.5.2 Aggregate 5 Conceptual Model Refinements

Conceptual model elements for Aggregate 5 are depicted on Figure 4,3-2. Conceptual model elements
spacific to TA-16 are depicled on Figure 4,5-4,

. Data collection continues to support the conceptual model described in the RFI report, Namely,
that thin perennial saturated ribbons in the mesa feed the three springs. In addition, transient
saturatad zones may also recharge the springs and transport contaminants, The importance of
transient saturation in the tuff and soil zone is indicated by the bromide tracer results, the
presence of transient saturation in four borahsles (1he two mentioned above and two of the holes
in the 260 outfall drainage) and by the prasence of interflow at the new bum pad. The

disappearance of the Cafien de Valle alluvial groundwater downstream from MDA P suggests

that this groundwater may recharge a deeper groundwater system, This is consistent with the .

observation of HE in the Otowi-Puye saturated zone in borehole R-25. .
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distribution of key HE constituents in borehole R-25.
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. Diferences in the geochemistry and fiow rate data between Martin and the Cafion de Valle
* springs suggest there may be an additional contaminant source (other than the 260 outfall) that .

feeds the Martin spring system. This-source (or sources) has not been identified. In additien, the
presence of barium and HE in the alluvial groundwater up-canyon from the 260 drainage suggest .
that additional contaminant sources may exist upstream {rom 260. Possible candidates inclute

MDA R.and the former sliver outfall.

Examination of detalled hydrographs forthe springs at TA-16 provides insights into recharge at
the springs, and hence into the subsurface hydrogeoclogic conceptual model for the near-surtace
westemn portion of the Laboratery. In addition, tracer studies at TA-16 indicate relatively direct
connections of effluent sourcas with pathways to these springs, The data suggest that
groundwater flow in this area is structurally controlled by surge beds and/or fracturec intervals
(LANL 1998a; LANL 1998b). Spring discharge and grouncwater flow at shallower depths (less
than.200 ft) evidently occurs as a result of highly channelized flow along discrete 2ones rather
than as discharge from a larger porous media volume, Groundwater flow through fractures has
leng been recognized at the Water Canyon.Gallery, located west of the Laboratory along the tlank
of the Sierra de los Valles. These analyses suggest the phenomenon extends further east beyond
the Pajarito Fault Zone, onto the west side of the Laberatory. Contaminant transport through

these systems thus may be rapid and seasonally variable.

. Detailed review of existing cata raises the question of whether springs high on the flanks of the
Sierra de los Valles may be fed largely or partially by an old source of groundwater as opposed to
the presumption that they are sustained by contemporary precipitation.

. The princlbal équrce of HE in the deep groundwater zones at borehole R-25 is believed to be the .
' 260 outfall, The HE p{obably infiltrated along vertical pathways at the ponded area on the flcor of
the drainage fed by the 260 outfall as weli as by a line source of recharge in the 260 drainage and .

along Canyon de-Valle downstream of the outtall. Water level measurements taken during drilling
of R-25 are consistent with downward vertical-gradients in ceep groundwater systems in this part
of the L.aboratory. The presence of HE in groundwater at R-25 indicates that deep groundwater is
connected to the surface by relatively rapid groundwater pathways. The presence of the
alternating saturated and nonsaturated rocks.from 1132 to 1286 tt suggests that the upper
saturated zone is perched and that the lower zone of saturation represents the upper part of the
reglonal aquifer. The upperzone of saturation at R-25 is probably the same as the groundwater
2one encountered in SHB-3, located about 2 km-fo the southwaest, suggesting an lateraily
axtensive perched 2one may occur throughout this part of the Laboratory.

e . The presence of barite and witherite in Caficn de Valie indicates.that the residence time of banum
in the canyon may be longer than for'HE, Barium sorption is.larger than HE, which will also
Increase residence times. The transport. of barium minerals as sediment will also affect the
residence time of barium in the canyon, in addition, the apparent dissolution/precipitation
characteristics of witherite may play a role in temporal changes.in dissolved barium

concentrations..

. - The mesa conceptual model described in the MHydrologic Weorkplan suggests that mesa hydrology
in.the western part of the laboratory may be different than the better-characterized eastern
_ portion, The results from Aggregate S indicate that the westem mesas do have a ditferent
hydrologic character, one that is generally wetter and more heterogeneous. .
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. . 4,53 Aggregate 5 FY39 Planned Activities o
. Borehole R-25 will be completed as a muiti-port well with nine sampling ports, Locations of the i
. proposed sampling ports are shown in Figure 4.5-5. o
. A data collection effortin Cafion de Valle will be implemented to cvaluate water and contaminant o
mass balance. This activity will provide information on contaminant inventory, help to define <
possible remediation options, and may explain the presence of HE that was found in R-25 early in .
FY9s. i
. A stable isotope (5'°0, 8D) tracer study will examine residence times of spring waters,
. A nitrogen isoiope (8"°N) sampling program will examine nitrogen sources in the springs and
Cafion de Valle, and may provide information on biodegradation,
. “ Additional invastigation of Martin Canyon hycrology will include drilling of at least one alluvial well,
- Finally, an interim measure wiil be implemented to remeve highly contaminated material around

the 260 outfall drainage. As part of the implementation plan, solls and tutf will be monitored for
the bromide tracer. This will pravide useful infarmation for interprating tracer behavior at TA-16,

4.6 Aggregate6

Aggregate 6 is located in the south-central portion of the Laboratory and encompasses the technical
areas where testing with HE and open detonation/open buming are part of routine operations. The

_ . general boundaries of the aggregate are Water Canyon on the south, Potrille Canyon on the north, the
. Rio Grande to the east, and the Laboratory boundary along the Slerra de los Valles to the west (Figure
4.5-5),

4,6.1 Aggregate § FYS8 Investigations

No studies were planned for or conducted in TA-15, TA-36 or TA-39 during FY98. Mowever, numerous
investigations were carried out at TA-16, in conjunction with the Phase It RFI study for the 260 Qutfall
(Anonymous, 1998), Activities included soil borings in the outiall and drainage areas, installation of wells
in the aliuvium of Cafion de Valle, sampling and tracer studios of area springs, sampling of water and
sagiment in Cafon de Valle and construction of 200-H-deep mesa-top wells to intersect saturation that
feeds the springs.

4.6.2 Aggregate 6 Conceptusl Model Reflnement

Figure 4.3-2 depicts general hydrogeclogic conceptual model elements for aggregate 8, The Phase ||
RCRA investigations associated with the 260 Outiall confirm the existing conceptual model in general, but
show it to be very complex in detail. Contaminant transport in the Bandelier Tuff is strongly controlled by
fracturas and the presence of surge beds between units, Thus, there is much uncertainty regarding the
location and extent of perched saturated zones,

4.6.3 Aggregate 6 FY99 Planned Activities

. There are no planned activities in Aggregate 6 for FY99, Plans call for drilling regional boreholes R-27
and R-28 in FY00. Borehole R-27 is scheduled ahead of R-28,
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47 Aggregate?

Aggregate 7 is located in the central part of the Laboratery and contains both canyon-bottom and mesa-
top waste disposal sites. The aggregate includes portions of TA-35, TA-48, TA-50 and TA-55 on Pajarito
Mesa as well as the adjacent Mortandad Canyon and its majer tributary, Ten Site Canyon (Figure 4,7-1),

4,7.1  Aggregate 7 FY98 Investigations

The main ground-water investigation in FY98 was that associated with regional borehole R-15, Plans
called for installing R-15 in two phases: (1) drilling by hollowstem auger through the Cerro Toledo interval
in FY98 and (2) completing the well by air-rotary methods in FY99. Phase 1 was successfully completed
in FY98, The 8-in, hole not only penetrated the Cerro Toledo, but extended well into the Otowi Member of
the Bandelier Tuft to a depth of 420 1, an impressive achievement for augering. Tho lower part of the hole
was then backtilled and the upper par reamed 10 a 20-in, diameter so that 16-in. surface casing could be
set to a depth of 125 f,

Borehole R-15 was continuously cored over the 420-ft length, except in the alluvium, Geologic units

penetrated in Phase 1 drilling eperations include, in descending order, alluvium, Qbt 1g of the Tshirege

Member of the Bangeller Tuff, volcaniclastic sediments and tephras of the Cerro Toledo interval, and the
towi Member of the Bandeller Tutt (Table 4.7+1).

Table 4.7-1. Geologic Units Penetrated in Phase 1 at Borehole R-15

Predicted Depth |  Actusl Depth
Geologic of Basal Contact | of Basal Contact
Unit " (1) Description

Altuvium f 20 16,5 Fine siit and sand

Tshirage Member, 57 ] 65 Nonwelded vitric ignimbrite

Bancgolier Tutf i

Tsankawt Pumico Bed 60 68 Stratified pumice falf deposited

Cerro Toledo interval 130 120 Stratified sands and gravels to 105 ft, silt and fine sand
below

Qtowl Mombar, 410 420 + Nonwaelded vitric ignimbrite; distinctive pink oxidation at

Banoelier Tut top of unit (120 10 140 f depth), gray to whito baiow,

Guaje Pumice Bed 490 Not drilled yet | Phaso 1 drilling ended at a depth of 420 f In the Otow!
Momber.

Subsamples of the core were taken for analysis of moisture content, hydraulic properties and chemistry.
More specifically, 86 samples were taken for moisture content determination, 60 samples were preserved
for hydraulic-property measurement and 47 samples were collected for geochemical analysis during
Phase 1 at borehole R-15,
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Twenty-three samples of core from R-15 were submitted for chemical and radiochemical analysis, These
. include one sample of the alluvium, five samples of unit 1g of the Tshirege Member of the Bandelier TuH,
. two samples of the Tsankawi Pumice Bed, seven samples of the Cerro Toledo interval and eight samples

of the Otowi Member of the Bandelier Tuff. Analytes for the chemical analyses include RCRA metals,
anions and percent organic carbon, Samples taken for radiochemistry are being analyzed for
strontium-90, ceslum-137, uranium isotopes, plutonium isotopes, americium«241, gross alpha, gross beta
and gross gamma, Ten samples of soil watar extracted trom core will be analyzed for stable Isotopes of
oxygen and hydrogen and fourteen soil-water samples will be analyzed for tritium content. Results of
these various analyses are not yet available.

4.7.2 Aggregate T Conceptual Model Reflnement

Figure 4,7-2 depicts the general hydrogeologic conceptual model elements for aggregate 7. Seil-water
modeling and Phase 1 drilling at borehole R-15 contributed some interesting refinemants to this
conceptual model,

Simulations from a numerical medeling study of unsaturated groundwater movement beneath Morntandad
Canyon showed water {rom the shallow perched water tatle could reach the regional aguiter in
approximately ter to one hundred years, depending upon the assumed recharge rate used in the
simulations (Dander 1998), Flow in the unsaturated 2one may be predominantly downward; however, this
conclusion is very dependent on the permeabllity contrast between lithologic units, the racharge rates
assumed, and the continuity of the units,

As shown in Table 4.7-1, drilling at borehole R.15 assentially confirmed the existing geologic conceptual
. model. That is, not only are the expected stratigraphic units present, but their depths and thicknesses are
mora or less as predicted, :

. Observations at'borenole R-15 provide another hydrolegic refinement of the conceptual model, Perched
water was expected in the Cerro Toledo interval, Although no saturation was encountered in that or any
other unit during Phase 1 dnlling, elevated moisture content was ohserved in two intervais, Whereas
measured values average 10-20% in most of the bere, moisture content was deterrmined 1o be 40% at
the base of unit 1g of the Tshirege Member of the Bandelier Tulf and 50% in the middle ¢f the Cerro
Tole¢o interval. These intervals may have been previously saturated but later drained o the observed
moisture contents. Altematively, the elevated meisture values may merely represent a slug of downward-
moving water from some recharge event that did not result in saturation. These observations suggeast
that, although the Cerrn Toledo is In an optimal position for recharge at R-15, saturation is ephemeral and
short-lived, aceurring only after sufficient recharge avents,

4.7.3 Aggregate 7 FY99 Planned Activities

Phase 2 of the borehole R-15 drilling and weli installation will oceur in FY99, This will invelve drilling with
the Barber rig, which will be moved in when operations at borehale R.-25 permit. During this phase,
saturation and hydrochemistry of the deeper units will be investigated.

Tweo alluvial walls, MCO 0.6 and MCO 7.2, are scheduled for installation in Mortandad Canyon to provide

further information on alluvial groundwater. MCO-0.6 is scheduled for installation near the head of
Morandad Canyon, MCO 7.2 was installed below the sediment traps in early FY39,
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. 48 Aggregate 8

Aggregate B encompasses the area north of Pugblo Canyon and includes Baye Canyen, Barrancas

. Canyon, Rendija Canyon, and Guaje Canyon (Figurs 4.8-1). These canyons are relatively littie attected
by Laboratory operations, but may be sources of recharge for groundwater in the northemn portion of the
Laboratory. Aggregate 8 includes former TA-10 and pants of TA-74 in Bayo Canyon and Barrancas
Canyon, respectively, There are also PRSs on Los Alamos County land in Rendija Canyon,

4.8,1 Aggregate 8 FY97 and FYS8 Investigations

Between September 1997 and March 1998, four new muricipal water supply wells were drilled and
completed in Guaje Canyon as part of the Guaje Well Replacement Project. These new wells, named
GR-1, GR-2, GR-3, and GR-4, are located adjacent to axisting wells in the Guaje well field, This well field
is on US Forest Service land in Guaje Canyon near tne Rendlja Canyon confluence. These new wells will
replace seven aging wells that were placed into service between 1850 and 1964, Five of thase old wells
will be plugged and abandoned in accordance with New Mexico State Engineer Office rules and
regulations during FY99, The sixth well, G-1A, will be retained as a backup municipal water supply well,
The seventh well has been transferrad 10 ESM-18 1or use as an observation well, All of the four new wells
were drilled 1o 2,000 ft below land surface and complelad similarly, This completion includas 16«in.-
diameter production casings and screens fabricated from 304.stainless steel, The louvered, Rosgoe-
Moss production screens have 0,375-in, thick walls and 0.050-in, slot openings, The annular spacing in
the 26-in.-giameter bereholes are filled with spherical, 98% pure quartz sand filter packs,

A great deai of new data has becn collected during the construction of these replacement waells, These
. data include sample Grill cuttings collacted every ten feet, a complete suite of geophysical logs, constant
rate and step-drawdown sump {ests utilizing fully panelrating observation wells, spinner logs, and zonal
. water quality sampling. These data will be analyzed during FYS9 and a special Guaje well field report will
be issued summarizing important information,

Ownership of the water supply system, inciuding all production wells, distribution lines, sterage tanks,
pump stations, chiorination units, and most of the water rights, was transferred to Los Alamos County by
DOE during the summer of 1998,

4,82 Aggregate 8 Conceptual Model Refinement

All of the new Guaje replacement wells penetrate portions of the Puye Formation before encountaring the
underlying Santa Fe Group sediments, Spinner log tests confirm that the upper portions of the regional
aquiter (i.e., the Chaquehul formatien and interbedded basalls) account for more than 95% of well yields,
while the lower Tesuque Formation accounts for less than 5% of yieids. Although pump tests will not
pravide hydraulic conductivity values for individual water-bearing zones within the Santa Fe Group
sediments, they de provide a qualitative interpretation for the vertical distribution of hydraulic
conductivities. Preliminary analyses confirm that the Chaquehui formation has an important influgnce on
flow and recharge in the regional aquifer. Preliminary analysis of the geological logs also shows the
stratigraphy is similar to the original Guaje wells.
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. 4.83 Aggregate 8 FY99 Planned Activities 2

Project activities remaining to be completed include the f_oil0wing: (1) completion of all pump test data and o

. spinner log analyses::(2) completion of summary report;.and (3) conversion of well G-3 to an observation
well, Final project tasks include installation of pumps in new weils, construction of well houses, and

abandonment of axisting wells,

.
Fiead

A recommendation was presented to FSS-6 and Los Alamos County by ESH-18 for the development of
an optimization and management model for operation of Guaje well field, This task is currently untunded

and unassigned,

LE Oy
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50 SUMMARY OF FY39 PLANNED ACTIVITIES

* This section summarizes the planned activities for FY99 that are discussed in Saction 4,0, The activities
are described as either non-field or field activities, .

5.3 Non-Fleld Activities

Non-fie)d activities fall into one of three categories: project management, information management, and
medeling. The planned activities for each category are listed below.

'51.1  Project Management

. Hold GIT rheetings. on a biweekly basis, or as cften as necessary 10 respond to program
activities,

. wollect stakeholder input and regulatbry girection in four quarterly moetings with DOE and NMED
representatives,

. Ensure extomal program-review by the EEG In two meetings and review of documents as
necessary,

. Implement EEG recommendaticns as described in the EEG Action Plan (Nylander, 1999).

. Based on EEG recommendations, make atiorts to reach consensus with NMED on two issues in
FY99: (1) approach for continued investigations when contamination is detected in a regional
aquiter well and (2) establishing the basis for groundwater quality limits, Initial discussions of .
proposed approaches for both of these Issues will be discussed at the Quarterly Meeting
(February 9, 1999). .

512 informatlon Management

. . Development and formalization of the “end state vision® by the HWPDB Project Leader.
. De\}'elopr'nent of a “Data and Records Management Plar" for the HWPDB by the HWPDB Project
Leader,
L Consensus will be sought by the HWPFDB Project Leader on the priorities for loading various data
sets.
. A data reposltory will be created and loading or linking of existing data and new data will begin in
FY989,

513 Modeling

.. Continued calibration of the Los Alamos regional aquifer mode! will be accomplished by
simulating translents in the aquifer.
. A high resolution sub-mode! of the regional model With transport capabilities for the Pajarito
Plateau will be developed. .
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523

Continued developmant of the lower Les Alamos Canyon hydrologic model will be accomplished
by incorporating newly generated dala, '

Integration of hydrelogic data into Stratamodel by utilizing geostatistics and.other metheds of
parameter estimation to extend and qualify the data support and assist in developing a
geohydrologic atlas.

Migrate the current 3-D geologic model to Stratamede! and creale FY99 3-D stratigraphic model
by updating mode! with new data and completing the incorporation of basalt and Tshicoma flow
units and the Chaquehui Formation into the model,

Extend, refine, or create new grids in Stratamode! for specific applications such as detailed
studies at MDAs or stream channals.

Wark with the New Mexico Bureau of Mines to produce the Frijoles Geologic Quadrangle from the
existing 3-D database,

Continued geochernical modeling of Los Alamos, Sandia, and Monandad Canyons.
Geochemical modeling of Canon de Valle perched zones and regional aquifer,

Additional geochemical modeling of varium speciation and solubility with water quality data from
TA" 61

5.2 Field Activities

. FY99 fiold activitios are summarized by aggrogate.

She-Wide (Aggregate 9) FY99 Planned Activities

Continued monitoring and data coliection activities for near-surtace hydrologic cycle components
and groundwater levels at various depths.

A water balance study in Los Alamos Canyon.

Installation of gaging stations at canyon confiuences and the Laboratory boundaries. This
planned agtivity will provide waiter balance information for the hydregeologic conceptual modal,
but will be funded through the Watershed Management Program.

Aggregate 1 FY99 Planned Activities
Borehole R-9 will be completed as a single completion well at the top of the regionai aquiter,

Two alluvial wells, PAO-1 and PAQ-2, will ba installed in the western part of Pueblo Canyon,

The GIT will examine the possibility of completing boreholes R-12, R-5, R-15, or R-31 in a west 10
east transect of three multi-port wells in the upper 500 to 700 ft of the regicnal aquiter,

Aggregate 2 FY99 Planned Activities

The TA-18 septic tank will be removed as part of a VCA plan.
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TA-54 pore gas monitoring and neutron probe measurements will continue,

Shallow isotope and chemical profiles (stable isotopes and chioride) will be measured to .
determine pattems of infiltration at TA-54, .

Further vegetative cover measurements will be made at TA-54.

Lidar water vapor flux measuraments will continue at TA-54,

Neutron access tubes will be installed at a depth of about 1 meter prior to placing an asphalt pad
over pit 7 at TA-54,

Alr pressure menitoring will continue in TA-54,

Modeling and other work for the TA-54 Pilot Extraction Study Plan will be finalized. A design for a
passivo vapor extraction system will be prepared,

Aggregate 3 FYS99 Planned Activities

Area 2 investigations include drilling a vertical hole through an unused shaft, crilling an angled
directional borehole underneath Area 2, and installing an interflow monitoring trench in order to

define the axtent of vertical contamination.
Aggregate 4 FY38 Planned Activities
Drill borehole R-31 in Ancho Canyon. .

Aggregate 5 FY$5 Planned Activities .
Complete of borehole R-25 as a multi-port well,

Conduct a water and contaminant mass balance data collection etiort in Cafion de Valle.

Conduct a stable isotope (5’0, 8D) tracer study to examine residence times of spring waters.

Drill at least one alluvial well in Martin Canyon to investigate the hydrology.

lrﬁplemem an interim measure to remove highly contaminated materiai around the 260 outtall
drainage.

Aggregate &6 FY99 Planned Actlvities

There are no planned activities for FY39. Plans call for drilling boreholes R+-27 and R-28 in FYQO.,
Borehole R-27 is scheduled ahead of R-28,

Aggregate 7 FY93 Planned Activities

Complete phase 2 of borehole R-15 drilling and well installation involving drilling with the Barber
rig to Investigate saturation and hydrochemistry of the deeper units, I

Install two alluvial wells, MCO 0.6 and MCO 7.2, in Mortandad Canyon.
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Aggregate 8 FY99 Planned Activities

. 528
£

. . Complete Guaje water supply wells pump test and spinner iog analyses. 2
. Complete Guaje water supply wells summary report,

Develop an optimization and management model for operation of the Guaje well field. 2
o Convert well G-3 to an abservation well,

53 MWIP Borehole Status

The priority and a summary of the MWIP borehole installation activities and well complation status is
provided here in tabular form to consolidate the information provided throughout this report, Table 5.3-1
provides a list of boreholes ordered.by priority of installation. Table 5.3-2 captures FY98 changes in
installation scheduling.as published in the Hydrogeologic Weorkplan (LANL 1998) and provides the status
of drilling activities and decisions on well completion, Figure 4-1 shows the location and completion status
of the proposed regional aquifer boreholes, Figure 5,3-1 provides a Gantt chart of the well completion

schedule.
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Table 5.3-1,

MWIP Proposed Regional Aquifer Boreholes
Prlorjty and Start Dates

Borehole

Funding
Source

Current
Start Date

R-9

Sap FYS8

R-12

Mar FY58

R-25

Jul FYSa

R-15

Aug FY98

R-31

Aug FYQ9

R-27

Nov FYOQ

R-19

Fab FY0O

R-5

May FYQO

ololvlolols]elp| -

R-28

Aug FY0Q

-t
o

R-22

Nov FY01

-
'y

R-32

Feb FYQ1

8l

R-7

May FYO1

b
Lo

R-1

Aug FYO1

-
»

R-18

Nov FY02

-
©o

B-8

Fab FYQ2

R-10

May FY02

R-2

Aug FY02

R-3

Nov FY03

R-20

Fab FY03

R~

May FY03

R.14

Aug FY03

R-13

Nov FY04

R-11

Fab FYp4

R-17

May FYD4

R-6

Aug FY04

R-23

Nov FYQS

R-29

Fab FY05

R-16

Feb FY05

R-21

May FY05

R-26

May FY05

R-24

Aug FYQ5

R-30

Aug FY05
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Table 5.3-2.

Status of MWIP Proposed Reglonal Aquifer Boreholes

Borehole

Ociginal
Start Date

Current
Stert Date

Y38
Status

Fonding
Source

Status ol bstaiied BoreholeaRationale of Proposed Boreholes

R9

FYsa

FY3a

Borehole drited,
well complation
schaduled in
FY33

ER

Borehola 119 has been instaled al the eastern Laboratory boundary in Los Alamos Canyon, but not yel complatad
as a singlz-completion monitoring well. it was dasigned to provide water-quabty ard water-level data for potential
Irtarmediata perchad zores and lof the regional aqifer downgradiant of Aggrejata 1. Borehole R-9 encountsred
tao perched intermediate saturated zones al 1860 and 275 ft Addfionally, thres separate saluraled zores {573,
615, and €24 It} neva encounterad above the regional aquiter (868 h). The stratgraphic, hydrologic, and
gaochemica! dascripon of R-9 s includad in Section 4.1.1.

Borehola dalfed,
well completion
scheddedin
FY00

Borehola R-12 has been insta”ed al the sastem Laboralcry boundary in Sandia Canyon, bul nol yet compieted as
a monitoring wel. i was designed to provide wa'tar-qualty and waler-lavel data for potential intarmediate perched
zones and for the regional aquifer downgradent of Agyregate 1. Dua to tha proximity of R-12 10 R-9, PM-1, and
O-1 which provided stratigraphic information, € was not continuously cored. R-12 serves as a wa'ar-supply
protection wel for PM-1. Sandia Canyon has recelved Uated effuents fiom Laboratory operations (FA-3, TA-S3,
TA-60, and TA-61) though no contaminants have been dalected innaarty waler supply well PM-1. Intermedala
perched zone groundwater was encountered al a depth of 443 hiand the zona s about 75 N thick. The
stratigraphic, hydrologic, and gaochemical dascription of R-12 s Included in Section 4.1.1,

Boreha's started
in FY93, nel
complation
schedu'ed in
FY93

Borehola R-25 has been partially Instalied as a muitpurpose borsho'e Tocated adjiazent 1o MDA P in Aggregata 5.
Cora coflecled lrom this borehale will support site-wida studies of the hydrogediogie framework becauseitis
locatad i a largely uncharactadzed area in the sovthwast part of the Laboratory. il was not conlinucusly cored.
This hote will provide critical information about the depth to tha regional agquiter for this area. R-25 will also provide
waler quatty data kot intermediate perched zones and the regional aquilst downgradient rom MDA P and trom
other releasa sites further west In tha Cafion da Yata watershed. Sprngs issuing lrom tha uppet Bandelier Tultin
this area are conlaminatad with HE, nitrate, and bardum. R-25 is parl of a southeastaddy lraverse ol referance wells
thal inchrdes R-28 and R-32 and a noith-south braverse thatincludes R-6.

Stated with
holticw-stem
augetinlals
F¥33, complatic
with Barber dcd
g in Sgeing,
1933, alter
completion of
R-25

Borehola R-15 has been partially Instafled in Mortandad Canyon downsteam lrom actve and ina:tive outfalls at
TA-S, TA-35, TA-438, TA-50, TA-52, TA-55, and TA-60. The presence of intermedia’e parched zones within
Aggregals 7 wit be nvestgaled and, il presenl, characterized. Charactesization data iom R-15 are crticat for
supperiing the TA-50 Dischargs Plan and for addressing citizens concemns about re'2ases in Mortandad Canyon.
R-15 may replace TW-8 completed in 1550. The location ol R-15 is descrited in tha ER Work Pian Jor Mortandad
Canyon (LANL, 1337).

Planned to start
after completion
ol R-15

Sita-wida characlerization borehole R-31 Is planned for instaflation doangradrent of epen bumingopen detonation
sitas in Aggregala 6 and upgradient of firing sites In Aggregats 4. Tha primary otfective of thisborehols is to
provide water qually data lor poltentialintermediate perched zores and for tha regional aguiter, Thisis a part of
the taboratory with na wel controd, and data from this borehole is critical to the modelfing activites. This borehola
will contribu’a o the optimdzaton of long-termm monitoring wels for Aggregates 4 and 6 by placing betler
constraints on the geometry of tha regional agquiter in this area.
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Table §.3-2. Status of MWIP Proposed Boreholes (continued)

Borehcle

Orginal
St Date

Current
Stari Date

Frss
Status

Funding
Source

Status of instafied Borsholes/Rationale of Proposed Boreholes

R-27

FYoo

FY00

Suggasted ra-
prlorifization by
HMED

ER

R-27 Is planned for instalation al the confluence of Watar Canyon and Cahon de Valle fo characleriza basetns
waler quahly In infermediate perched zones and In e reglonal aquifer groundwaler upgradien] of Aggregale 3.
High explosives wera detected In watef from borzhola R-25. A-27 also will provide baseling Information on the
geology, hydrotogy, and water qualily for the poorly-characlerized south-Central part of the Laboratory. These data
will ba used in confunclion with data from A-28 and A-30 lo optimize placement of monitoring wells In the vicinity
of Aggragales 3, 5, and 6. A more detafed analysis of well placement In Water Canyon and Cafion de Vale wil be
included in the ER sampling and analysis plan ko be prepared by FY0O.

A-19

FYol

FYO0

Panned

ER

R-13 is planned for Instalaton o provida information about intermediata perched zona groundwater, depih 1o the
ragioral aquiter, and water quality ka the poorly-characterized central pant of the Laboratory. R-19 provides
downgrafiont water quafity data for relsase sitas In upper Pajarito Canyon and upgradient dala for TA-18. R-19

wil help constrain e locabon of the axis of the south-draining pre- Bandafier pateo-drainage which trends through
this area.

A5

FYOO

T

A-5 is pfannad for instalasion n fowet Pueblo between the Los Alamos County Sewage Treatment Plant end walet
supply well O-1 and nearby test wells TW-4 and TW-1A. Laboralory survedlance data (EPG 1335, EPG 133¢6)
show tha prasence of NG, (TW-1, TW-TA, TVW-2A), 727 5Pu (TW-24A), ard '7Cs [TW-14) a1 varlous concentrations
and activifies befow MCLs, axcept for HO, (23 gt HO,-N; MCL NO-H = 10 mgT). R-5 wi provida a monitoring
poinl betwaen tha sewaga treatment plant and welis TW-1, TW-14, and O-1. R-5 will also provida informalbon on
whathar a recharge mound occuts below tha camyon ficot and is fespoasiti for the anomalousty-high reglonal
agsfer waler bavals In TW-1. R-5 could sarve as a replacement well for TW-1 difled by cabla ool in 1650.

R-23

FYol

FY00

Planned

T

R-28 s planned for installaon as a muiSpurpose borshola In the middla reach of Watsr Canyon. This borshole will
provida wa'er-quality Informalion for polental intarmedale parched zones and for the regional aquifer beneath
PRSs In Aggregals 6, and i wil provida Information Jot optimizing the placement of monitoring wefls In this pant of
e Laboratory. R-23 Is presenty scheduled to be complelad as a Type 3 well, but e option fs preserved o
advance thesa boreholas o a folal depth of 4000 N and 10 Inchuda multiple complations of the well if funding
agencies dacida further charactarizaion of regional aquifer groundwaler resources is required.

R-22

Fy93

FYO1

Funding dalay

ER

f1-22 is planned for Inslalabion near the scutheastem Latoratory boundary b Pajarito Canyon lo provida waler-
quality and waler-fevel data for potansal intenmediale porched zones and fof the regional aquifer donwngradient of
Aggegata 2. Aggregats 2 includes MDA L and MDA Q. fn addiBon, Bvs focation is downgradient of nurgous
other Laboralory technical areas which re'aased HE, radonuchides, organic sctients, and Inofgaric sohites. Largs
springs (o g, Pajarito Spring} dscharga kom basalts in lower Pajasito Carryon info Whits Rock Canyon. Waler-
quatily characterishics will ba compared fof f1-22 and tha springs o evaluala whethar hese groundwalar-bearng
zonas are hydrologicaly connected.

R-32

FYot

FY01

Plannad

HNT

11-32 Is plannad fot Instalation wasl of Ancho Spring In lowar Ancho Camyon. This borehols Is designed 1o provide
basatine knformalion on the geology, hiydrotogy, and walar quatty for the poordy studied southeastern boundary of
the Laboratory. ILis Tocated within Aggregata 4 and wil provide waler-quatty and wa'sr-tavel data for infermediate
porchad zones and the regional aquifer In s area. Waler quality dala for R-32 wi be compaied to similar data
for springs In Whita Rack Canyon 10 Kantity potangal groundwales flow paths neas the Rio Grande. Y/a'er samples
from Ancha Spring contain HE and depletad U which probably oniginatad fiomi fring sites i Agyegales dor6.
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Table 5.3-2. Status of MWIP Proposed Boreholes {conltinued)

Oxiginat
Start Date

Current
Stari Dats

Frs4
Status

Funding
Source

Status of Inslafied BoreholesHationale of Proposed Borsholes

Fyga

FYot

Celayed due fo
NMED requested
accalaration of
R-15

ER

A-7 is planned for instalation in upper Los Alamos Canyon ba provida water-Quaity and water-level measurements
for the Inlermediata perched zones and tha regional aguifer in an area of Los Alamos Canyon that is In close
provimity to reteasa sites of contaminated efflusnt (TA-2 and TA-25}. R-7 Is located between existing boreholes
LADP-3 and LAGi(A)1.1in Los Alamos Canyon. Thesa existing boreholes, and H-19 kecatad west of Los Alamnos
Canyon taidge, penatalad a 5- 1o 22-h thick perched Intarmaddiate 2one. The water quality data suggest that the
perched zone Is rechargad both by Infitration from overylng aluium and by recharga sources In the mountains o
tha west. R-7 Is sited In this area of suspected recharge and will provide informalion about strabgraphic and
structural controls on infitration. Also, B-7 will panetrate the full extant of saturation attha top of the Puye
Formation and idently deeper intermediata perched 20nas benaath Los Alamos Canyon. Hydrologic and geslogic
propartas of pre-Bandafier units In -7 will ba used for ER Project assessments of mesa-top sitss at TA-21,
TA-53,and TA-73.

a-1

Yol

FYO0y

Plannad

HWT

RA-1is planned Jor insta¥ation as a mutipurposa borehola located north of Aggregate t i Rendja Canyon. R-1is
sited along the northward prajection of Purtyman’s (1995} mid-Rocena high-permeabddy zona al the top of tha
Santa Fa Group, and this borghola could significantly extend the known northém Emit of this kmportant watar-
supply faature. This borehola Is presently scheduted to be completed as a Type 3 wel, but the option is preserved
to advance the boreholes fof thess wels 1o a total depth of 4000 h and 1o includa mudtipla completions of tha wells
it nding agancies decida further characterization ol regional agurfat groundwater resources Is required. Wa'er-
tayai and water quality data from this borehola will ba used 1o test hypothases conceming passitle rechargs o ta
regional aqaifer lrom the north. B-11s part of a nocth-south baversa of ralerence wels thal Inciudes 1-14 and
R-28.

Fy9s

FY02

Funding dalay

ER

R-18 is planned for instalation abeve the confivence of Pajarito and Twomile Caryoes to provide Information
about ntzarmediate perched zong groundwater, depth 1o the tegional aquifer, and water qually of perched zonss
and the regional aquifer In the poorly-characierdzed wast-central part of the Laboratory. lLis focated downstream
from Laboralory releass sitss al TA-8, TA-9, TA-14, TA-22, TA-40, and TA-69, bulls in an area that bas not been
charactarized for eithet groundwater of contaminants. The occurrence of surfaca flow through most of the year
indicates perched aluvial groundwatar Is present in this part ct tha canyon.

RE

Yoo

FYo2

Planned

R-8 is planned for Instalation near tha confivence of Los Alamos Canmyon and DP Canych as a water-supply
protection well for Otowl 4, Whan in senvice, Otowl-4 will provida ~25% of the walar supply to Los Alamos Counly
including the Laboralory. Laboratory surveliance data indicated the presence of *H {-50 pCit) and *Sr (35 pCif)
In TW-3 focated -300 i noriheast of Olowi4. Los Alamos Canyon has a kong history of facilily releases with
conrtaminants detectad in athunvial groundwater '8, *Sr, and "¥Cs) and in an intarmediate perched zone Inthe
Guaje Pumice Bed ['H). These perched 2ones may provida rechargs to the reglonal aquiter. DP Canyon contains
1adionuchdas re'ased from tha noith side of TA-21. R-8 could ba used as a replacement well for TW-3 drifled by
cable bl in 1943,
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Table 5.3-2. Statlus of MWIP Proposed Boreholes (continued)

Borshole

Original
Start Date

Current
Start Date

Fyss
Status

Funding
Sourcs

Status of nsiaTied BoreholesRatiorale of Propssed Boreholes

R-10

FY0Q

12 (174

Planned

£n

A-10 Is planned for Instalation in upper Sandia Canyon b provkds waler-quality Informason for a potential
intermadiale parched 2ons in the Guajas Pumice Bed. The larga intermediale parched 2ond InLos Alamos Canyon
ts focated bn this horizon and contains significant 1. This perched zona appaars o be largely confined o the arga
banaath Los Alamos Caryon wesl of TA-21 (the Guaje Pumice Bad was not sakurated in bereholes 21-2523 and
LAGP-4 north of Los Alamos Canyon), taA struchurg contour maps (Broxton and Reneau 1996; Davis el al. 1996)
suggas! thal Be gradiend of the perching layer changes In &9 vicinily of R-7 and R-10, and water parched In this
zona wil move scuthward along tha axis of alarge pre-Bandelier paleo-dralnage. R-101s designed b Investigala
tha southiward extenslon ol this perched system from the Los Alamos Canyon area.

R-2

FY02

Planned

R-2 s planned Jor instalation near tha confuence of Ackd Canyon and Pueblo Canyon within Los Alamos fownsita.

Laboralory suryeillancg dala cofiectad al nearty mesa-lop borehole TW-4 indicats the presence of *Sr {6 2 pCiS,
MCL = B pCiY) in the regional aquifer (EPG 1996). ThIs remedialed arpa (former TA-45) bas documented releases
of Am, Pu, NO,, U, and other contaminants lo afuvial groundwater in Acid and Pueblo Canyons In the la'e 1940s
and early 1950's_R-2 Is sited i1 Pusblo Canyon and Is downgradient of 8.8 Rendja Canyon fault. Recharge
contaminatad lrom past releases may ba reaching Inlermediate perched zones and the regional aquifer along this
fault. Analyses of core and water samplas coftacted rom R-2 wil ba used 1o evaluate the fault as a preferential
groundwalet pathwey. R-2 could rsplace TW-4 drilled by cablfa ool in 1950.

3]

FV93

Funding delay

ER

A-3 is plannad ko Instafabon In upper Pueblo Canyon o provida waler-quakty Informa%ion for polental
Intermediata perched zones and for the regional aquifer beneath upper Pueblo Canyon downgradient of lormer
TA-45.In tha pasl, nalural surface wates flow In Pusbio Caryon was augmented by Laboralory releasss and by
effiuent from the former sewage wasle-walsr realmenl plant in upper Pueblo Canyon. Because of tha augmented
surface fiow, upper Puablo Casryon may have been a sowce of rechargs lo inlermediale perched zones and the
regional aquifar. The avaflabla data suggest hal mobila contaminants assoclated with former TA-45 (M, ¥Sr, and
HO,) ars present in a groundwater phsme Bial extends at keast 1.75 mi doan Pueblo Canyon and may extend
furthar. Addifional mapping of Inlermediate parched zones and characterzation of waler qualily Is needed to
assess ha natura of groundwaler contaminalion In upper Pueblo Canyon.

A-20

FYo2

FY03

NHT

R-20, watar-supply protacton wel for PM-2, Is planned for Instaltation tn lower Pajarito Canyon southwsst of MDA
£ and MDA QG at TA-54. MDA L has an osgankc vapor plumas(s} conisisting of 1,1,1-TCA; TCE; and CCJ, that has

migrated 10 3 depth al foast 500 A within basails undear the Bandalier Tufl. R-20 (s sited betwgan PM-2 and MDA L.

APlurdal groundwaler within ko er Pajariio Canyon containg above background activities of solvents, HE, ™H, NO,,
and U, al of »hich ars betow MCLs. Inlermediala perched zones may occus within he Bandelier Tutl, based on
diifing logs for PM-2, and within basalts.

A4

FYOi

FY03

Planned

23]

A4 B plannad for imsta%abon o provide walsr quahty and walardevel information for potenfal intermedate
perched zones and s tha regional aquifer bengath middia Pusblo Canyon. R-4 will provide Informalon aboul the
downgradient extent of groundwater contamination from former TA-45. This borehola is focated betwesn TW-1A
and TW-2A, both of which wers compleled in intermediate perched 2onss containiig conlaminant levels thal are
above background lavels. -4 will place constraints on tha taleral extent of the perched tona{s) and identty
deeper perched rones within tha Puya Formation and basalts in middia Puetlo Canyon near the northern
Laboratory boundary. R-4 wil a'so characlariza groundwa'er walst quality upgradant ol the county's Bayo
Sewags Traatment Plant

a b




Table 5.3-2. Stalus ol MWIP Proposed Boreholes (continued)

Origkal | Curent Frsd Funding ]
Borehole | Start Date | StariDute Status Source Status of Installed BoreholeaRationate of Proposed Boreholes
R-14 FYQ2 FY03 Planned HWF A-14is planned for instalaton as a water-supply protection well for PAM-5. Pravious investigations and surveilance

data show that surface water and aluvial groundwaler in Mortandad Canyon contain 3, Pu, and NO, teleased
from tha Laboratory's hiquid radioactve wiste treatment plant at TA-59. Elevatad actiites of *H occurs In core
samgles cofected 100-200 h telow the canyon foor (Stoker 6l 21, 1991). SampEng of TW -8 confymed the
prasance of °H (B9 pCiY}, ®Sr (2.1 pCiS), 12 25Pu (0183 pOlY), 2'Am (0.034 pCLY}, and NO, (as N, 5.1 mg V) inthe
regional aquifer beneath Modandad Canyon (EPG 1936). R-14 will pravide Information about the radius of
influence of pumping lrom PM-5, ard #s locaton wilt bs optimized to detect the migration of contaminants from
Mctandad Canyon towards tha watar supply wel. R-3 4 Is pard of a southeasterly fraversa of relarence wels that
inchudes R-6 and A-16 and a north-south raverss that Includes R-1 and R-28.

R-13 Y0l Vo4 Planned ER A-131s planned for instataton lo provida wa'srqualty and waler-lovel data for potengal intermadiala perched
zonas and for the reFonal aquiter within Aggregate 7. Laboraloiy surveTlance data cofectad in Mortandad Canyon
show elevatad concentrations of activites ol NO,. H, 81, 1¥'Cs, 1Py, 1V Am, and U In ephemeral surace
walar and In alunial groundwaler. Vertical migraticn of *H beneath the canyon floor has bean documented by
Stokar el 2. (1991).

A1 FY03 FYOo4 Manned WT R-11, planned for Instalabon as a wa'sr-supply protaction well for PM-3, Is localad I middle Sandia Canyon east
oftha TA-72 fring range. PM-3 Is downgradient from source terms with a long history of refeases al TA-53 and
TA-21. B-11Is localed between PM-3 and the polental reisase sites. B-11 wil also provide information about
groundwater gradients near PM-3, which has water levals that are anomalously high compared 10 elevations
expacted from regional watst lavel maps. |

R-17 Fyo2 FY04 Pianned ER R-17 Is planned for instalation in Twomda Canyon, a major tibutary to Pajarnito Canyon, to provide inlermation
about lntermediate perched zones, depth to the regional aftar, and wa'sr qua'ity of intermediate parchad zones
and the regional aquifer in tha poorly-characterizad northraest pant of the Laboratory. i is tocated dovnstream lrom
Laboralory celease s12s al TA-3, TA-6, TA-58, TA-53, TA-62, a1 TA-69, butis in an area that has nol been
characterized for either groundwater of contaminants. R-17 wil a'so provida upgradiant watarqually nformaton
for Aggregala 7.

R-6 FYO03 FYQ4 Plarwied T R-6, planned lfor instaNation in upper Los Alamos Canyon, is desigred B provida baseline information about the
geology, hydrology, and water qually for the westem boundary of tha Laboralory. This borehola will determine
background waler quality bor infenmedia’e perched 2ones and the regronal aquitar upgradienl of Aggregate 1.1
alsa will provide Information about the depth to tha regional aquifer for tha westem part of tha Laboratory, ard
contribata to the construction ol accurate groundwatar maps for placing monitorng wels in this pariof tha
Laboralory. R-6is part of a southeastedy traverse of reterence wells thalinciudas R-14 and R-16 and a porth-
south travarse thatindudes R-25.

R-23 Fyo2 FYO05 Pianred ER R-23, kcated near the southeastern Laboralory boundary, is plannad Jor instafiaton 1o provida water-quality and
walarlevel data for polential Intermediata perched rones and for tha regonal aquifer downgradient of actve firing
sites in PoYriio Canyon. R-231s sited within a hydrological sirk, a broad area ol infitration on the canyon fioof that
typicaly marks tha eastemmas! occurrence of surface wa'sr fiow In this canyon. R-23 will évaluale the
hydeological sink as a possibla recharga rora for perched groundaater and for the regional aquifer.
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Table 5.3-2. Status of MWIP Proposed Boreholes {conlinued)

Borshole

Original

Start Dats

Current

Fys8

Staci Date Sislus

Funding
Source

Status ol Instalied BoreholesTationale of Froposed Boreholes

/23

FYo3

FYO0s

Planned

NWY

R-23 Is plannad fot instatalion in lower Water Canyon. 11 will provids information about the depih to the regional
aquifer In a poorly-tharacterized area, and the waterlevel data will be used to oplimize the placement of
downgradienl monitoring wells along the eastemn Laboratory boundary. Water quality data from perched and
regional groundwalers In R-29 il ba compared to simAar data for springs In White Fock Carryon fe identfy
potental groundwaler flow paths near the Rio Grande.

RB-16

DB A=LIOd0Y BAURIS [RNUUY JBIEMDUNQIS

FY03

FY05S

Planned

NWF

R-16, planned for lnstallation in White Rock, will provide basefine information on tha geclogy, hydrology, and water
quality for a large uncharactedzed area between the eastern boundary of tha Laboratory and the Rio Grande.
Humerous sprngs in Whita Rock Canyon probably represent discharge polnts for Intermediata perched zones and
the regional aquifer based on significant differences in major lon chemistyy and slabis isotopes. R-16 wilt
delermina background water quality for ntermediate perched zones and the regional aquifer belween the
tLaboratory and the Rio Grande, provida Tnformation sbout The depth ko e regional aguifer for tha eastem part the
Laboralory, and clafy the relaBonship batween springs in Whits flock Canyon and varlous groundwatsr zones.
R-16Is part of a southeasterly kraverse of reference wels thal inchudas R-6 and R-14.

A2

Fyo2

FY05

Pianned

ER

R-21 s planned for Installation Jo gvatuata and monitor hydrologic and geochemical condiions in tha regional
aquifer beraath MDA L. The ER Froject has defected dense non-aqueous phasa vapors bensath MDAL; thess

orgaric vapors have migraled through fractures in 1ha Bandeler Tudf and the undarhying basalts W a deph ¢l 500
n

06

R-26

Fyo2

FYO05

Planned

R-26 Is plannad lof instaliation nsar the Yace of the Pajarita faull system near the southwest comer of the
Laboratory. This borehole will provido waler-quakly and waterfevel data for perched systems and tha regional
aquifer on the downtrown block of the Pajarilo fault system. Numerous sphngs, including the larga Water Canyon
QGallery, issus from the Bandeliar Tu in Walst Canyon. Tha focason and occunanc e of perched water and walter
tavel dala fof the regional aquifer, whan compared with simiar data from R-24 and 11-25 on the cowntuown and
upihrown blocks, respectiely, will ba used fo evaluale the infuence of the Palarito faut system on #he regional
plezometrie surface and provide informabon aboult its rofe as a recharga zone. Water quality data from
Infanmediala perchad zone and regional groundwalat in R-26 will dafing backgrourdd conditions in a lasge wel
canyon upgragient from the Labcratory, and In particular for Agyregate 5. These background geochemical data
wHl be used 1o defina potental Impacts on groundwater from Laboratory facikfies and to provide input data for
geochamical and hydrofogical modefing of different groundwa'er systemns.

R-24

(17 vy o)

Fyo2

FY05

Pilanned

HWT

R-24 Is planned for Installation r.aar the lrace of the PajarRo faufl syslem wes! of Agyegale 5. This borehota wil
provida waler-quality and water-level dala for infarmediale perched zonss and tha regonal aquifer on the ’
uplhrown block of & major spray of tha Pajasito faull system. The focation and occurience ol perched water and
wa'et lavel da'a for (ha reglonal aquifer, vhen compared with similar data rom R-25 and R-26 on tha downBvown
block, wilt ba used fo evakuate the knfluence of the Pajarito faui1 syslem on the regional plezemetric surface and
provida Information about its rofa as a recharge Tone. A-24 wil ba used o eslablish boundary condtons on the
westem side of tha Laboratory for numarical models of groundwaler ow. Walar quatly data from intermedials
perched zona and regional groundwatet in A-24 wil define background conditions vpgradient from the Laboratory,
and In parbcutar for Aggregata 5. These background gaochemical data wis ba used to define polental impacts on
groundiwatat from Laboratory fackSes and lo provids irput da'a for geochemical ard ydrological madaling of
aiforent groundwatar systems.
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Table 5.3-2. Status of MWIP Proposed Boreholes (continued}
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L6

Ge/eeeo

Original | Curent FYss Funding .
Borshole | Stat Date | Suar Date Status Source Status ol inatafied BorshleaRationake of Proposed Boreholes
R-30 Vo2 - |Fvos | Planned ER

R-30 is planned to deepen borehole 43-2-700-1 In Aggregata 3 liom the current depth of 700 R lo approximataly
1600 AL This borehole will determine water quality in Intermediale perched zones and inthe ragbnal aquifer
benaath MDA AB, which was used for mdergromd Ir,«drm!ear expanments.
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9 ]R-27 Drit and Complete Wek : I ]
10 |R-19Drill and Complete WeB ! 1
|5 O and Complete Wea ; !
© " 12 |R28Ddand Complete Wel ! |
» 13 |R-22 Drll and Complets Wel : :
14 |R-32Dsit and Complete Wel | ! ;
15 |R-7Drif and Completz Wek ; : i
16 |R-1Dril and Comrplele Wel i '
Task Summary PR  Roled Up Progress  ITMMINSINSNINS
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§ Figure 5.3-1. MWIP well completion schedule.
o0 20 o0




€6

FEAS=IOTRE SNIBIS [RNULY JBIBMDUNOID

- 2000 2001
ID_{Task Name Avg[Sep|Oct [Nov]Dec[Jan [Feb]MarJApr May Jun] st [Aug]sep OaNav]DeclJan [Feb]Mar]Ape [May dun] 3ut [Avgisep oa|Nov
| R-9 Phase { (Dol Borehole) ’ . - : :
2 |R-3 Phase 2 (Complele Wel) .
3 |R-12 Phase 1 (Dl Borehole) | !
T4 Rfl_z Phase 2 (Complele Wel) : I:j ;
8 |R-25Dat and Complets Wel l :
: ' :
6 [R-35Ph3se | (Drill Boreho'le) : !
7. |R-15Phase 2 (DriVCorglele) ! i
b T 3 , ! ;
8 |R-31 Ol and Complete Well ————7-':] _ ;
o |27 Drit 20 Complete Vel : f 3
10 | R-19 Dril and Complete YWell t .
43 ]R-5 Drill and Complete Well t L::]
12 |R28 Drlt 3nd Complete Wel _ :
13 R—2D;E!->r"dﬁ - rew ; " !
-2 and Complete Well d H :
- reite’ ; ; g
14 |R-32 Dril and Complete Vel § 1
A5 R-7 Dt and CompFe!e el i i ::j
16 |R-1 Dl and Complele Wel f ]
Task Summary PN Roled Up Progress UMSEENMEENESN
Project. 93GWASR_wels
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Figure 5.3-1. MWIP well completion schedule. {continued)
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o 2002 _ . L 2003 . :
Task Name Oct [Nov]Dec)] Jan [Feb] Mar]Apc [May] Jun] M [Aug]Sep] Ot [Nov]Dec] JanFeb]Marfaps [May Jun] Jut JAug]sep
R-18 Drit and Complele Wek ] e B ] i - R - :

v

I

R-8 Dril and Complele Well

H

R-10 D¢t and C_ompleﬁ Wet

R-20: and Complete Vel
- |R-3 Drit and Complele Wel
R-20 Drit and Comp_.lele Wel -

R4 Ori and Complete Vel
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U

VS

R-14 Dxill and Complete Well

R-l3_ D@l and Complete Wel

[

R-11 Drill 3nd Complele Wel

R-17 Drifl and Comgplete Vel
R-6 D¢ and Complets Wel

R-23 Drif§ and Complele Wel

R-29 Drilt and Comnplete Vel

R-16 Drift and Complele Well

R-21 Drift and Complete Well

o v eE T e A e AT Seran oy ek bl

R-26 Diill and Complete Wen

R-24 Oxil and Complete Vyel

R-33 Dl and Complele Wel

Task R Summary PHREREERY  Rofed Up Progress I
Projecl. 93GWASR_welis

Dafe: 3-23-99 Progress Roted UpTask NN

Miestone ¢ Rofled Up Miestone

Paje2

Figure 5.3-1. MWIP well completion schedule. (continued)




2004 2005

Task Name Aug|Sep] Oct [Noy[Dec[J2n[Feb]Mar] ApriMay] Jun] 2t Jaug]sep Oct[Nov[Dec]Jan[Fed[MarfApt IMay] unf Jut [Aug]Sep
R-18 Drill and Comglete Wel ' B

R-8 Drill and Complete Yyel

R-10 Orid and Complete ‘_Nel

R-2 D and Complete el

R-3 Drilt and Complete Wel

R-20 Dl and Cornplete Wcl

| R4 Bt and Complete Vel
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R-14 Ordll and Complete Well

R-13 Drifi and Complete Well

R-1% Dr¥ and Complete Vel

R-17 el and Complete Wed

_ |R-6 Dril and Complete Wel

R-23 Ol and Corplate Wed

R-29 Drit and Complele Yiel

R-15 Drit and Complale Wel

R-21 Dri¥ and Complele Web

R-26 Dr® and Complete Wel

R-24 Dl and Comptlate Well

R-30 De@l and Complete Well

Task T oiyue ] Summary QRN Rolled Up Progress R
Project. S8GWASR_wels .
Date: 32399 70gress roredupTash [N

Miestone Rofled Up Mlestore O

Page

Figure 5.3-1. MWiP well completion schedule. {continued)
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70 ANNUAL MEETING MINUTES AND ACTION ITEMS

This section is provided as a placeholder for the meeting'minutes and action items resulting from tha
. annual stakeholder meeting scheduled in March of each year, These items will be distributed during the
week following the annual meeting.
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MEETING NOTES

from the
Los Alamos National Laboratory's

U e S E3RLIG « Pt

22 ANNUAL GROUNDWATER MEETING

MEETING PURPOSE, ATTENDEES, AND AGENDA

The Los Alamos National Laboratory Groundwater Integration Team (LANL GIT) met with the
New Mexico Environment Dcpartmcnt (NMED), the Department of Energy (DOE), the External
Evaluation Group (EEG) peer reviewers, and stakeholders on March 29-31, 1999 to host the 2™
Annual Groundwater Mceting. The meeting was held in the Convocation Hall at Ghost Ranch,
Abiquiu, New Mexico. Charlie Nylander (GIT Chair) facilitated the meeting,

The following groups and stakeholders were represented (see List of Attendees for specific
information):

NMED-Hazardous and Radioactive Materials Bureau
NMED-Groundwater Quality Bureau
NMED-DOE Oversight Bureau
DOE-Environment, Safety, and Health
DOE-Environmental Management
DQE-Defense Programs

Santa Clara Pueblo

San Nldefonso Pueblo

Northern New Mexico-Citizen's Advisory Board
Los Alamos County

External Evaluation Group (EEG)
LANL-Groundwater Integration Team (GIT)

The purpose of the Annual Meeting was to provide NMED, DOE, and stakcholders with
information on LANL's groundwater protection efforts for the past fiscal year and present
planned activities for the upcoming fiscal year. The meeting agenda was as follows:

Monday, March 29, 1999

Introduction

Modeling

Information Management

Regional Site-Wide Conceptual Model
Presentation by GIT members on Aggrcgath 1-8
NMED Presentations




Tuesday, March 30, 1999

Special Meeting between EEG. NMED, Pueblos, and CAB
All Parties Discussion

Special Presentations

Wednesdav, March 31, 1999
EEG/GIT Discussion of Action Plan
EEG Works on FY 98 Semi-Annual Report

SUMMARY OF PRESENTATIONS AND DISCUSSIONS

Introduction

Charlie Nylander (LANL) welcomed all participants to the second Annual Mecting. The Annual
Meeting has been expanded to include the Externial Evaluation Group (EEG). Accord pueblos,
and Citizen Advisory Board (CAB). This meeting is intended to provide a forum for keeping
stakeholders informed about the progress and direction of the groundwater characterization
program and to understand concerns and input from our stakeholders.

Charlie Nylander (LANL) provided an overview of the Annual Meeting agenda and described
the Annual Meeting Objectives, The “Communication” section of the Hydrogeologic Workplan
was quoted with respect to the purpose and scope of the Quarterly Meetings and the Annual
Meeting. The goals of hydrogeologic Workplan were listed and described. To define what is
meant by “adequate characterization” Figure 1.3 from the Hydrogeologic Workplan, the decision
flow chart, was shown and described. Bob Charles (EEG) asked which group is responsible for
the remedial action shown on the decision. flow chart, Charlie Nylander (LANL) responded that
the responsible group would depend on the souree of the problem = legacy waste or operational,
There is flexibility in addressing the problems.

Charlie Nylander (LANL) showed a table summarizing the data needed from the regional

. boreholes, data that has been collected from the 3 completed borcholes, and whether the data will
- be used in modeling. The data needs, with the exception of hydrologic propertics, have been
satisfied in R-9, R-12, and R-235. All of the data needed are important to modeling. Joe Vozella
(DOE/LAAO) asked if the regional boreholes would be completed in intermediate zones to
determine the yield. Charlie Nylander (LANL) responded that the yield would be estimated for
the-intermediate zones in the regional boreholes.

Charlie Nylander (LANL) pointed out that the Hydrogeologic Workplan describes a regional
characterization program. It includes 32 wells and cach one provides information, but all
necessary. to.understand the whole system. The schedule is based on an assumption of
completing four wells per:year, This schedule is constrained by endangered species in some
cases. However, R 25 was started in late July and is not vet completed. To meet the schedule
needs of four wells per year, there must be 24-hour drilling or more drill rigs.




Charlie Nylander (LANL) said that to make this program successful, partnership with
stakeholders is critical, Gil Suazo (LANL) asked if this work quantify how much water is
available, Charliec Nylander (LANL) responded that it will give some idea, but would have to
drill much deeper wells to completely quantify the potential water supply. The wells will be
useful in determining recharge. Steve McLin (LANL) responded that these wells would add to
the knowledge, especially those along the western edge.,

Charlie Nylander (LANL) described the Groundwater Integration Team (GIT) management
activities in FY98. There were Quarterly Meetings, a number of accomplishments, an accounting
of the budget for FY98, and planned activities for FY99,

Gil Suazo (LANL) asked what a water balance study is, Dave Broxton (LANL) responded that o
water balance study is an accounting of water flowing in and flowing out of a hydrologic system.
It will be used to target regional wells where infiltration is occurring. Also needed for modeling,
Kim Hill (N\MED) asked where in the schedule is R-27, Charlie Nylander responded that R-27 is
scheduled for completion beginning of 2000,

Modeling

Bruce Robinson (LANL) described the goals of the modeling effort. The modeling activitics are
expected 10 evolve over the course of five years from model development to model use
(predictions). By 2003, it is expected that the modeling will provide adequate prediction of
plume direction, travel time, and dispersion. Modeling will extend from scurce to potential
receptor and will be done on three different but interconnected scales: MDA-scale, canyon-scale,
and regional-scale. The modeling approach is to complete detailed studies at some MDA- and
canyon-scale sites that can be extrapolated, if possible, to other MDASs and canyons to cut down
on the duplicative effort, The canyon-scale models will be used as source terms for the regional-
scale model, The regional aquifer flow model has been completed. The next step is to merge it
with MDA and canyons, including contaminant transport predictions,

Bob Powell (EEG) asked if the approach to extrapolate to other MDAs and canyons is driven by
budget constraints or because you think you will have enough data. Bruce Robinson (LANL)
stated that the approach is based on the judgement that the data will be adequate to do that.
Although there are budget constraints, whatever modeling necessary will be done. Bill Holman
(DOE/OAK) asked if data for canyon-scale models are available and will future wells be in right
sequence to provided necessary data, Bruce Robinson (LANL) responded that there is not
enough data now, but the well drilling program will provide necessary data,

Betty Anderson (EEG) asked what is considered to be the risk in the regional aquifer. Bruce
Robinson (LANL) responded that risk is based. on drinking water in the regional aquifer, Betty
Anderson (EEG) asked if there is modeling of the drinking water distribution system. Steve
McLin (LANL) responded that it is an extensive distribution system and lots of blending of
water, but there is no existing modeling of it.
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Bruce Robinson (LANL) described the long-term plan for the modeling effort, including which
wells will be most important for specific modeling scales and the evolution of the effort from
model development to prediction to remediation over the duration of the project. Charlie
Nylander (LANL) pointed out that the wells that are not bolded may not be as important for one
particular modeling scale, but are important to another modeling scale. Bruce Robinson (LANL)
further explained that there are multiple reasons to drill wells and information about the regional
aquifer is just one. Mike Taylor (NMED) asked if the modeling will this be used for remediation.
Bruce Robinson (LANL) responded that as we proceed, we will use the model less for prediction
and more for piume tracking and remediation. Within a couple of vears will have adequate
prediction of flow direction, but uncertainty will remain in travel time and dispersion. Joe
Vozella (DOE/LAAQ) asked if there has besn any thought to rearranging the well schedule to
contribute to modeling. Bruce Robinson (LANL) responded that shuffling of the well schedule
would have to take all of the data uses into account,

Bruce Robinson (LANL) provided a technical update on the three scales of modeling from
Jargest (regional) to smaliest (MDA). The status of the regional scale model was described first.
Bruce Robinson (LANL) presented a regional water table map to show where the potentiometric
surface is supported by well data; the regional modeling objectives: the modeling approach: a list
of the significant transport questions; the regional aquifer model FY 98 accomplishments;
boundary conditions used in the modeling; the wells in the Espanola Basin used for regional
modeling: comparison of predicted to observed water levels in 770 wells to illustrate mode!
calibration; and the planned FY99 regional aquifer modeling work.

Bruce Robinson (LANL) then presented the Los Alamos Canyon modeling approach. The
presentation-included the canyons modeling current status and canyons model future work.
David Schafer (EEG) asked if the saturated and unsaturated zones are included in the modeling.
Bruce Robinson (LANL) responded that both are included, although in the canyons the
conditions are mostly unsaturated with zones of saturation. Bob Powell (EEG) asked if data on
water content, permeability, ete. are coming in from the wells, Bruce Robinson (LANL)
responded that some are available — water content, chernical data, air permeability; but we do not

have permeability or porosity yet.

Steve Rac (LANL) asked what would be done internally and externally to get consensus on input
parameters so that stakeholders can feel comfortable with model results. Bruce Robinson
(LANL) responded that initial models have low confidence, with more data and refinements the
confidence goes up, Peer review is important, Internally the GIT is impontant, Predictions in
advance of data collection can build confidence in model. Karen Agogino (DOE/AL) asked if
there would be a report that specifies the input parameters, Bruce Robinson (LANL) answered
the parameters will be in annual reports, Michael Dale (NMED/OB) asked how important are the
perched zones for characterization through time. Bruce Robinson (LANL) responded that it is
very difficult to model and understand the perched zones, but the are important in understanding
flow from surface to regional aquifer. They scem to be pathways 1o regional aquifer, Michae!
Dale (NMED/OB) asked when a decision to include perched zones in the modeling would be
made. Bruce Robinson (LANL) said the program is already addressing those by the method of
drilling and data collection. Bob Powell (EEG) said it seems likely that on a complex site won't
be able to model every last square foot. Need to come to agreement on what is enough. Bruce




Robinson (LANL) agreed but said that every site-is complex. If it isn't complex there aren’t any
wells, However the point is well taken that those types of agreements-are necessary.

Modeling at the MDA scale is planned for TA-49' (MDA AB), TA-54 (Area L vapor plume), and
TA-21 (MDA T adsorption bed). Bruce Robinson (LANL) briefly described other modeling
activities: participation in the GIT, provide input to data management and characterization
activities, and assist in developing probabilistic risk assessment modeling.

Information Management

Ken Mullen (LANL) said that a project leader, Sue Kinkead, has been hired for information
management. The existing state for information management is that data is scattered in hard copy
files, floppy disks, independent databases, in the Facility for Information Management., Analysis
and Display (FIMAD) and the Environmental Restoration Data Base (ERDB), or in ESH-18
water monitoring data, We need a database to support modeling, make data available, organize
data, facilitate manipulation, minimize duplication, and preserve data for further justifications
and questions (which data type do we save: raw, sclected, interpreted, or modeled?). The ER.
databases are tabular and include chemical analyses but no data regarding well construction, field
measurements, or physical properties, The ER databases feed into the Geographic Information
System (GIS) so the data can be viewed spatially. The ESH- 18 databases include chemical
analyses and water level data.

A user needs assessment was conducted, It recommended an alternative to the existing state, The
GIT processes were mapped out and the data flow was diagrammed. The recommendations of
the user needs assessment are being implemented. Recent activities include formation of the GIT
Information Management Subcommittee, hiring the project team leader, preparation of an initial
data management plan, initiation of database redesign, and gathering existing data sets,

The data management plan includes roles and responsibilities, QA/QC, audit responsibilities,
data types, data sources, data upload and records filing procedures. Implementation tasks are to
instal] database repository, integrate databases,.and define requirements for data analysis and
reporting applications. Application development includes developing data access applications,
user manuals, and software documentation; installing applications; and instructing users on
application use.

The groundwater database must integrate with: ERDB tabular, FIMAD GIS, EES Modeling,
ESH-18 tabular and GIS, and have a web interface with graphical and data browser capabilities,
The data tables for the groundwater database include: groundwater occurrence, geophysical logs,
mineralogic data, porewater anions, petrographic data, geological logs, sample info, boreholes,
water level data, chemical analyses, location info, hydraulic properties, well screen, well
construction, annular material, and drilling chronology.

Bob Powell (EEG) asked if the data tables will include location data (X, y, 2) for multiple
completions. Ken Mullen (LANL) said they are not in there now, but clearly they need to be
there. John Young (NMED) asked if there will be a data table indicating whether wells have
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been developed, Ken Mullen (LANL) responded that there is not one now, would it just be yes or
no? Need to think about that, Could have indication of RCRA - compliant well construction,
Charlie Nylander (LANL) suggested the data table could have yes/no and the development

method.

-Ken Mullen (LANL).presented the ER groundwater data — tvpes of data and cost to verify,
validate, and load. The estimated cost to perform the tasks and which tasks are unfunded was
also presented. Bob Charles (EEG) asked if someone asked for something today what would
happen. Ken Mullen (LANL) responded that it depends on what data they wanted. Water level is

- available on the' Web, Request for other types of data would have to be sent some other way to

track down the data just like any one of us would have to do. It is not a good system, and that is

why we are trying to fix it.

Regional Site-Wide Conceptual Model

Bruce Gallaher (LANL) said the site-wide conceptual model provides a thumbnail sketch of the
big picture,.a satellite view. It gives you a roadmap for generating site specific investigation
plans. The conceptual model will never be completed. It changes with new data collection, In
1996, a conceptual model was developed based on lots of picces of data. It consisted of canyon
systems: wet and dry and the mesa system. The west side was not separated out, It 2ssumed,
based on the tritium data in the intermediate and regional water systems that the wet canyons
were more dynamic than dry canyons, There were still big questions - Do the intermediate
perched zones exist beneath mesas? Are intermediate perched zones laterally extensive near the
Jemez Mountains? Where is recharge coming from?

The mesa systems are an entirely different animal. Two-thirds of the Lab is dry. The western
one-third of the Lab-is different, it is underlain by rocks that are more densely welded and there
is more water, There have been detailed studies of the mesa system at TA-54 (Arcas G and L):
TA-21 (extensive drilling): and TA-67 (at the formerly proposed Mixed Waste Disposal site).
These studies.have consistently found that there is low moisture content and Jow flux rates in the
dry mesas, The key issue is-adding water to mesa sites. Coring at the Meson Facility beneath the
surface impoundments has found flux rates of 300 mmv/yr. Air exchange as a drying mechanism
is very prominent on the east side of the Lab,

The regulatory requirements can be condensed into the site = wide “Big 4" requirements: depth
to water(s), direction of flow, rate of flow, and recharge/discharge relationships. In all of our
investigations we have to keep our eye on the goal: where is the water and where is it going, A
map-showing carbon dating does not give a clear indication of the sources of recharge. Further, it
was unknown whether there is sufficient water coming from the Jemez Mountains to be the
primary source of recharge for the regional aquifer in this location, Based on the age dating
information-and the unknown water quantity, the 1996 conceptual model stated that sources of
recharge are unclear and speculated that water could be coming from the north in the Miocenc
trough or from the east. The following discussion focuses on a scoping assessment of recharge
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The first step was to estimate the extent of shallow alluvial groundwater at LANL. A map of
shallow alluvial water developed by NMED was used as 2 base to estimate where alluvial
groundwater is. The alluvial water occurrences were categorized as supported by natural sources
and supported by effluent sources. This division was fairly clear for all of the scgments with the
exception of TA-16, which could be evenly split between natural and effluent sources, An
observation at this point is that on a square footage basis, < 1% of the Lab has shallow alluvial
water, This does not take into account the dry canyons that may be seasonally or occusionally
wet,

The volume of alluvial groundwater was estimated by multiplying the length of the segments
identified with shallow alluvial groundwater by the width and depth of the saturation and
estimates of porosity. The resulting volumes of alluvial groundwater to the annual stream llow
loss (the difference between upstream and downstream gages). There is close similarity between
volume of alluvial water and annual stream flow loss. this suggests that there is an annual
turnover in alluvial water. This provides an upper band estimate on stream bottom recharge.

Michael Dale (NMED) asked how would you address lower Los Alamos Canyon with permeable
units and lateral flow, Bruce Gallaher (LANL) said this is a scoping calculation, and does not
consider specific canyon circumstances. Further, it only includes the Lab property, not Jower Los
Alamos.

Bruce Gallaher (LANL) presented the potential recharge vs pumpage by comparing annual on-
site stream flow losses and effluent discharges to the volume of water pumped from the Pajarito
well ficld. Natural stream flow is about 10 percent of pumping. Add in effluents and gets up to
20-30% of the volume pumped on an annual basis,

Another indication of the amount of water available for recharge is the discharge from springs, A
comparison of the discharge from springs to the amount of water pumped from the Pajarito well
field shows that west side springs represent 30-40% of the water that is pumped. Spring
discharge may be a possible upper bound on how much water is passing through the system, This
is not a suggestion that all of the spring flow is recharged, but as a reflection of how much water
is available within the mountain block. This comparison suggests that there is sufficient water
from Jemez Mountains to account for all purnping in Pajarito well ficld,

With respect to the pathways for contaminant migration, an eust-west cross-section in upper Los
Alamos Canyon showed the complexities in the downward vertical movement of water, No
drilling program that will find all the complexities of subsurface flow, so there is 4 need to focus
on larger water bodies, What is known about movement through the vadose zone was
summarized as follows:

Wet systems

< 40 years based on detection of tritium

10 ~ 100 years based on numerical modeling (Mortandad Canyon)
Downward but with “stairstep”

Multiplc perched systems

HEIG

(il s B

N OB 1
“eeif

A




Dry systems
e Maybe > 1000 years

Bruce Gallaher (LANL) pointed out that there has been decades of testing at the groundwater
sampling stations (wells and springs) and more recently, low level tritium analysis. New wells
have confirmed the above background tritium. The only places where exceedances of MCLs
have been confirmed by multiple sampling are at TW-1 with sewage and at R-25 with HE. Both
are areas with relatively low amount of water flowing through, At TW-1 there is clearly impact
of surfuce water with nitrates on regional aquifer. Steve McLin (LANL) pointed out that
directing the wastewater treatment plant discharge into the canyon was done by the county even
though the lab recommended against it. Michael Dale (NMED) asked it the nitrate breakthrough
could be from the old Central Plant. Bruce Gallaher (LANL) said that necds to be explored
further, The tritium in the water suggests Lab influence.

Michae! Dale (NMED) asked if the HE in R-25 was transported to deep water by effluent water
- was it 2 natural or artificial source - are they diluted. Bruce Gallaher (LANL) said along the
mountain front, it is a different regime. Water coming in from many depths. The concentration
suggests not much dilution, Pat Longmire (LANL) the stable isotopes suggest natural and
cffluent water, tritium data also supports this because there is meteoric water, The HE
concentration shows dispersion, degradation, but no retardation.

Steve Rae (LANL) the amount of water discharged at TA-16 has gone down drumatically. What
is effect of eliminating outfalls?

On the other end of the spectrum, Mortandad Canyon has received effluent containing tritium for
30 years and a tritium plume would be expected to exist there. However, the tritium in shallow
water in Mortandad Canyon is above background which is evidence of recharge, but there is no
plume that exceeds standards. The critical difference between Los Alamos and Mortandad
canyons is that Los Alamos is 2 wet system and Mortandad is a dry system with effluents
superimposed on it. Bruce Gallaher (LANL) said lets focus on Los Alamos Canyon - lots of
effluent discharge. Surprised that the tritium concentration is not higher, it may be because of the
annual turnover, The effluent in wet canyon is diluted. In drier canyons there is iittle natural
water to dilute, e.g. Mortandad there is almost no water left. Bill Holman (DOE/QAK) asked
what the tritium levels in springs are, Bruce Gallaher (LANL) responded that the tritium levels
are “dead” in the springs, which argues for older regional aquifer water. But position of those
two springs is unusual, Pat Longmire (LANL) said that Pajarito Spring is in the Puye,
stratigraphically at top of regional aquifer. Background study shows regional aquifer is dead with
respect to tritium.

Key refinements to conceptual model are:

Confirm high water table on west side/mountain front recharge

e Confirmation of regional aquifer connection with surface (HE, tritium, sewage effluents)
Regional aquifer recharge (most from oft-site, mountain front significant, natural streamflow
minor)

e Perched systems on west side (beneath mesa, shallow and deep systems?)




Some major uncertainties and next steps:

e TA-16 extent of perched system
s s there a perched system in central portion of lab feeding Ancho and Pajarito springs?
¢ Hydraulic gradients: R-25 has steep downward hydraulic gradient

David Schafer (EEG) asked if the water levels in R-9 and R-12 have been incorporated in
regional model. David Rogers (LANL) indicated that they have been,

Bruce Gallaher (LANL) said that most of Lab has no water to move contaminants, Fluxes an
order of | mm/yr. Wet canyon bottoms provide recharge, but are only <1% of Lab, They arc
seasonally dynamic and provide vearly fresh water. Big unknown is significant subsurface flow
on west side, there maybe more water coming in from the west side. Perched systems on east
side of [ab seem to be coincident with channels, but drilling wells in unknown arcas to test this,
Jim Horner (NMED)verificd that the location of R-25 was selected to help understand the
recharge.

Michael Dale (NMED) asked for a discussion of the Watershed Plan and how new gages will
help with the water balance, Bruce Gallaher (LANL) explained that the existing gages are mostly
upstream and downstreum of lab boundary, Under the Watershed Plan, new gages will be
installed at every major confluence, Data from these gages will help with inflow, although all
surface water does not infiltrate and become recharge, Bill Holman (DOE/OAK) asked if the
gaging stations extend across the fault. Charlie Nylander (LANL) responded that three sets of
gages are planned as pairs for the upstream and downstream sides of the fault, Bruce Gallaher
(LANL) said we looked at 1960 seepage data on four canyons with significant stream flow
across fault: Frijoles Creek - flow increased, other 3 had no measurable ¢hange. Role of the fault
may hold up water in perched zone rather than as a mujor barrier. Based on stream flow data, no
indication that the faults have major influence,

Apgrepate 1

Pat Longmire (LANL) presented the objectives of the presentation. He described the drilling and
sampling of R-9. It appears that the perched zones in the Cerros Del Rio basalt is isolated from
regional aquifer based on stable isotopes. The conceptual mode!} eross section of upper Los
Alamos Canyvon shows the complexity of flow paths in the vadose zone. The Puye Formation
had was significantly altered from glass to clay probably because of water flowing through it
Makes great natural barrier for radionuclides. Bill Holman (DOE/QAK) asked if the alteration is
in the saturated or unsaturated zone. Pat Longmire (LANL) responded that the alteration was in
the saturated zone, although water has obviously moved through the unsaturated zone.

Chemical and radionuclide analyses have been done on core samples collected from R-9, R-12
and R-25. Focused on the important aspects of geochemistry not everything everywhere, Typical
background concentrations of selected solutes at LANL: nitrate low, oxalate less than detection,
uranium low (<1ppb). tritium varies on source of recharge water and position along flow path, At
R-9, the groundwater chemistry has chloride and nitrate clevated above background. Oxalate
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elevated in 3 zones. Oxalate occurs naturally in root zone, but not in groundwater, Uranium is
high in lower perched zone. Tritium concentration suggests the water is less than 50 years old, .
most likely fallout and discharges. Strontium, cesium, americium, and plutonium are at or below

detection, There is an abundance of reactive phases within core samples in borehole R-9, These

are important in retardation because they are geochemically reactive, Dominated by smectite in

all 5 depth samples ( 293-. 507-, 616-, 621-, 689-ft). The Kd is necessary to model transport of

contaminants. An example of the Kd is a glass particle coated by clay. The Kd is the amount of

uranium sorbed onto clay over the amount of uranium in the fluid surrounding the particle. The

retardation factor can be caleulated from the Kd with the following cquation:

Retardation factor = 1 + {(bulk density) (Kd)/ porosity

In R-9, the Kd for uranium = 2,31 L/kg. This is consistent with the concentration of uranium in
+6 oxidation state, Bob Charles (EEG) asked how was the oxidation state bracketed. Pat
Longmire (LANL) responded that the oxidation state was assumed based on evidence of
oxidizing conditions in the groundwater, primarily iron in the 3™ oxidation state. Pat Longmire
(L.ANL) continued that the Kd concept is simplistic, so now he is using models that simulate
surface complexation, In this process, the sorbing surface and the uranium form a complex with
iron. MINTECH models this process, Bob Powell (EEG) asked if there has been sorption
isotherms measured on recovered core, Pat Longmire (LANL) replied that those types of tests
have not been done. This material is based on water chemistry and modeling. However, we
should have some experimental data also, Surface complexation modeling of R-9 was done using
a diffuse layer model, The modeling result reproduced the dissolved uranium measured in the .

water.

Pat Longmire (LANL) said that the EPA sampling and analysis event detected strontium=-90 in
the shallow alluvial water. It also found ammonium and total N above state standards. The
groundwater chemistry of R-12 water indicates that the perched zone water is Jess than 50 ycars
old, This is nitrate from sewage source, possibly TA-3; however, if there is southerly flow in the
basalt, the nitrate could be from Pueblo Canyon. Bob Charles (EEG) asked if the southerly flow
component is related to the Miocene trough. Pat Longmire (LANL) responded that the perched
zone is in the basalts which is stratigraphically much higher than the Miocene trough. David
Schafer (EEG) asked if the uranium carbonate complex is mobile. Pat Longmire (LANL)
responded that it is relatively mobile. Bill Holman (DOE/OAK) asked if the retardation factor is
equal to one for these mobile complexes. Pat Longmire (LANL) responded that the Kd is 2 but
the retardation factor hasn't been calculated. Bruce Robinson (LANL) responded that the
retardation factor is generally a factor of 10 above Kd, so it would be 20, However, it should not
" be considered as separate species of uranium, The Kd represents the bulk of all the uranium
species present, because the equilibrium reactions occur so quickly. Bob Powell (EEG) pointed
out that if the uranium does not display linear sorption, then Kd not valid.

Pat Longmire (LANL) described the alluvial wells that were installed in Pucblo Canyon, Four
individual wells and o series of wells in a transect across the canyon,




Aggregate 2

David Rogers (LANL) explained that the contaminunt sources in Aggregate 2 are Area L. Area
G. and TA-18. A cross section showing the conceptual model ilustrates the location of these
areas in relation to each other and to other features, Areas G and L are on the mesa top and TA-
18 is in a canyon. The FY98 investigation at TA-18 included preparation of the Pajarito Canyon
Work Plan. This work plan may be revised to include assessing the water budget for Pajarito and
Threemile canyons, There was the culmination of eight quarters of sampling in aliuvial wells
around a septic system detected no volatile organic compounds (VOC) and the tank will be
removed,

David Rogers (LANL) said the FY98 activities at TA-54 focused on Area G, the low-level
radioactive waste disposal site consisting of numerous pits dug into the mesa. Arga L is the
chemical waste handling site and it is located further west, up the mesa from Area G, The mesa
that both Areas G and L are located on is in the castern part of Lab. Air moves through mesa and
dries it out. Area G performance assessment was completed in March 1997, The results related to
groundwater were:

The rate of recharge through the mesa is low = about | mm/yr;

Fractures enhance air movement in the mesa but probably do not enhance infiltration of water;
Air movement along fractures causes evaporation within the mesa and decreases the rechurge
rate. Chloride and stable isotope studies as well as other hydrologic data support this conclusion;
and ‘

Due to high sorption and long travel times relative to half-lives, only carbon-14, technecium-99,
and iodine-129 are important radionuclides in the groundwater puthway.

David Rogers(LANL) said that uncertaintics were identified in the performance assessment and
FY98 activities involved data collection to ensure the continued applicability of the performance
assessment to current facility activities, reduce the uncertainties in hydrological modeling and
dose assessments, and conduct performance monitoring of Arca G. The key uncertainties
included rates of liquid water infiltration and vapor phase movement, Generally on the mesa, the
moisture is pretty static, but disturbances (cutting pits and asphalt pads) affect the moisture
content in the mesa . Other activitics focus on monitoring and remediation of VOC plumes
beneath Arcas G and L, The investigations in FY98 were:

Data for water budget determinations including reasurements of vegetative cover und water
vapor flux to the atmosphere:

Subsurtace moisture content measurements including ncutron probes in holes in mesa and pits:
Vupor phase monitoring including VOC monitoring in Arca G and L, air pressure data
collection, und analysis of data from the Pilot Extraction Study at Area L.

David Rogers (LANL) described the planned FY 99 activities in Aggregute 2. At TA-18 the
septic tank will be removed, At TA-54 the collection of water budget data, subsurtace moisture
measuiements, and vapor phase movement will all continue. In addition, shallow stable isotope
and chloride profiles will be measured to determine patterns of infiltration; data to quantify the
motsture build up under asphalt pads; surface gas/vapor [lux processes will be investigated




utilizing natural tracers; and modeling and other work for the Pilot Extraction Study Plan. Pat
Longmire (LANL) added that the Lab is looking at whether the modeling at MDA G ¢an be .
applied to other MDAs, John Young (NMED) asked what the extent of VOC and tritium plumes

at Area G and L is. Brent Newman (LANL) said that it is down to the basalt at Area L., Alice

Barr (LANL) provided a general idea of the tritium plume extent.

Aggregate 3

Brent Newman (LANL) said that in FY98 most of the work was shallow, not much decep.
Aggregate 3 provides an example of a disturbed mesa site. Aggregate 3 consists mostly of TA-
49, an area used. to test the safety of nuclear devices if they were inadvertently dropped while
loading or handling. The testing was done in a series of shafts, Most of the efforts were in Area
2, in what is now Material Disposal Area (MDA) AB. The shafts were open holes of various
depths. The site issues include an asphalt pad that was placed over Arca 2. Core hole 2 (CH-2),
in the center of Arca 2 was the focus of FY98 work, Area 2 is poorly graded and allows ponding
of water.on and around the asphalt pad. CH-2 has sporadically had standing water in it,
Investigations in CH-2 included measuring a moisture content profile. There is a near surface
spike (>30%) from buildup of moisture under the asphalt. On a couple of occasions CH-2 has
had water, If water is collecting in the core hole, is the same thing happening in the shafts? There
was & moisture content spike at approximately 100-foot depth. Based on this information intenm
measures were designed and implemented. The asphalt was removed. the areas regraded to
control surface water run-on, a new crushed tuff cover was installed, and the area was re-
vegetated. The new cover included gopher mesh because gopher intrusions were bringing up .
contaminated soil.

Brent Newman (LANL) described the future work at TA<49, MDA AB. Some of the work
includes drilling horizontal holes beneath the shafts to measure water content. David Schafer
(EEG) noted that it is difficult to grout horizontal holes,

Bill Holman (DOE/OAK) asked if the moisture content at 100ft is stratigraphically controlled.
Brent Newman (LANL) replicd that it is near a contaet and it is common around the Lab to find
increased moisture content at the contact of units with different hydrologic properties. CH-2 has
been plugged, so we ¢an not go back and verify the exact nature of the contact. John Young
(NMED) asked about measurements of tritium profiles. Brent Newman (LLANL) said he was not
familiar with that work and could not address it. Michae] Dale (NMED) asked what material CH-
2 was backfilled with,

Brent Newman (LANL) responded that is was backfilled with sand and concrete plugs.

Kim Hill (NMED) asked the depth of CH-2 at Area 2. Steve Rac (LANL) responded that
information is in the surveillance report.

Aggregate 4

includes two technical areas: TA-33 for tritium production and TA-39, a canyon site for high

Bruce Gallaher (LANL) explained that Aggregate 4 is in the southeast corner of the Lab, It .




explosives work, One concern in TA-39 is landfills. with high explosives residues. In FY98,
alluvial wells were checked for saturation in the North Branch of Ancho Canyon, All of the wells
were dry, The stream flow in the canyon is very limited. Consequently there is not much shullow
groundwater, Previous (1995) sampling at Ancho Spring detected HE. Follow up testing in Jast 3
vears (1996, 1997, and 1998) have detected no HE. ER sampling of stream sediments detected
no FIE. Two deep boreholes are planned for this aggregate. R-31 will be drilled this year. The
depth to the regional aquifer is expected to be about 6001t

Apgresate 5

Brent Newman (LANL) explained that TA-16 is the subject of a special topic presentation on
Tuesday afternoon, this presentation will be brief. Aggregate S consists of TA-16, which is
bounded by the Pajarito Fault Zone, Water Canyon, and Canon de Valle, There are numerous
sources of water for recharge including springs, surfuce water, and other water sources, SWSC
Spring and Burning Ground Spring are contaminated with HE, and both are perennial, Martin
Spring is perennial, and it has the highest HE content of the springs. The 90's line pond was
another source of water, It contained HE and barium. The 260 outfall was another farge volume
source of water, Water was used while machining the HE to keep it cool. The water from
machining collected in sump to settle the particulates and then discharged onto the mesa. The
historic flow rates for major TA-16 water sources was very substantial effluent discharges and
these had a large impact on hydrologic system, Investigations of soil und shallow subsurface
around the 260 outfall found screening und lab results above detection limits and background
values for bore hole 16-2702; particularly RDX at about 70ft below land surface. A trend plot for
RDX in ourfall drainage sediments shows a trend of decreasing HE concentration downstream,
Laterally the concentrations drop off dramatically away from center of stream (sharp decrcases
in samples collected more than 12ft from the center line of the drainage).

Brent Newman (LANL) described a tracer study conducted at the springs. A bromide tracer was
injected into the suspected source area (260 outfall) and the springs were sampled until the tracer
appeared. A plot of bromide concentration versus time for SWSC spring shows there is a definite
connection between the 260 outfall and SWSC spring, Burning Ground Spring is borderline and
Martin Spring does not appear to be related to 260 outfall. There was a question about whether
the break through in the spring was related to rainfall. Brent Newman (LANL) responded that it
did not appear to be related to rainfall because the matrix was quite dry. The connection between
the outfall and the springs may be related to transient moisture along fractures.

Brent Newman (LANL) continued discussing Cafion de Valle investigations, which involved
shallow alluvial water and sediments, In the allavial water, RDX and HMX were present. There
was up 10 600 mg/l in some water samples, However, there is variability over time, possibly as a
result of different flow paths Kicking in. Barium was present in sediments in concentration high
enough to precipitate minerals. The barium is probably from Baratol, which has not been used
for awhile. The residence time of barium is longer than HE, Geochemicul modeling confirms
barium precipitating. A curious observation is.that water samples were undersaturated with
respect 1o witherite, but witherite was precipitating in the soil. This maybe due to seasonal drop
in water level, When water level goes back up, it dissolves the witherite, Scanning Electron




Microscope finds dissolution pits, This could explain why barium concentration varies at same
pace. ®

Brent Newman (LANL) briefly described the R-235 distribution of HE compounds detected in the
upper saturated zone and in the regional aquifer. He also listed the Aggregate 5 previous
activities and documents and the ongoing and upcoming activities.

Aggregate 6

Bill Stone (LANL) explained that Aggregate 6 is the Open Bumning/Open Detonation (OB/OD)
area. There were no FY98 activities planned, but this aggregate is using Aggregate 5 information
from alluvial wells and sediment sampling, The conceptual model {or this area is generally
supported, but it is more complex. Transport appears to be controlled by fractures.

Agpregate 7

Bill Stone (LANL) said that Aggregate 7 is Mortandad Canyon, which is second only to Los

Alamos Canyon for priority within the ER Project. Mortandad Canyon receives outfall from the

TA-50 radioactive liquid wastewater treatment plant. In FY98 there was unsaturated zone

modeling which suggests that contamination may get down deeper and quicker. Phase 1 of R-15

was completed. It was drilled with hollow stem auger, and will be completed with the Barber

drill rig. Samples were collected for to measure moisture content, hydraulic properties, and .
chemistry. The conceptual model was essentially confirmed except there was no water in the

Cerro Toledo. The borchole location may be too far from the side of the canyon where recharge

is optimal.

Pat Longmire (LANL) said that based on the dnlling and sampling of R-15, vapor phase
transport of radionuclides (excluding tritium) is not oceurring at R-15, The tritium content with
depth shows spikes at the Tshirege unit 1G/Cerro Toledo Interval contact, Cerro Toledo
Interval/Otowi Member contact, and at 350ft. The earlier study by Alan Stoker also found high
tritium, but the holes were closer to stream channel, EPA did sampling and analysis of shallow
alluvial groundwater, The results showed nitrate and strontium distributions, These results
confirm the long-term surveillance and AIP sampling. Nitrate isotopes can be used to determine
sources (sewage is enriched in °N). Nitric acid plots near zero (not enriched in either N or °N
isotope). The nitrogen chemistry and nitrogen isotopes for seleeted surface waters and
groundwater shows that there is more enrichment of *N as vou go down the canyon. This was
the isotopically lightest "*N/'>N ration that the analytical laboratory (Coastal Science
Laboratories) had ever measured. Research into early Laboratory research turned up a previous
Lab program to separate “N and "N, The "N was uscd and the "N was sent 1o TA-50, and
hence was discharged to Mortandad canyon. This gives indication of residence time,




Apggrepate 8

Steve McLin (LANL) said that Aggregate 8 is in the northern portion of the Lab. It includes
Guaje, Rendija, and Burrancas canyons. Four water supply wells were drilled und installed 10
replace old wells, One of the old wells, G-3, will become ESH-18 observation well. A cross
section through GR-1, GR-4, GR-3, and GR-2 shows the Chaguehui Formation thickens and
there are more frequent basalts, The spinner log from GR-2 shows that 95% of water is being
produced out of upper zone of Chaquehui Formation. Sieve analysis results show how much of
the material is fine grained, A diagram of the well construction was presented. A pumping test
was conducted using the old production wells as observation wells, Because the observation
wells are constructed similarly and are screened over the same interval as the pumping well,
these test results can be used to caleulate storage coetficient, A step drawdown test was also
done which is good for well design and to see where water occurs, Most water from is from the
uppermost part of Santa Fe Group. The transmissivity is up to 13,200 gpd/ft. Michael Dale
(NMED) asked if the other G wells were used as obscrvation wells, Steve McLin (LANL)
responded that both G-3 and G-4 were used - they are fully penctrating and constructed similarly
to the pumping well. Michael Dale (NMED) asked if there was consideration of using the LA
wells as observation wells, Steve McLin (LANL) responded that the LA wells are too far away
and they are located in a zone of upwelling, so they would not be very good for observation well,

NMED activities

Michael Dale (NMED) described the activities of the DOE Oversight Bureau (DOE/OB), These
activities include review of documents, data collection, split sampling with ESH-18,
groundwater, surface water, sediment split sampling at R wells, split sumpling with background
group, split sampling at TA-16 springs, sediments; and independent surface water sampling at
Santa Clara Pueblo and in Los Alamos Canyon. There was not much independent stormwater
sampling because there was no rain. The DOE/OB also recommended sampling areas to EPA,
The technical reviews that were completed were:

MDA AB asphalt pad
Mortandad Canyon RF1
DP Canyon SAP
SWEIS

CMS 260 outfall

One publication by DOE/OB was about the Cafion de Valle stream, The 1998 data was released.
Planned activities for 1999 include:

Review the draft Watershed Management Plan

Review the Pajarito Canyon Work Plan

Split samples with all groups, but focus on R-wells

Independent surface water sampling

Spring sampling in White Rock Canyon to contirm Frasier Goff"s work
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Charlie Nylander (LANL) usked how the DOE/OB documents and data releases are accessible. .
Michael Dale (NMED) responded that there is a web site through DOE, The annual report is on
web site. Trying to get all data on Web site, Charlie Nylander (LANL) asked for a deseription of
the role of the Oversight Bureau. Michae] Dale (NMED) responded that it is non-regulatory.
Review documents for content and accuracy. Provide input to anyone who wants it. Steve
Yanicak (NMED) added that DOE/OB plays more of a consultant role. Karen Agogino
(DOE/AL) asked how the split sample results compared to LANL results, Michael Dale (NMED)
responded that they are trying to compare the 1994 and 1995 LANL and OB data. Doing
statistical tests, student T-tests with ESH-18 data, match up well, Looking at cutting back on that
type of sampling and focus on R-wells or other areas. Meeting at end of next month with DOE,
Pueblos, and NMED to discuss data comparison, This vear will compile 1996-1997 duta with
statistica) analysis. Steve Yanicak (NMED) added that DOE/OB uses different labs to analyze
split samples. The HE analyses are matching quite well,

John Young (NMED) talked about the Hazardous and Radioactive Material Bureau (HRMB)
activities, HRMB mostly reviews documents. In FY98, HRMB did collect samples of springs in
White Rock Canyon. This vear there is $10,000 to spend in conjunction with DOE/OB for
sampling in White Rock Canyon. The staffing level has just been increased by 2 1/2 people,
However, that won't help on Hydrogeologic Workplan, because those people will be working on
the permit, HRMB's position with respect to a number of issues is:

s Prioritization of Hydrogeologic Workplan activities: we will do whatever it takes to get
another rig in. The drilling is falling behind in schedule, the drilling schedule could even be .
in the new permit.

e R-25 results: we are not sure on what wells are going to come next, would like resolution on
that.

e Intermediate wells.at R-9: the intermediate zones are important and R-9 is on the Lab
boundary, Data from intermediate zones would help the modeling and could identify
significant problems.

Reusing test wells: This seems like a worthwhile endecavor, and the Lab needs to pursuc that,

e Analyses not done: It is important to have the hydrologic properties: testing should be
expedited,

Prioritization scheme: Needs to be reassessed as ER project is doing.

» Plume Chasing: Identify mechanism to approach further investigations without stopping
progress on the Hydrogeologic Workplan, Oniy have a single data point in R-well and don't
know where the plume is or how big. Not responsible on our part to let it sit. Need approach
to remediate or protect down gradient wells.

Brent Newman (LANL) said that a discussion on actions to define the HE plume at TA-16 will
occur tomorrow. Pat Longmire (LANL) asked about time frames for reviewing documents, John
Young (NMED) responded that reviews are on hold because risk assessor has been reassigned.
Documents that rely on her review are on hold. Recognize these are high priority.




Kim Hill (NMED) described what the Burcuu has been doing, Big priority issues und topics:

102 NFAs accomplished, will be looking at 400+ this year

Developing guidance documents: PCBs, ecorisk

Canyons: R wells, 260 outfall, in situ vitrification

Prioritization with ER: shift from looking at old documents to documents that need 1o be
looked at right now

» ER reorganization to watersheds, related to annual unit audit

e Permit re-issuance

e Looking at old documents to sce if some can be put together

Dave Broxton (LANL) asked about the schedule for permit re-issuance. Kim Hill (NMED)
responded that it is expected early next summer. John Young (NMED) added that the permit re-
issuanee will be broken up, NMED learned through the WIPP hearings that there is public
distrust of LANL, so we expect a long time to get through that, Kim Hill (NMED) said the
permit needs improvements, for example the HSWA module. Alice Barr (LANL) asked if the
ecorisk guidance just for HRMB or will all of NMED be using it. Kim Hill (NMED) said that
HRMB is writing the guidance, but will get review from all bureaus, It will be a RCRA-oriented
document, Steve Yanicak (NMED) asked how many HRMB staff there are for LANL, Kim Hill
(NMED) responded there is Kicling and 8 people, New tolks just started - don't know how it will
be divided up.

All Parties Discussion = Results of EEG Mecting with Stakeholders

The EEG met with all non-DOE, non-LANL stukeholders present at the meeting. These included
representatives from NMED/HRMB, NMED/DOE-OB, Santa Clara Pueblo, San Idelfonso
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Pucble, Citizens Advisorv Board, and Los Alamos County. The positive and unresolved issues
from the bourd were:

Positive Issues

Data exchange improving

Hydrogeologic Workplan is a plus

Nylander - good job trying to coordinate

Team work with LANL

External stakeholder involvement

Web site

Data Base improvement - read and
understand

Change in upper management (Canepa)

Scientists

Communications upper management
should know (LANL, NMED)

Progress has been made

Unresolved issues partly non«LANL (use

Unresolved Issues

Parking of wells

Cost of drilling/Information

Quarterly meetings are too large - should be
working scssion

Prioritization of drilling ~ Land transfer and
canyon RFL reports

Plume chasing not defined

Funding between ER and DP not transferable

Sampling of supply wells

Stakeholders not consulted on database structure

Use or misuse of large screened wells

Intermediate wells

Scope of investigation of 260 outfull

Drilling rebid/reevaluation




of Barber rig) Modeling shouldn't be substituted for monitoring

Spirit of cooperation Structure and DQOs for modeling

Prioritization Scheme Technical calls made by the wrong person at the
Iterative nature drill site

Geochemistry Information from downhole logging especially for
EEG formulation multiport systems

Temporary PVC casing in R-9 and R-12

Decision to use Barber rig

Communication

Cochiti not here

Recharge from Jemez needs clarification

Dry mesas regarding no transport of waste

R-25: remediation/treatment

Share more information about contamination of
aquifer

Guaje information: uncertainty about whether data
has been collected

Quality of historical data: collection methods,
analysis, reporting, validation

GIT too large - affects decision making

Data Collection = distribution delays,
compartmentalization, not available to
regulators

Individual meetings with CAB, State

Bob Charles (EEG) facilitated the discussion of the unresolved issues, The issuc on
communication is based on the feeling that the Quarterly Meetings are too large for working
mectings. Charlie Nylander responded that the Quarterly Meetings were added because HRMB
felt onc meeting per year was not enough. The intent was to communicate progress, There is
communication on a daily basis, but the Quarterly Meetings arc for communicating progress. At
the last Quarterly Meeting there was concern expressed by NMED about being pinned down,
perhaps this concern could be addressed by measures other than reducing number of attendees.
For example:

Prior to the meeting, distribuic an agenda with issues to be discussed and resolved
Formally communicate proposed resolutions after meetings

John Young (NMED) said that when having technical discussions, it is more productive with
free flow of discussion between decision makers. The most productive meeting was the June
Quarterly Meeting. We are not opposed to having informational meetings. but need to have
smaller working sessions-also. Charlic Nylander (LANL) suggested that the informational
Quarterly Meeting could be preview for a working meeting the following week or so. In that way
we ¢an get input from the Pueblos and the CAB to consider in making decisions. John Young
(NMED) said that would work.,




Bob Charles (EEG) said the next unresolved issue is in regard to the Hydrogeologic Workplan
prioritization— the criteria in Workplan need to be adjusted to reflect current thinking and to
coordinate with Canyons. There is deferral of ER work until wells are in. Charlic Nylander
(LANL) responded that the original criteria are still valid. The scores haven't changed, but other
things have. There are budget constraints ~ the program is one well behind because ER funding
lower than expected. Threatened and endangered species - spotted owl- constrains timing of’
some wells. Mike Taylor (NMED) pointed out that the criteria do not include meeting regulatory
requirements, Charlie Nylander (LANL) responded that it is a characterization work plan, so the
entire work plan is the response to regulatory requirements, John Young (NMED) pointed out
that the Hydrogeologic Workplan fulfills regulatory requirements under RCRA and HSWA,
Charlie Nylander (LANL) suid that the denial of the groundwater waivers was based on
inadequate characterization, and that is the point of this program, Paul Schumann (LANL)
suggested that we could explicitly point out how each well (on completion) meets the criteria,
This information could be in the well completion reports or the Annual Status Report, Charlie
Nylander (LANL) said that the Annual Report includes summaries of the Quarterly Meeting
minutes that documenis discussions and agreements of reprioritization. An example is R-15,
which was moved up because the State was feeling pressure form publie coneern on Mortandad
Cunyon. We should try to keep reprioritization somewhat formal and not haphazard. The table in
the Annual Report reflects the criteria and other fuctors in developing the well drilling schedule.

John Young (NMED) suggested changing the criteria so the RFI reports can be completed or to
fit on watershed basis, Charlic Nylander (LANL) said there is flexibility to reprioritizing bused
on ER work, but it must be balanced against the objectives of the Hydrogeologic Workplan,
Dave Broxton (LANL) said that the ER roadmapping suggests decoupling the groundwater. So
an RFI report would have sediment, surface water and afluvial groundwater, That way RFI could
be completed without the deep groundwater, The Hydrogeologic Workplan criteria purposely did
not include ER work. [s it supposed to be plateau-wide with priority based on importance in
understanding the hydrogeologic system.

Bob Charles (EEG) said the next unresolved issue is that stakehoiders were not consulted in the
database, Ken Mullen (LANL) said that for the User Needs Assessment, John Parker at NMED
was asked for a list of people to interview, Those people were interviewed, But the structure of
the database has not been finulized and this can be corrected. Charlie Nylander (LANL) said we
can have a meeting to discuss that.

Bob Charles (EEG) said there was a concern that representatives from the Cochiti Pueblo are not
here, Charlie Nylander said they were invited but could not come.

Bob Charles (EEG) explained that the next issue is there should be more sharing of information
about contamination of aquifer. There should be more visibility of program within the lab;
crossing program lines, Ken Mullen (LANL) responded that the data is not centralized, o it is
just as difficult for stakeholders as for us to find the data. Charlie Nylunder said there is an issue
about when to communicate preliminary duta, We can provide validated data to NMED and
Pucblos at same time. Releasing pretiminary data runs the risk that the data would change as a
result of validation. The real problem comes in near the bottom of the borehole when have to use




preliminary data to make decisions about well completion. We fecl comfortable sharing this type
of preliminary data with NMED and other stakeholders. Pat Longmire (LANL) said the .
validation takes one day after complete data packages are in. An example of where this was a

problem was on R-9 when two labs had different tritium results, One lab finally said they had

contaminated the sample. Charlie Nylander (LANL) said the goal to get data out to everyone

who wants to see it as soon as we can, Gil Suazo (LANL) asked when do you share data, Charlie

Nylander (LANL) said we share validated data as soon as it is available, until the bottom of the

hole, then we have to use the preliminary data, We would like to share preliminary data, but are

concerned about premature release of data to the newspaper or other media. Gil Suazo (LANL)

pointed out that on the Area G work the Pueblos looked at raw data and had MOU about not

releasing the data. That could work, Charlie Nylander (LANL) said we are confident that we ¢an

share preliminary data because working better with tribal environmental departments. Bob

Powell (EEG) pointed out that people should not want to see unvalidated data, In my experience

[ have seen tons of bad data from labs. Betty Anderson (EEG) suggested data release could be a

process rather than a schedule, that would reduce disappointment when data is received late. A

process could be:

Coilect data
Process issues Agreement leading to release within LANL

Sharing procedures intra LANL
Release data externally

Charlie Nytander (LANL) said the concern is the time between preliminary and validated data, it
could lead to unnecessary angst. Steve Yanicak (NMED) nointed out the DOE/OB experience .
with labs has led to coordinating with LANL on results. Ken Mullen (LANL) said that at the

speed of groundwater movement, 30 days isn't going to make a difference. Just because it is

validated data, doesn’t mean it is right. Should sample again to confirm, Bob Charles (EEG) said

there were a number of unresolved data issues, Perhaps these could be worked out by a smaller

group. Steve Yanicak (NMED) said the Oversight Burcau is happy with the level of data now.

Charlie Nylander (LANL) said the Oversight Bureau provides communication within Lab on

data.

Bob Charles (EEG) said another unresolved issue is compartmentalism. It seems to be
unnecessary when one part of the Lab has money that it can’t be used to drill another well.
Charlie Nylander (LANL) responded that the characterization program has funding for 4 wells
cach year, If the characterization program goes on, how does further investigation occur? At TA-
16, ER is developing plan for further investigation. Also, GIT moved up another R-well. For
FY2000, will drill R-19 and R-27 in first half of vear. Still may be concern about these wells not
close enough to R-25. Open to suggestions. Have asked DOE for additional funding for the year.
ER program has expedited CMS,

Dave Broxton (LANL) pointed out that the two wells for next year (R-27, R-19) will not allow

progress in Los Alamos Canyon. Charlie Nylander said we can't transfer funding between DP

and ER. Some years ago, at DOE Headquarters, DP (the site landlord) gave EM half their

budget. Now EM has to go to Congress to get funding. DP expects EM to take care of

themselves., Bill Holman (DOE/QAK) said that EM is responsible for investigation, cleanup und .




wiste management. DP has responsibility for characterization and some sentry wells, but doesn't
want to pay for finding out where contamination is,

Gene Turner (DOE/LAAOQ) said DP money has to be reprogrammed in Congress to go to EM.
Bill Holman (DOE/OAK) added that DP has an interest in continuing the wells in the Workplan.
DP doesn’t want to put in sentry wells without knowing they are in right place,

John Young (NMED) suid the money is not flexible because can’t change which program pays
for a specific well. Chris Hanlon = Meyer (NMED) suggested that the wells with greater priority
could be drilled by the program that has the tunding. Charlie Nylander (LANL) said we will drill
an intermediate well in LA Canyon in FY2000. Have some criteria on when to drill intermediate
to discuss this afternoon. When developing the Hydrogeologic Workplan we originally had
intermediate wells, but chose to go to regional aquifer because that would provide much more
information for the characterization of the groundwater system. Additionally, this approach
saved $10 million, We recognize the need to monitor intermediate zones and there is a
philosophical commitment to intermediate wells. By early Fali FY2002 hopefully will have met
intermediate well needs for the 3 locations with R-wells now,

Special Presentations

TA-16 investigations

Brent Newman (LANL) presented material on the investigations at TA-16 to Jook for
groundwater contaminant sources, A hydrogeologic conceptual model for TA-16 showed many
possible flow paths by which surface water could be migrating downward and many possible
sources of HE contamination on the TA-16 mesa top. He discussed that the alluvial aguifer in
Cafion de Valle, water from the Jemez, ribbons of saturation within the mesa above the level of
the canyon bottoms, water within the surge beds of the Tshirege Member, the bedding contact
between units 3 and 4 of the Tshirege Member, and fractures are all possible sources and
pathways by which surface water can reach perched zones and possibly the regional aquifer. He
discussed that the alluvial svstem in Cafion de Valle is the most important pathway for
contaminant transport from the 260 outfatl.

Hydrologic propertics of the Bandelier Tuff beneath TA-16 showed that significant variations (5
orders of magnitude) in permeability existed within and across bedding units with highest
permeabilities associated with partially welded beds and surge beds, HE screening results from
boreholes showed that hits were random with depth.

A viewgraph of concentration vs. daily flow at SWSC spring showed that, in the case of RDX,
concentrations vary with flow volume, i.c., decreased concenirations with higher volume. Four
borcholes were drilled on the mesa top to Jook for the sources of water feeding springs. The
Martin Spring Borehole (16-2665) hit HE-rich water at 100 ft, § "*O concentrations suggest that
this water is from an evaporated surface source such as an evaporation pond. Lack of correlating
Cl concentrations supports this hypothesis. The isotopic ratios of water found at depth are similar




1o those found in water in the 90s-line pond suggesting the pond as the source. Similar HE
concentrations support this hypothesis.

John Young (NMED) asked if isotopic composition of borehole water had been compared to that
of the springs. Brent Newman (LANL) said it had been done and that the isotopic compositions

were very different,

R-25 Status

David Broxton (LANL) gavc a bricf summary of the status of the R-25 borchole and the
stratigraphy encountered at TA-16, The borehole is scheduled for completion as a multiple-port
well with nine sampling ports. Broxton discussed that the stratigraphy encountered vaned
significantly from that expected. The eriginal borehole depth was to be 1550 {t. The borchole’s
final depth is 1940 ft, Neither Santa Fe Group sediments nor the Tschicoma formation were
encountered as expected. The Puye Fm was much thicker than expected and the borchole will be
completed in the Puye Fm, The borchole is expected to be completed by the end of April, 1999,

R-25 Geachemistry

Pat Longmire (LANL) reiterated that HE was found in R-25, Compounds found included RDX,
HMX, and TNT. RDX does not adhere to the aquifer materials but instead moves at the same
rate as the groundwater, Two zones of RDX contamination were found in R-25, one in the
perched zone and one in the regional aquifer. The nitrate found is from a nitric acid source
associated with the manufacture of TNT and RDX,

An age date for the water in R-25 is still needed. Robert Powell (EEG) asked why there was a
zone at 1300 ft where all the contaminants were reduced. Pat Longmire (LANL) said that
currently they don’t know why. Pat Longmire (LANL) said vertical gradients affect the
concentrations of contaminants found in the aquifer and that the vertical gradient in R-25 is

downward,

R-25 Water Levels

Bill Stone (LANL) said that the regional aquifer was encountered 600 ft higher than expected but
that the water level is consistent with water encountered during the drilling of SHB-3. One
explanation for the unexpected water level is that the discharges of liquid waste over the vears
has created a ground-water mound,

The next issue is to determine whether the high water level encountered in R-25 is perched water
or a mound in the regional aquifer. Normally the way to do this is to use a group of piczometers
(tubes open at the bottom). A well in which the casing is being advanced while drilling is an
infinite set of piezometers. There is considerable water level data for R-25 but it is “noisy™.




The water level data from R-25 was filtered by 1) length of open hole, 2) Pre-meusurement
activity in the hole, and 3) time elapsed between activity and measurement. The implications are
that the gradient is variable being gentle at the top, steep in the area where unsaturated conditions
are observed, and gentle again at depth. Further work is still needed. The filtered water level data
will be used together with water level data at nearby down-gradient well to construct
isopotentials in cross section and determine the hydraulic gradient and calculate flow velocity.

R-25 Implications on CMS Plan

Brent Newman (LANL) said that the findings of HE in R-25 did not alier planned Corrective
Meusure Study activities in any major way, R-25 results reinforce the need for the Phase [I1
activities described in the CMS Plan, i.e., identify the impacts of the 260 outfall source removal
and better characterization of vadoze zone and alluvial system contaminant inventories and
pathways.

The CMS plan activities will be expunded to address deep subsurface issues, The CMS team is
cvaluating whether the best way to do this would be to add an addendum to the existing plan or
to do a separate CMS,

The CMS team is currently developing DQOs for additional deep boreholes at TA-16 to define
the extent of contamination in the perched zone and regional aquifer and to cstablish contaminant
and water flow directions and rates. Candidate sites for the boreholes include the source area for
the 260 outfall, K.site, and TA-185,

Jim Homer (NMED) asked about the HE detections in samples from the bottomn of the well.
Michael Dale (NMED) asked about the appearance of foam and its indications of cross
contamination between groundwater zones, Bob Gilkeson (LANL) said that it was not “foam™
but rather a cellulose material and it was found between 1300 and 1500 ft depth. He went on to
explain that the hole was drilled with three telescoping casings and that the method to prevent
cross contamination was to keep the annular space plugged. When the last casing started to bind,
they did back reaming which showed communication between zones because the *foam" that
was placed in the second saturation zone showed up in the cuttings. He said that the best samples
for analyzing for HE are collected during drilling.

Los Alamos-Pueblo Canvon Madel Undate

Bruce Robinson (LANL) presented the updated LA-Pueblo Canyon Model. He said the mode!
now includes vadose zone pathways and most work hus been done in lower Los Alamos Canyon,
The objectives of the modeling project include: simulation of observed and potential contaminant
transport, examining alternative conceptual models, linking canyon flow and transport models to
more detailed models, and producing « model to usc for risk assessment.

Conceptual model issues that still need to be resolved include: fracture vs, matrix flow,
interconnection between perched zones and the regional aquifer, structural controls on the
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intermediate perched zones, transient flow and transport in.the alluvial perched zones, and
aqueous and colloid transport. A specific sampling technique is needed to provide the .
appropriate data to resolve the colloid transport issue. Robert Powell (EEG) expressed concern

about sampling techniques. He said it is important that the appropriate sampling technique be

done to in address transport issues.

Bruce Robinson (LANL) showed the 3-D model grid development. The synthesis of water
budget study shows areas of recharge to be along the canyon bottoms. The initial steady state
flow mode} has been developed, transport pathways have been simulated, and available data
assessed. Future activitics will include: developing the 3-D model, 2-D transient simulations,
incorporation of additional R-9 data, perched water modeling, and.compiling contaminant source

erms.

David Schafer (EEG) asked what code was being used. Bruce Robinson (LANL) said they were
using the FEHM code. Robert Powell (EEG) usked if they had adequate resources to accomplish
all the planned activities, Bruce Robinson (LANL) said that the modeling program moves at the
same speed as the data becomes available and that things will get done when they get done. Bill

Holman (EEG) asked if actual hydraulic properties for the intermediate perched zones had been

plugged into the model other than just from R-9. Bruce Robinson (LANL) said not in lower Los
Alamos Canyon but that they could get information from other older wells upgradient that had

hit perched zones.

Geophvsical Logoing of New Guaje Wells : .

Rick Lewis (Schlumberger) presented a large well log plot for Well GR-2 which in¢luded logs
for borehole size; washouts; gamma ray; resistivity curve; porosity by 1) density measurzments,
2) neutron source, 3) sonic log: mineralogy: lithology: permeability; fracture locations due o
porosity of open fractures; spinner log:. fracture orientation; magnetic resonance imagry for pore

size; porosity components.

Jim Horner (NMED) asked if perched zones could be detected reliably. Rick Lewis
(Schlumberger) said yes. Charlie Nylander (LANL) placed the viewgraph showing the general
data needs identified for the boreholes to be drilled and asked if the geophysical tools used in
logging could provide those data needs. Rick Lewis (Schlumberger) said can provide

information on geochemistry by cation exchange capacity, bulk geochemistry, and microbial
geochemistry, He said can also provide information on stratigraphy, lithology, water levels,
hydraulic properties, and presence of perched zones. Charlie Nvlander (LANL) said that methods
might be prohibitive with telescoping casing and odex casing but that some data needs can be
accomplished using geophysical logging, He said that the drilling schedule for FY0O0 is R-19, R-
27, R-28, and R-5.




Sitewide Geologic Model

Greg Cole (LANL) presented the sitewide geologic model and the work that has been done thus
far to get the model into its present condition. As many as eight sources of data dating buck to
1964 have been merged spatiaily and by unit names. New data and fault offsets from FY97 were
mcorporalcd into the. model, In FY98 the focus was mainly on resolution of geologic
inconsistencics and incorporation of new drilling data and preliminary basalt data.

Greg Cole (LANL) discusscd data extent and location, The largest number of points were from
the 25-sheet surface geology maps of Rogers. The greatest areal extent was trom Griggs. The
base of the Tshirege und Otowi members of the Bandelier Tuff were from Broxton and Rencau.
Drill holes provide data suppert for mid-mesa. areas.. Approxnmatcly 100 drill holes were used to

QA the data,

In Fr97, efforts included incorporation of fault data and new data to the southwest and
northwest. Staff geologists evaluated the data to-develop individual surfaces, Partial schematic
mode) for the pre-Bandelier units was created, Also in FY97, efforts were focused on developing
model visualization tools and outputs,

In FY98, efforts were focused on adding new drilling results and further developing the
preliminary basalt model. Contacts were digitized and QA'd. The 3-D positions of surface
outcrops and drill hole intersections were created using Data Explorer, Contours of subsurface
unit surfaces generated using 2-D maps and borcholc data.

FY99 efforts will include further study of prc-Bandclxcr data; mode! quality checks including
data from R-9, R-12, R-25, and R-15; creation of a hydrogeologic atlas and web page, further
development of the 3-D stratamode! incorporating data from the northwest comer of Lab,
continued correlation with the Espafiola basin model, and revision of the basalt and Tschicoma
models based on chemical, petrologicul and age data.

Fiscal Year 1999 Plans.

Charlie Nylander (LANL) presented the drilling plans for FY99, First complete R-25, next
complete R-9, next drill and complete R-15, The current plans. are to-accelerate R-31 because it
is close to the boundary and useful to the modelers, R-31 will be done in early October 1999,
Some well switching will oceur in FY0O due to endangered species areas and mating seasons,

John Young (\'IVED) asked when R-12 will be completed. David Broxton (LANL) said it is not

scheduled for completion until late in FY00. There were no comments on the'schedule for R<25,
R-9, and R-15. Charlie Nylander (LANL) said there is concurrence on the dnlhng schedule for

R-25, 1+, and R-15 and asked NMED to comment on the plans to drill R-31 in FY99. John
Young (NMED) said they would need more time hecause this is the first they had heard of it,
Robert Powcll (EEG) asked if Fish and Wildlife comes in to do the endangered species surveys,
Charlie Nylander (LANL) said no, that the Laboratory has their own group, ESH-20, that does
the surveys. Michae} Dale (NMED) asked about the finishing schedule for R-25. Churlie
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Nylander (LANL) said that R~25 will be fi nished in April, then R-9 will be deepened by 601t and .
completed. Chris Hanlon-Meyer (NMED) said that the NMED has not discussed the drilling

schedule. Bob Charles (EEG) will compile the list of issues developed during the Open Forum

.mcctmg between the EEG and the State and Pueblos. Charlie Nylander (LANL) will develop and

action plan to-address the issues. Steve Yanicak (NMED) said the Open Forum issues for FY99

should be segregated out,

Wcsth:w-MullriplcComnlction Wellg

Frank Patton (Westbay) gave EEG members.an overview of the construction and instaliation
procedure for a Westbay mulmplc port sampling system u\mg the planned complcuon of R-25 as

2 specific example. Installation in R-25 will be inside a casing rather than in an open borehole.
Each of the sampling ports will have an automated pressure probe, There will be a sampling
probe for the well which is Jowered from the surface down to each sampling port. There will be
some error associated with the piczometric head measurements.

David Schafer (EEG) asked what the maximum outer diameter would be. Frank Patton
(W cstb:;y) said the well would be S inch outer diameter, 4.3 inch inner diameter.

EEG/GIT Discussion of Action Plan

Charlie Nylandcr (LANL) reviewed the EEG's recommendations from the EEG's Semi Annual .
chort and discussed how the LANL GIT is addressing them. The recommendations and GIT

actions included:

1) Continuc communication with stakeholders ~meetings with the NMED occur quarter]ly and
that the NMED is involved on a monthly basis.with the drilling program. Other stakeholders
have been and will continue o be invited to the quarterly and annual meetings.

2) Reach agreement with NMED on MCLs - Agreement has not been made with the NMED on
- MCLs although the issue has been raised at the last quarterly meeting, The Lab is currently
dctcrmining background values upon which to-base action levels,

~ 3)Have NMED rcprcscntatwcs at next EEG mecting - the NMED will be invited to the next
‘EEG meeting,

4) Dcscnbc how the groundwatcr program fi fits in the Lab = Charlic Nylander (LANL) described
how the groundwater program fits in the lab.and the interrelation between the Hydrogeologic
Workplan, the Groundwater Protection Management Program, and the Monitoring Well

Installation Project.

5) Have stakeholder identification map - Charlie Nylander (LANL) showed a Groundwater

Characterization Stakeholder Identification map showing funding stakeholders, Regulatory .
" Stakeholders, Proximity Stakeholders, Concerned Stukeholders, and Tax Payer Stakeholders,




Bob Charles (EEG) said they wanted to see the structure of the internal stakeholders within the
Laboratory such as ER and DP.

6) Sequence of priorities consistent with Tables 4.1 and 4.2 - Tables 4.1 and 4.2 from the
Hydrogeologic Workplun will be updated annually to reflect the progress of the drilling program
and any changes in well priorities or scheduling. The updated tables will be included in the
Groundwater Annual Status Report each year,

7) Develop contingency for intermediate zones — The GIT recognizes the necd to develop an
approach for further investigation of intermediate perched zones when contamination is

encountered,

8) Use low-flow purging and sampling and passive sampling — The laboratory currently uses
sampling techniques consistent with those used in the past and that will produce the quality of
data needed to meet the DQOs, and are satisfaciory to the NMED and stakeholders, The GIT
would need help developing a technically-convincing case for using these techniques Lo present
to the NMED.

9) Log and evaluate core asap after retrieval «~ The GIT concurs, Currently, core is logged as
soon as it comes out of the hole and scetions that are of interest are preserved for future analysis.

10) Use cement seals if bentonite fails = Cementseals and other types of seals will be considered
if the bentonite seals are not adequate. Currently the bentonite seals have been effective in the
first three wells,

11) Review data needs and scope of characterization = Charlie Nylander (LANL) suid that the
DQOs needed to be revisited to make sure that we were collecting the data we needed and using
efficient methods. A discussion of drilling methods needed to meet data objectives pursued and
Jack Powers (EEG) said that at least 6 wells should be drilled before evaluating what changes are
necded. Pat Longmire (LANL) said that, in the case of drilling satellite wells, not as much
characterization would be needed and a faster drilling method could be used, especially if not
cxpecting any contamination,

12) Avoid mud-rotary drilling - The GIT does not intend to use mud-rotary drilling in boreholes
where sampling and core characterization are required, If on some wells it is decided that not as
much characterization data is nceded, then mud-rotary might be considered,

13) Westbay systems should be demonstrated and understood — Several steps have been taken to
become familiar with the Westbay system including hosting Westbay representatives to explain
the system and how it works, and visiting a site where the Westbay system is being used. The
Westbay system is going to be installed in R-25 and potentially two or three other wells,

14) Incorporate historical data tn FIMAD and improve accessibility =The GIT has been working
on this issue and has made progress. A GIT data management subcommittee has been formed
that Ken Mullen (ILANL) is leading, The goal is for the data collected under this program to be



available through the internet. Ken Mullen's earlier presentation at the Annual Meeting gave the .
status,

15) Have back-ups for 3-person drilling crew = The GIT is in the process of building another
drilling crew to help accommodate the ramped-up drilling schedule.

16) Complete wells with metal fittings = EEG members voiced support to use steel cusing. David
Schafer (EEG) will review the well construction for R-25 to verify the appropriateness for other
wells, Currently, metal fittings are planned for all easings, The use of PVC fittings would be
considered on a case«by-¢case basis and stakeholder input would be sought.

17) Place filter packs to account for settling = The GIT is using 5 feet of filter pack and sand
above the screened interval, This should be sufficient to accommodate settling of materials,

18) Benchmark costs-to-date against similar activities = LANL will continue to benchmark costs,
Costs will be compared to drilling programs at other sites. Charlie Nylander (LANL) and David
Broxton (LANL) agreed that about 50% of well drilling and installation costs are for
management and data analysis.

19) Develop detailed Gantt charts = A Gantt chart has been included in the FY98 Groundwater
Annual Status Report and will be updated as necessary and to be discussed at quarterly meetings
and included in all annual reports.

20) Revise budget projections continuously - As of February, the budget projections are on .
target. LANL will continue to monitor budget projections as the characterization program
continues,

21) Annual project review = The fall meeting will include an annual project review.

22) Consider re-bid of drilling = The GIT is considering their current drilling contract and
whether it will be cost effective to extend the existing contract or to re-bid the contract to a new

driller,

23) Use modeling as a tool for making decisions - The EEG is concerned that the NMED is leery
of the modeling efforts and that they will be used in place of installing wells and to justify not
characterizing pathways. There was much discussion about state concerns with LANL's
modeling efforts,

The next EEG meeting at Los Alamos will be in fall, either September or October, The GIT will
address this year's EEG Semi Annual Report recommendations in an Action Plan similar to Jast
year's, The EEG Semi Annual Report and LANL's Action Plan will be distributed to the
attendees of the annual meeting and other recipients of the FY98 Groundwater Annual Status

Report. -




Charlie Nylander (LANL) discussed an approach for uddressing contamination in R-wells, The
approach should be formalized in a regulatory document that outlines specific steps that will be
taken and a schedule, Criteria should be developed for identifying the need for additional wells,
Benefits would include: provided assurance that LANL is not ignoring contamination problems,
clarification on roles and responsibilities within the Lab, and the approach can be flexible
enough to allow for site-by-site solutions to contamination.

Ten criteria for drilling more wells could include:

1. Expected refative magnitude of contamination (high vs low concentrations, high vs low
volume of wuater)

2. Location with respect to Lab boundary

3. Location close to usable water supply

4. Concentration/mass of contamination and mobility of contaminant

5. Threat to groundwater resource

6. Well construction issues (perched zone requires special construction)

7. Schedule for drilling ncarby wells

8. Will wells facilitate finishing an RFI report

9. Political consistency

10. Budgetpriorities

EEG members generally agreed that there was a need tor a formalized approach in order 10 keep
the technical approach on line. There was further discussion of criterion 4 to identily what
contaminants there are and whether they are of concern or not due to attenuation to aquifer
materials,

David Schafer (EEG) asked if it was too late to consider other bids, He said that all the
appropriate information could be given to the new bidders so they could muke appropriate bids.
Charlie Nylander (LANL) said that one option is to extend the current contract with Tonto while
still exploring other options “off street”, The existing contract allows for mud rotary drilling.

Jack Powers (EEG) said he was concerned that the LANL project munagement would become
overwhelmed as the drilling program increased, EEG members said it was important to
benchmark costs against other drilling programs both government and private to provide solid
COSt comparisons.

Robert Powell (EEG) asked to revisit the issue of the release of draft data and said that, in his
opinion, the Laboratory should not consider releasing unvalidated data to the state or to the
public, Other EEG members were in general agreement,

The EEG asked for guidance on where to {ocus their attention with respect to compiling a Semi
Annual Report. Charlie Nylander (LANL) asked the EEG to focus some attention on the four
arcas of DQOs, data gathering methods. modeling, and data management and the following
questions: Are we still pursuing the right data quality objectives, are we still collection data with
reasonable technology, are modeling and data management being utilized appropriately, how




might the EEG be better utilized both technically and advisory, and are additional members
needed to fill in gaps in expertise.

Betty Anderson (EEG) suggested that further communication with Laborztory senior
management and stakeholders might be beneficial. Charlie Nylander (LANL) asked if there were
any other comments. Gene Tumer (DOE) said that the Lab's new operating permit from the state
would have more regulatory deliverubles and schedule requirements.

CLOSING

The Annual Meeting came to a ¢lose mid-morning on March 31, 1999 allowing the EEG
members time to compile their thoughts for the EEG FY98 Semi-Annual Report.
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