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1.0 INTRODUCTION 

n i s  second Groundwater Annual Status Repor? is intended to provido the Department of Energy (DOE), 
tho Now Mexico Envlronmant Departmont (NMED), and other intcrestod stakeholders with 3 status of the 
groundwater protection and managomant activities pertormad during fiscal year 1998. This report 
summarizes changes made to fha Los Alamos National Laboratory's (LANL's or Laboratory's) concoptual 
model 01 the hydrogeologicsorting as a result of integrating data collected OvQr tho past year. It also 
providos P projection of activities to be parformed in fiscal year 1999. 

This document provides the status of the implementation of the Laboratory's Hydrogeologic Workplan and 
serves as a focal document for the annual stakeholder meeting hold in March of each year. It is 
specifically written as a cumrnarylevel report and relies on information incorporated by ref orence and 
works4n-progress. 

1.1 Background 

The neod to prepare this Annual Report comos from commitments mado in the Groundwater Protection 
Management Program Plan (GWPMPP) (IANL, 1990) and thQ Hydrogoologic Workplan (LANL, 1998). 
The Laboralory has had groundwater programs in place since 1945. The early programs were focused on 
the need to dovelop reliable watctr supplies. Groundwater quality has boon monitorad through the 
environmental surveillance progmm using existing tost wells, wntor supply wolls, and springs. Since the 
oarly 19905, there has been an increased umphnsis on understanding tho hydrogeologic onvlronmont in 
order to mor0 effectively protea and manage the groundwator resource. 

Tho GWPMPP (approved by DOE in 1996) providesfor submittal of an annual groundwater status report 
to DOE summarizing the status of groundwater protection activitios listed in the GWPMPP. The 
GWPMPP was preparod in response to the DOE roqulremont 13 conduct operations in an environmcntally 
safe manner. DOE Order 5400.1: "General Environmantal Protection Program" establishos onvironmontal 
protection requirements, authorities, and responsibilities for 811 DOE facilities (DOE 1930). The goal of this 
order is to ensure that oporations at DOE facilities comply with all applicable environmental laws and 
regulations, exocutlve orders, and departmental policles, 

The Hydrogeologic Workplan (approved by NMED in 1998) commits the Laboratory to prepare an annual 
report to sumrnilrlzo tho activitlos of tho previous fiscal yoar and to mako recommendat~ons for thd curront 
fiscal year activities. The Hydrogeologic Workplan was prepared in response to the NMEO request to 
prepare a hydrogeologic work plan to address the requircments of the Rosourcc Conservation and 
Recovery Act (RCRA) and :he Hazardous and Solld Waste Amendmon!s o! 1984 (HSWA) as dotailed in 
the regulations and in the Laboratory's RCRNHSWA.pcrmit. Tho Hydrogoologic Workplan is tho 
implementing document for the GWPMPP and tho LaDoratory's institutional commitment to comploto a 
hydrogeologic characterization program. It includes the installation of 32 regional aquifer wells, i.e., tho 
Monitoring Well Installation Project (MWIP), and doscribes the data colloction and analysis activitles 
needed to charocterire tho hydrogeologic setting of the Laboratory as pan of the Pajarito Plateau within 
the regional contexl of the Espnhola basin. The need for characterization of tho hydrogooiogic setting 
beyond that already established by studies over thQ past SO years has been recognizctd 13s a criticai stop 
in developing an effective monitoring program and in managing the groundwater resourcB. 

This document servos as tho annual status report for.both the GWPMPP and the i-lydrogeologic 
Workplan. Further, this document serves as the update mechanism lor the scope and schedule in the 
Hydrogeologic Workplcn. Spoclfically, the Hydrogoologic Workplan will not be revised; however, changes 
to the scope and schedule outlined in the workplan will be discussod with NMED in quarterly meetings 



and at an annual meeting. Those changes for which there is concurrence by all panies will be 
documented in this Annual Report and in the subsequent annual meeting minutes. 

1.2 Summery of FY98 Meetings 

Three moetings were hold to discuss the groundwater c!aracterization activities mat occurred in N98. 
730 partidpants ot the meetings were Loboratdry staff invoked in the ealvities, DOE representatives, and 
NMED represenLatIves 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. 

72 .7  March 30, 1998 Annual Meeting 

The notes from the March 30 Annuat Meeting were issued with me final approvsd Hydrogeologic 
Workplan (IANL, 1998) on May 22,1998. The topics covered included tho Leboratory's approach to 
groundwnter prctection, and prosontation of the ma:erial in the "Groundwater Annual Status Summary 
Report FY97." The non-field activities included geologic model development and a disctJssion of historical 
wator quality data. 

Ths slgnificznt field accomplishments Inciudod 

Drilling and sampling of boreholo R.9 In Aggogate 1; 

Confirmation of the conceptual model's prediction of recharge through the mesas Sy Area G 
pedormance assessment in Aggregate 2; 

e Confirmation of the conceptual model's prediction of rachorge through thG mesas by chloride and 
oxygen isotopes at Technical Area FA) 49 in Aggregate 3; 

Confirmation th8t porched zones in TA-16 are Intermittent and localized, but tracer tost showed 
breakthrough to a spnng in 3 months indicating rapid travel times in Aggmgate 5. 

Proposod N 9 8  non=field activities included data manogemcnt improvements, hydrologic modeling of the 
region (Espanola basin), Proposed Ff98 field activities included drilling boreholes R-12 &id R.25 and 
starting R-7. 

The ogrooments and action Items rosulting from the discussions during tho Annual Meeting wore: 

Agrcemcnts 

0 Schedule 

R-12 March 1998 
R-25 JUIY 1998 

R-7 013 1998 
2 intermediate wells 
in Monandad Canyon Fall 199UFY99 
R-14 Spring 1999 



Final locatlons of wells will be reviewed for possible use for compliance wells on woll-by-well 
basis 

0 Involve state in ovaluatlons for woll completion and other chnngos in scOpc. 

lntermcdlnte well (or multi-complction in perched zones) decisions will be made as well 
completion docisions are made and installed usually within one yeat of regional WON cornplotion. 

Analyze for volatile organic compounds (VOCs)/sornivolatile organic compounds (SVOCs) when 
sources are present, not in every sample. Us0 analysis from four quarters of sampling to defino 
contaminants of concern. 

The data quality objectives (000s) will go through iteration when new data Is available. 

0 Provide more detail in the Annual Report. 

Action Items 

Schedula South Valley 'Wostbay tour. 

Provide letter to NMED with requost and justification to convert intermediate wolls in LA Canyon 
to regional wells 

722 June 29,1998 Quarterly Meeting 

The June 29 Quarterly Meeting Is documenloci in notes issued In il memorandum from Charles Nylmd8r 
ot the Laboratory's Water Quality and Hydrology Group (Envlronmont, Safnty, and Health [ESHI-18) on 
July 31,1998. The agenda included discussion of boreholos. R-12, R-9, R-25, well lnstallatlon priorltios, 
TA.16 slatus, welt drilling techniques, and tho Annual Raport. Tho geology and hydrology encountered in 
R-12 was discussed and the sampling was described. The major conclusions drawn from borehole R e 1 2  
are: (1) that the perched zone water Is goochomicolly dltforent from perched zones in boroholo R.9, 
therefore tho porchod zones are lateraily limited and probably do not extend beneath the mesas in this 
pan of the Laboratory; and (2) the hydrologic sorting of the roglonal aquifer in the northeast pan of the 
Laboratory is different from that expected. The static water level for tho regional aquifer is the same in 
both R-9 ana R-12, and it is a diffarent olevation than in !be nearby willet supply woll. The inregrated 
pressures in tho water supply well raises the water levo1 elevation by upward gradient. 

Considerations for completing borehole R-9 at a deoper total depth were commented on. These Include 
the location close to contaminant sources in Los Alamos Canyon and R.9 is not near existlng deep wells 
as is borehole R-12, so the deoper Information would be now data. )!either boreholes will be complated 
for another year due to budgot constraints. Planned data collectlon versus actual data collection in tho R- 
9 and R-12 boreholes will be presented in the cornplotion reports, The Hydrogeologic Workplan will be 
used as the basis of comparison. 

Plans for borehole R-25 and expected costs were presented. Borehole R-25 will be much deopcr than 
either R-9 or R-12 because the regional aquifer is eXpi3ctGd to be at 1300 ft. The Barber drill rig will be 
used to drill R-25. The estimated cost of the well is $1.4 million if it is single camplation or 52.3 mlllion with 
stainless steel multiple completion. 
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Switching the drilling order of boreholo R-15 (in Monandad Canyon) in place of borahole R-7 was 
discussed. This re-prioritization would be in rasponso to data necdel for the TA.50 Discharge Plan and to 
public concerns about Mortandad Canyon, There was consonsus to move up the scheduled star date lor 
R-15 at the expenso of R-7, even though that will delay the cornpletlon of work in Los AlamoslPuoblo 
Canyon. 

Updates ot the results of tracer studies in TA-16 were descn'bed. Tracer studies suggest that fradure flow 
controls the contaminant distribution and saturation. 

Well drilling techniques were discussed with 8 focus on reducing the cost of drilling the regional aquifer 
wells, Examples of well drilling techniques Used at the Nevada Test Site were provided based on 
intelvlews wlth Nevada Test Site personnej, 

Suggestions were made regarding the Annual Report format. The Annual Ropott should provide the data 
that conclusions are based on, Referencing data Is acceptable as long as the reforenced data is readily 
8CCeSiblC. 

The major agroements and action items reacned in the meeting were: 

0 Completion at boreholes R-9 and R-12 as wdls will be approximately a year from now: D 
completlon proposal with technical rationale will be presented at a future mce:ing. 

0 L4NL will produce a comparison of the R-9 planned data collection versus actual data collection. 

0 R-15 will be drilled starting In October. 1998 and R-7 will be drilled in the spring of FY99. 

* NMED HRMB will send comments on the 'Groundwater Annual Status Summary Report FY97; 

72.3 ocrober27, 7996 Quaderly Meeting 

The second Ouarterly Meeting was originally schedulsd for a8 ond of September but was postponed until 
the ond of October to accommodate the participants' schedules. The notes from the Octobor 27 Ouanerly 
Meotlng were distributed 85 a memo from Charlo9 Nylander, ESH-18, dated December 15,1998. The 
agenda for the meeilng included discussion of R-25 progress, R-15 status, R-9 8nd R.12 completion, 
N99 drllllng plans, modeling task progress, use of existing test wells, results at peer review, status of 
database, and Annual Repoh 

Borehole R.25 encountered SotiJrated conditions with a static water level at an elevation of 711 tt m i s  is 
considerably higher than the regional aquifer was expected, and it is unclear whether this saturation 
represents tho regional aquifer or a perched 20ne. Core, cuttings, and a water sample from R-25 wero 
field sc:eened for high explosives (HE). Tho core and cuttings were negatlvo, but the wator sample did 
contain detectable HE. Analytical results from a fixed laboratory a*e pendlng. 

Borehole R.15 is located in Monandad Canyon. It was started in September with a hollow-stem auger drill 
rig. The borehola was down to 420 ft where the hollow stem auger drill rig was no longer capable ol 
drilling further. Continued drilling of R-15 will wait until the Barbor rig is done at R.25. 

The Laboratory's Groundwater Integration Team (GIT) Construction Subcommittee recommended that 
borohole 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 racommendatlons have been mada for R-12, but muttlple completion is being 
contemplated. 

Drilling plant for IT99 were described as follows: 

Defense Programs WU) 
Complete borehole R-25 

I Drill and complete borehole R.5 In Pueblo Canyon 

Environmental Ratoration (ER) 

Complete borehole R-15 
0 Complete borehole A 4  

Drill and complete borehole R-31 in Ancho Canyon 

Install 2.alluvial wells In Pueblo Canyon and 2'elluvial well In Mona dad Canyon 

A drat: reponon regional (Espaftola basin) flow modeling (soe Keating et sf., 1998) has been comploted. 
Plans for FY99 include development of a high-resolution PajPrlto Plateau model. 

Existing test wells scheduled for plugging and abandonment wlll each be surveyed with the borehole 
camera. I1 a well is structurally sound and could be useful in the characlerizatlon or monitoring programs, 
it may be reworkod and kept In service. It will be a wall~t)y-well decision. 

A peer review panel, Independent of tho Laboratory; has been formed to provide a review of the 
Hydrogeologic Workplan and the MWIP, The first meeting of the reviaw.panel was in August and the 
panel has submined a repon. (The peer review committee is described in Secrion 1.3 of this report). 

A comprehensive database to support the groundwater and watershed programs Is being develcped. A 
steering cornrnlttee is in place and a project leader has been hired, This data will be linked to ER data and 
wlll be accessible through a web site. 

Annual Report is in preparation. It  wlll bo submined to the state on or about January 15. The peer review 
panel wlll review the Annual Report before it Is submitted to the state. 

Major points of agreement from the October 27 Quarterly Meeting were: 

NMED is concerned that Intermediate perched groundwater zones are not receiving adequate 
anentlon in this groundwater characterization program. L 4 N L  has committed to sddrossing the 
Intermediate perched groundwater zones. ' 

a The completion of borehole R-9 wlth a singlescreen in the regional aquifer in the late winter/early 
spring, 

0 LANL committed to providing a list of "critlcnl data needs" lor modsllng at the Annual Meeting in 

IANL committed to providing a more detailed presentation of the modellng to NMED in :he near 

March. 

luture, the date and tlme to be coordinated wlth John Young. 



L4NL wIl1,provide a copy-of the External Peer Review Pons1 Report to NMED and the panel 
would4ke to have interactions with NMED, 

b WNLcommitted to have a small group meeting with NMED to discuss the prioritization of the 
wells in December. 

13 Independent Peer Revkw Panel 

The GI7 formed an.External Evaluation Group (EEG) to provide an independent review of the GlTs 
implementation of the Laboratory's Hydrogeologic Workplan. "ha EEG consists of six mambers with 
diverse technical and professional backgrounds to provide 8 broad technical and managerial review of the 
Laboratory's Hydrogeologic Workplan activities and methods. The GIT plans to odd two additional EEG 
members In IT99 to further strengthen this rnulti.disciplinary peer review group. 

t h e  EEG met August 17 and 18,1998 at U N L  for the first semi=annual review of activities proposed 
under the Hydrogeologic Workplan. The EEG studied the written docurnenf the %roundwater Annial 
Status Summary Report W97, and tho response to a request for information trom th9 NMED. t h o  EEG 
also listened to a number of introductory and techniml presentations, partkipeted ir; t field trip to view 
aspscts'of the geologic setting, and visited a well ste where drilling operations were in progress. 

The EEG has committed to provlde :echnlcal review of groundwater characterization acthrities tor the 
planned 7-yearduration of the project The EEG wlll mmr twice annually, generally in March (associa!ed 
with me annual meeting) and August The EEG will review documents and providc requested advice 
through the year, The EEG has appointed a chairperson (Dr. Robert Charles) that coordinates EEG 
meetings and serves as the focal point for communication wfth the EEG. 

The EEG consists of the following members: 

0 Robert Charles, Ph.0.-Dr. Charles has a doctorate In Geology with a specialty in geochemistry. 
. He also has a Master of Arts degree in Organizational Mnagoment, and has more then 25 years 

of experience in his disclpllnary areas. Dr. Charles serves as Chair of the EEG. 

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

John Butler, M,S.L'r. Butler has a Master of Science degree in Chemistry and 25 years of 
experience worklng for federal agencies, international agencies, and private companies. He has 
zqecialked in environmentai economics since 1980. 

Robert Powell, MS.-Mr, Powell has a Master of Science degree in Environmental Science and 
25years of experience and 33 groundwater-related publications. Mr. Powell has expertise in tbo 
area of law-flow groundwater sampling, 

more than 20 years of experience in health and environmental science. Dr. Anderson is a 
national& renowned expert on risk assessment and established the major national risk 
assessment programs ar the Envlronmttnftll Protealon Agency. 

. 

0 Elizabeth A n d e m ,  Ph.D,-Dr. Anderson has a dmorate degree in inorganic chemistry and 



0 David Schator, M.S,-Mr. Schafer is employed by Geraghty CI Miller and has 25 years of 
experience locusod on computer modeling ushg numorical modols, analytic olomon! models, and 
proprietary analytical models that he has developed. 

The major conclusians d the EEG's repon, titled "Somi.Annua1 Report, Groundwalor Integration Team 
Emma1 Evaluation Group Lo'J.AIamos Natlonal Laboratory" (EEG, 1998) are: 

The Hydrogeologic Workplan is thorough and well integrated with othor ongoing Laboratory 
programs and Labontory statf have formed a produlivo loam to accomplish the work, 

Rolationships among IANL, DOE, and NMEO appear to bo improving, but continued frequent, 
detailed, and Consistent communication offons must be maintained to foster funher improvcmont. 
Ropresenfntlves of NMED were requested io anend the next seml-annual meeting. 

Reach a timely agruement with NMEO on maximum contaminant IQvels (MCLs) and alrornnto 
contaminant levels. 

Knowledge of contaminant transpon through the intormediato perched zones will bo necessary, 
Although tho locus Is on the regional aqulfor now, further oxamination of the intormediato perched 
zones In the futuro is recommended. 

The drilling methods and equipment are paramount to obteining the information necossory to 
meet the DQOs in the Hydrogoologic Workplan. Although the drilling costs for the first two walls 
were high. tho selected drilllng technologies are correct and appropflate. Howovor, tho costs 
should be benchmarked against similar activities. 

Developrncnt of a comprchensive dalebaso should bo a high prlorlly. 

A second drilllng crew should be trained and used to relieve tho existing 3-person crow. 

Recommend metal fittings far well completion rather than PVC, 

Modeling should bo ccncurront wlth the woll dtilling/data collcdlon and should be used to inform 
the decisions of how many more wells and where they arc! located. 

FY98 AccornpUshmonts 

This saction is intended to provide a concise list of N98 groundwater activity accomplishments. Section 
5.0 describas the ER Project-funded wells that are planned for FY99 based on the expected funding 
profile, More detnllod descriptions of these octlvitles are contained in the referenced sections. 

* Drilled borehole R.12 in Sandia Canyon to the regional aquifer; collected cuttings, Cora and 
water samples. and completed analyses of collected samples (Aggregato 1 , Soction 4.1) 

Orillod borohole R-25 near Canon de Vallo, collected cuttings, care, and water samples 
(Aggregate 5, Section 4.5) 

Started drilling borohole R-'I 5 in Mortandad Canyon (Aggregate 7, SeGion 4.7) 

0 Installed alluvial wells PAO-2.5, PAO.3, PAO=SN, and PAO-SS (Aggregate 1, Soction 4.1) 
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e Updated the FY97 Hydrogeologic Conceptual Model to include now findings (Section 3.5) 

a Completed a reglonai-scale hydrologic model using the finite Element Heat and Mass transler 
(FEHM) code, This modeling offorf is documented in a draft ropon by Koating et al. (1998) 
(Section 23) 

e Formed an independent pder review panel to provide broad-based, rnulti-disciplinary 
~s~essrnents cd the Hydrogeologic Workplan activitlas. The rosults of the first semi-annual poor 
review are documented in Semi=Annual Report, Groundwater Integration Team External 
Evaluatlon Group, Los Alomos Notional Laboratory* (EEG, 1998) (Section 1.3). 

Completed a usor neods assessment for the comprchansiva groundwater datab8SQ (Section 2.2). 

1.S Organlretlon of the Annual Report 

Both tho GWPMPP ond the Hydrogeologic Workplan describo data collection and analysis activities. 
Those activities ccnsist of both non-field and field activltles. Non-field activities include tasks sucn as 
project management, data management, and compu!er modeling, Field aalvitles include Some that are 
regional in scale (e.g., sample all springs) and some that are specific to particular geographic areas, 
referred to as aggregates in the Hydrogeologic Workplnn, 

Tho status 01 tho nondield activities is doscribed in Seaion 2.0 of this report. Section 3.0 provides the 
current updates to the Concoptual model based on the year's studies and comploted octivlties. Tho results 
of the field actlvltles or0 presented In Section 4.0 and Soctlon 5.0. Section 4.0 provides discussion of the 
aggregate-specific studies and findings. Section 5.0 contains 8 summary of acthrlties proposed for M99. 
Section 6,O provides the bibliographic infonatlon and Seetion 7.0 is a placeholdor for the annual mectlng 
minutes and octlon ttoms thQt will be distributed during the weok following tho annual meeting. 
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2 0  STATUS O f  NON-FIELD AC'i'lVlTIES 

Non-field actlvities fall into one of three categories: project management, information management, and 
modeling. 

2.1 Project management 

2.7.1 M98 Accomplishments 

Signi!icant project management activities eonduetod during Fy98 have been discussed in Section 1 .O, 
This section summarizes the actfvities In bullet form. 

Stakeholder input and regulatory direction was sought in Jour quarterly meetings with DOE and 
NMED representatives. 

An EEG was formed 10 provide external opinion on the implomentatlon of the activities described 
in the Hydrogbologlc Workplan and the GWPMPP and to serve as a peermiiew eommitteo for 
on-going implementation strategies. 

An External Evaluation Group Action Plan (Nylandar, 1999) was written to address 
implementatlon of the EEG's recommendations, 

FY99 Planned Act/vltles 

Hold GIT meetings on a biweekly basis, or as often as nacessary to respond 10 program 
activities, 

Collect stakeholder input and regulatory diredon in four quanerty meetings with DOE and NMED 
reprosentatlves, 

Ensure external program review by the E E G h  two meetings and review of documents as 
necessary. 

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

Based on EEG recommendations, make 0fforls.to reach consensus with NMED on two issues in 
N99: (7 )  approach for continued investigations when contamination is detected in a regional 
aquifer welt and (2) establishing the basis fOrQFOUndW3tEtr quality limits, Initial discusslons of 
proposed approaches for both of these issues will be discussed at the Quarterly Meeting 
(fffbnrary 3, 7999) and prellmlnary drafts of the approaches will be discussed at the Annual 
Moeting in March, 1999. 

2.2 In~omat~on Management 

This sectlan summarizes progress towards developing a Hydrogeologlc Workplan database (HWPDB) in 
support of the well ddlling and'sampling activities and.data needs described in the Hydrogeologic 
Workplan, The objective is to develop a database thatecontains both the analytical and physical 
groundwater data. These data will include historic data and data collected through the MWIP. While the 
database will be prlmarlly designed to support modeling eforts conductad as parl'o: the Hydrogeologic 
Workplan, It will be sccessible to all groups involved In the Hydrogeologlc Workplan and to State 
regulators and overslgh: personnel. 



2.2.1 Progress During FY98 

Activities identified in the FY97 Groundwater Annual Status Summary Report were accomplished to the 
degree possible, Most activlties described are ongoing eiforts to develop and maintain the database, m d  
improve database usability. 

Budget 

A budget describing the tasks and associated costs for developing the HWPDB was developed. The 
budget development was a cooperatbe effort between ESH-18, €am 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 3  million. This 
budget request was submined to the DOE Los Alamos Area Off~ce in November. No response has been 
received to date. At present there is very little funding for developing the i4WPDB. 

User Needs Asscrsmcnt 

Hardlng Lawson Associates petformed a User Needs Assessment for the HWPDB. Their findings 
included.the following recommendations: 

0 Form a steering committee to coordinate EStUER efforts. (WO have formod tho steering 
committee from ESH and ER representatlves,) 

Manage the HWPDB as a separate database from the ER Database 

L‘se the existing Facllty tor Inkmatbn Management Analysis, and Display (FIMAD) Geographic 
lnlcmation System as a founda3m for the spatial portion of tho HWPDB 

Dovelop a Data and Records Management Plan 

0 Identify existing records that should be Included in the HWPDB - Include 8 plan for sharing information with the public and State pomnnel 

All of the recommendations were adopted, Those requiring action have either been completed and are 
discussed here or are planned to begin in FY99 assumlng appropriate funding has been approved. 

HWPDB Project XXllder 

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 dstabase support and development of the HWPDB. Irwill bo tho 
Project Leader‘s responsibility to coordinate with all the participants In the Hydrogeologic Workplan to 
develop the HWPDB. 

222 M99 Planned ActlvWes 

Development and tomslization of the “end stare vision” by !he HWPDB Project Leader is planned 
for N99. 

Developmentdf a Data and Records Manegement Plan for the HWPDB by the HWPDB Project 
Leader Is planned lor N99. 
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0 Consensus will be sought by the HWPDB Project Leader on the priorities for loading the vsrious 
data sets, 

A dafa repository will be created and loading or linking of existing dalaand data currently being 
collected will begin in N99. 

0 

It should be noted that, at th9 current levels of funding, the HWPDB will not be a comprehensive 
data base. 

2.3 Modeling 

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

3 ,  

2. 

Support for the MWIP including siting well l&tlons. 

Integration of stntigraphlc, hydrologic, and geochemical daia available lor the Palarito Plateau. 

3. Testing of hypotheses concerning predominant flow directions, recharge zones, and potential 
contaminant migration in the regional aquifer. 

23.1 Progress During FY98 

Activities identifie6 in the FY97 Groundwater Annual Status Summary Report were accomplished to the 
degree possible. Most modeling octivities.described'are ongoing ~ffom to develop and refine the overall 
hydrogaologic conceptual model. Table 2.3-1 includes a description of modeling tasks, subtasks, ci short 
synopsis of N98 status, and future actlvities. A dlscussion of W98 hydrologic, geologic, and 
geochemical modeling,activl!ics and M99 planned activlties follows. 

Hydrologic Modeling Activities 

Regional Aquifer Modeling Activities 

A groundwater flow model lor tbe Los Alamos regional aquifer is being developed to complement the 
MWIP. The broad goals forthis modeling work include (I) integration of gsologic and hydrologic data, 
(2) refinement o! our conceptual model for flow inthe regional aquiler, and (3) slmulalion of potential 
contaminant transport. To date, a hydrostratigraphk framowor'd model and a steadyostate flow model of 
the regional aquifer have been devdoped. The model hat been calibrated to water levels measured in 
770 domestic, tost, and supply wells under non-pumping conditions. 

To accomplish modeling goals, a fluid flow and transportcode was developed at IAN1 called FEHM 
(Zyvoloski et al,, 1996). FEWM'has a number of capabilities that tdil be critical to the success of this 
project, including simulation of multi-phase flow and madive-transport. Gridgenerating software, also 
developed at LAN1 (Trease e: al,, 1996), facilitates devetoprnont of complex computational grids that can 
be used to represent subsurface hydrostratlgraphy. The authors of the FEHM code have developed the 
current version of the code under tho sothhrare b A  program forthe Yucca Mountain Slte Characterization 
Program, mereforti a QA pedigree bas been esrabllshed, and the code version is tracked uslng 
configuration manzgemen: software (Dash et at., 199;?, 
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Tie extent of the Los Alamos regional aquifer model approximately corresponds to the structural 
boundaries 01 the Espafiola basin. ey extending the flow model well beyond the boundaries of the 
Pajarito Plateau, :he influence of boundary conditions on model results has been minimized. In building 
the modal, a wide range of geologic and hydrogoologic data for the basin was inlegtarad, with the highest 
priority ofl detail and accuraty in the vicinity of the Pajarito Plateau. The objective is to build and improve 
upon previous flow models !or tho region (e,g., Hoame, 1980; F rennsl, 1995) by increasing the amount of 
geologic detail incorporated, by using a more finely resolved grid (especially In the vertical direction), and 
by extending the model boundaries to a more physically.meaningfu1 distance, 

At present, the Los Alamos regional aquifer model represents a preliminary StQ3dy=State grounawaler 
tlow model with physlcally meaningful boundary conditions and elevatlondepondont recharge ratos. 7170 
lateral boundaries are locoted 8s follows: tho westom edga is defined by topographic dividos in the 
southoast and nonhem Jomoz mountains and the western margin of the Valles caldera; northern odgos 
3re defined by the nonhemmost extent of the Santa Fe Group; the eastern edge is defined along the 
drainage divide botween the Rio Grands and Rio Pocos; and southern edges are defined along the 
transition tone batwean the Espanola basin and the Santo Domingo basin to the south. Mos: of the 
lateral boundaries are specified as."no-flow", sinco they 8re loca!ed either at presumed groundwater 
divides or in locatlons where the Santa Fe Croup is very thin or absent. Boundarios where water ontors or 
exits the model are along the upper Rio Chama and Rio Grande valleys, along the western margin of the 
Valles caldera, and along tho EspaAola basidsanto Domingo basin transition zone, The uppar boundary 
represents the water table, which receives recharge at rates constrained by observod rainfall data and 
elevation dependent ratios of precipitation-to-recharge. 

Calibration results demonstrate tho ability of the modo1 to reproduce observed heads in the vicinity of 
LANL and to predict roasonablo fluxes across model boundaries, The relative magnitude of fluxos into the 
model along northern river valleys, out of the model to the south. and towards tho Rlo Grande in the 
center compare favorably to values presented in previously published reports. The censltivity of the model 
to assumptions about rechargo, hydraulic conductivity, and the significance of the Pejarito fault zone has 
been investigated. Our preliminary conclusions include the.following: (1) a steady-state calibration is 
insensitive to assurnptlons about the pernoability 01 bath the Pajarito fault zone and the "Chaquehui" 
Formation , and (2) the modal is very sensitive to recharge rates and therefore further calibrations may be 
useful in constraining the range of plausible recharge ratos in this arm. For D mare detailed description of 
thQ Los Alamos reglonal aquifer model and preliminary results, see Keating el 01. (1 998). 

Other Hydrologic Modeling Acfivifhs 

Smaller-scale modeling efforts were performed or began during M98 and are intonaod to ultimiltoly feod 
into the regional model or subsets cf it, These efforts focus mor0 on the unsaturated zono than does thO 
rogional model, 

One modeling activity using data from TA.54 Area G addressed deop drying within the mesas. Previous 
studies using natuml chloride anu stable isotope tracers have indicated that deep evaporatlon can dry out 
the mesa subsurface which resultsin small downward flux rates of liquids (Nowman, 1996; Newman ct 
al., 1997). Stauffer and Birdsell (work in progress) modeled topographically driven airflow in mesas and 
found that air flow through &I fracture.system can explain the axistence of low moisture conlentlhigh 
chloride zones deep within mesas. These dry zones roduce the downward flux ratcs of liquids in mtxas, 
but the airflow may incroaso the movement of volatile species. 

Ocvelopment of a hydrologic model for the lower Los Alamos Canyon was started. Activities thus far have 
focused on developing a representative hydrostratignphlc model for the canyon, The recent stratigraphic 



and hydrologic results from borehole R.9 havo been critical for developing the Los Alamos Canyon 
hydrostratigraphic framework. The obsowations of tno pbrched zones and tho relined stratigraphy from 
the R-9 drilling have allowed the development of a mor0 representative conceptual model of the lower 
part of ;he anyan,.which should translate to bettor numerical flow models. 

Unsaturated flow beneath Mortandad Canyon was modelod by Dander (1998) as part of his master's 
thesis. This study was conducted to develop an undorstandlng of the unsaturated hydrologic behavior 
below the canyon floor. Tho main goal of this study was to svaluote the hypothetical pcrfomance of tho 
vadose zone above the wnlor table. Numerical simulations of unsaturated groundwater flow at the sile 
wore conducted using the FEHM code, A two-dimensional (2.D) cross section dong tho canyon's exis 
was.used to model flQW between an alluvial groundwater system and the regional aquifer approximately 
300 m below. Using recharge estimated from a water budget devcloped in 196?, the simulations showed 
waterS from the perched water table reaching the regional aquifer in 13.8 years, much fastor than 
prevlously thought Addltlonally, slmulations indiCatQ that saturation Is occurring in Ihe Guaje Pumice Pod 
and that tho Tshirege Unit 18 is near saturation. Llthotoglc boundados between the eight lithologic units 
represented in the model play an important role in flow and solute transport within tho system (though the 
values of permeability are uncert&in for some unit$. A component ot horizontal flow is shown to occur in 
three thin zones above Capillary barriers; however. vertical flow dorninatos the system. Other simulations 
were conducted to oxamine the effects of chmging system parameters such as varying recharge inputs, 
varying tha'distribution of recharge, and bypclsslng fast-path fractured basalt of uncertain extent and 
properties. In general, the travel tlme to the regional aquifer varies inversely wtth recharge rate, Thus 
doubling tho recharge rate will halve the travol time. Systom sensitivity was also explored by changing 
model parameters with respect to size and types 01 grids and domains, and the prosenco of dipping 
stratigraphy. 

Geologic Modeling A d v i t i s  

A revised dlgitol geologic model (FY98 model) has been developed for LANL This model resolvcs all 
inconsistencies that previously rosulte6 in the intenectlon of stratigraphic surfaces, A major effon was 
also made 10 Identify the exlect of additional pre-Ehndoliar lava flow unlts that could hnvo major impaets 
on groundwaterflow. Top and bottom surfaces were created for four basalt untts as well as two quartz 
latite flows of the Tshicoma Formation. These new units have not yet been incorporated into the model 
due to surface intersection problems and pending development of appropriate methods to impon these 
discontinuous surfaces into the Stratamodel software petkage. As these un'm have a major impnct on 
models of ground wster flow, efforts are continuing on resolving outstanding issuas and incorporating 
these data into the model. An lntedm N99 model incorporating these unlts should be available by early 
January.'The new FY98 model is available at FIMAD. 

The goologic model was used to provide quantitative predictions of the depths of stratigraphic contaas for 
boreholes R.9, R-12, and R-25. Dnlling results from borehole R.9 confinnod the importance of the deeper 
basalts (pre43andelier) in any hydrogeologic model, New data to help define these deeper units were 
collected and include: geologic age and rock chemistry data, the geologic map o! the White Rock 
Ouadrangle (Dethier, 1997, and drilling results from the MWlP R-series wells, and the GR-sones water 
supply replacement wells in the Gueje well field. 

Gcochcmial Modeling Activities 

Geochemlcal modeling was conducted for borehole R-9 using the computor code, MINTEQA2 (Allison ot 
nl., 1991) to quantify adsorption of uranium (uranyl) onto hydrous ferric oxide (HFO). The results are 
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briefly discussed hore while a mare detailed description is provided in the summary for Aggregate 1 N98 
Investigadons (Section 4.1.1). 

Rosults of the adsorption modoling suggest that, in the loww perched zonu, over half cf the uranyl 
present is bound as a surface complex, S02UO;. The remaining dissolved (non-sorbed) uranium occurs 
mainly as UO2(C0J3* with some U02(COJ)22'. The model prodictions for dissolved uranium are in 
excellent agreement with the measured values. Uranyl complexation with mobile bicarbonate and 
carbonate ions in tho lowerporehec! zone docroases lhe amount of adso~t ion by 41.7 %, which results in 
uranium concontralions exceeding tho proposed Environmental Protection Agency (EPA) MCL of 20 pgl.  

In addition to boreholo R.9 geochemical modeling, the PHREEQC code was usod to axarnlne barium 
solubility an3 speciation in TA-16 springs and tho Canon de Valla alluvial sysrem. The results are brietly 
described in the summary for Aggregate 5 (Sectlon 45). 

23.2 FY99 Planned Actlvitks 

Hydrologic Modcling FY9Y Plonncd Activities 

Conlinuod calibration of tho Los Alamos regional aquifer model will bo accompllshod by simulating 
transients in the aquifer. Etlects of pumping In Los Alamos, Espafiola, and Santa Fe woll fields and 
simulations of historical lronds In water levels will ba IncorporatOd into tho model. A hlgh rosolutlon sub= 
model of the regional rnedol for the Pajarito Plateau will also be developed. This will allow rnffre detailed 
predidions at the U N L  site. Finally, transport capabilltios will be added 10 the model, both reactive and 
non-roadiva, in order to test Its ability 10 predict the obsetved concontrations of major ions (e.g., Na, Ca, 
Mg) and stable isotopes (e,g,, 8'0, 60, "C) in wolls and sprlngs. This anolysis is inlended to holp rafino 
bath !he ConceptuaJ model and the numerical flow model. 

Continued development of tho lowor Los Alamos Canyen hydrologic modol is plnnnQd. The focus will bo 
to dovelop flow models to examino the llnks betwoen the various aquifers in tho lowor pan of tho canyon. 

Ccologic Modeling FYY9 Planned Activities 

The 3-0 Site-wide Stratigrophic mOdQl maintenance and enhancomant activitios plannod for FY99 
include: 

1, Migrate the current 3.D Geologic model to the StratamoUol sottwaro 

2. Extend, rcfino, or create new grids in Stratamodel for spocilic applications such as UetaiJod 
studies at mnterlal disposal areas (MOAS) or stream channels. 

3. Review and compile existing geologic information, or collect new informatton as roquired, to 
insuro that regional extont andlor retlnemont of tho modol fulfills modeling roqulrements. 

4. Complate incorporation of older basalt and Tshicoma flow units into the model 

5. Develop a basic geologic inlormationldata model for the Chaquehrii Formation based on 
chanctariratlon of euttlngs from new water supply wells and a posslble study of equivalent units 
having Surface exposure. 
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6. Assist in devoloping a geohydrologic atlas to include, at a minimum, spatial distribution of units in 
2-D and 3-0, geology at the wator table, chernkal and physical propcrry Information or units, 
sources of data for tha mooel, and D web page doscribing and illustrating the geology at UNL 

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

8. Creation of Fy99 3-D stratigraphic modo1 and updating model on a timely basis when required by 
customers. 

Geochemical Modeling FY99 Planned Activitiies 

Contlnued geochemical modeling of the Los Alamos, Sandla, and Monandad Canyons will be 
Rccompllshed by (1) incorporating speciaflon, minora1 SLlturatlon index, and adsorption compuranons 
using alluvial,.perchod intermediate, and regional aquiler groundwaters its data input, (2) perfoning 
adsorption exparimants as neoded for key contaminants, e.$. uranium and strontium, (3) validating 
geochemical modollng using water chomistry data, results of mlnemlo~:ml analyses, and hydrologic 
proporties of different aquifer materials, and (4) p3rfoming fisk analyses uslng geochemical data 

Geochemical modeling of Canon de Voile perched zones and regional aquifer groundwater will be 
inltlated by (1) lncorporatlng speciation, mineral saturation index, blodegradntion and adsorption 
computations; (2) performing biodegradation experiments for key HE contaminants as needed, o.g., 
hexahydro-l,3,5=trinitro-l ,3,5-trlarine (RDX) and 2,4,&trinItrotoluene (TNT); (3) validating goochomical 
modeling using water chemistry data, results of rnlneralogical analyses, and hydrologic properties of 
dltleront aquifer materials; and (4) performing risk analyses using geochemical data. 

Additional goochemical modeling of barium speciation and salubillty will be perfoned as mom water 
chemistry tirne=sorles data Is collected ot TAD1 6. A summary of FY98 borlum rnodollng rosuhs are 
included in tho dlscussion of AggrQgntO 5 (Seaion 4.5). 
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3.0 W98 HYDROGEOLOGIC CONCEPTUAL MODEL (AGGREGATE 9) 

Aggrogtrfe 9 (site-wido aggrogato) addrosscs tho ontire Laboratory. It must intogrote all availublo 
information from field and modeling studies to updato the overall hydrogeologic concoptual model tor the 
Laboratory and the Pajarito Plateau. 7'he hydrogeologic conceptual mod& was described in thQ 
Hydrogoologic Workplan. The elements of tho hydrogeologic conceptual model arc reproduced in this 
section along with a description 01 tne how tho inlormation from site-wlda and aggrogato-specific actlvitios 
support reflnements to that model. The following sodons present the hydrogeologic concoptuol model 
and refinements thereto as they relate to mesas, alluvial groundwater, intermediate perchccl groundwater, 
and the regional aqulfor. 

3.1 Hydrogeologlc Conceptual Model for the Mesas 

There are five dements (A-E) of thO hydrogeologic conceptual model that pertain to the mesas. The 
majority 01 -98 etlom further strongthen the hydrogeologic conceptual model mesa cloments. There 
has been soma reduction in uncertainty regardlng surfaco rccharge on the western margin of the 
Laboratory. 

Analyses 01 isotope and chiorids content in N97 of cor0 from TA-49 a d  TA.54 suggest that the portion 
of the mesa above the neighboring canyon bottom oxperioncos a higher rate of poro water ovaporation 
than does the part of the mesa lying bolow th0 canyon bottom. This onhanced ovaporatian apparently 
occurs by air movement along Iractures and stratigraphic features such as intorflow boundaries and surge 
beds, The agreement of results from Wo sites that are widoly separatod suggests that this phenomenon 
may occur at mesa s0tlings.h the lower rainfall portion of the Laboratory. This drying process results in 
very low infiltration ratos withln !he m 0 ~ i l .  

Insights into the subsurface hydrogoologic conceptual model tor the near-surface western ponion of the 
Laboratory come from examination of detailed hydrographs for the springs a! TA-16 (Aggregate 5, 
Section 4.5) and the drilling o! borohole R-25. In addition, tracor studies a! TA.16 indicate rela!ivoly direct 
connections of effluent sources with pathways to these springs. The data suggest that groundwater flow 
in this area is structurally controlled by surge beds and/or fracturod intervals (LANL 1998a; LANL 1998b). 
Spring discharge and groundwater flow a! shallower depths (less than 200 tl) evidently occurs as a result 
of highly channelized flow along discrete zones rather than as discharge from a larger porous media 
volume. Contaminant transport through these systems thus may be rapid and seasonally variablo. 

Fracture flow probably plays a significant role in water movement through the shallower depths at TA-16. 
Basod on borehala camera photography at R-25, it is possible that fracture flow contributes recharge to 
tho deeper groundwater system. 



Uncertnlnty in this element romains high. me invostigarions to datG confirm that thc rcchargo rates are 
probably quit0 ditforent thOn hava boon obsorvod in othor p0RiOnS of tho Labontory, but quuntiliwfion 01 
those rates will require addition01 work. Plannod FY99 activltjes in AggrQgate 5 will emphasize reducing 
the uncertainties in tho flow paths from the surface to springs and deeper groundwatar. 

Work at TA.16 shows thn: adding water to a mesa top and a canyon botlom (such GS from tho 260 cutfnll) 
does contribute to recharge to the rsglonnl aquifer systorn (as discovered in borohole R-25). However, 
the existonce 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. t h e  
magnitude of recharge rate alteration associated with various types of disturbance and the oxtent of the 
nitoration remain to be further quantified. 

Aside from analysis of flow rogirnes at the TA-16 springs discussed in Element B, none of me work in 
FY98 nddressod fracture flow In mesas. 

ts In vapor form V~D- air 1 1 .  

There am no refinements to this element this year. Work continues on contaminant monitoring and 
collection of air pressure data within the vapor plumes at MDAs 1 and G (Aggregate 2, Section 42). 

3.2 Hydrogeologic Conceptual Madel for Alluvlal Groundwater 

Thore are five elements (W) related to alluvial groundwator in the hydrogeologic conceptual model. 
Work completed in W98 tends to confinn theso elements. 

This eiemont continues to be confirmed by wafer level measurements in existing alluvial wells and in 
'newly installed wells. Investigations in alluvium in Aggregates I and 4 illustrate the transient naturo of 
alluvial groundwater in ephemeral canyons. In Aggregate 1 (Section 4,1), four wells were installed in 
middle Pueblo Canyon at locafions where alluvial groundwater was possibly prosont Two of the wells 
went dry during development. Water levels in all of lhese wells will be monitored to loam more abou 
seasonal fluctuations, but these initial indications are that sustained alluvial groundwater is not present in 
that portion 01 Pueblo Canyon. A similar observation cm be made in Aggregate 4 (Section 4.4), where 
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two rounds of water level measurements in five Ancho Cenyon wolls lound prodominantly dry condltions. 
This demonstrates the general abssnca of alluvial groundwater in tho north branch of Ancho Canyon but 
for a few days or weeks a year, The Surveillance Program also confirmed dry conditions in Water Canyon 
and in the lower segmenB o! Fonce and Sandia Canyons through quarterly water levo1 measurements. 

This olsment continues to ba confirmed Sy ongoing field mea~urements of near=surface hydrologic cycle 
components and Of groundwater. Scoplng calculations estimate that the volume of stored alluvial 
groundwater in the largest canyon systoms at the Laboratory is opproximatoly equivalent to the annual 
volume ot sireamflow loss (Figuro 3,2-7). This suggests that there nay be approximately a complete 
replacement of stored alluvial groundwater by offluentsandor natural runott every few years, This may 
vary betwoen canyon systems. 

The canyons with the largest natural or anthropogenic surface water flows aro those that consistontly 
haw alluvial groundwater. Those canyons with the most significant known shallow perched alluvial water 
bodies ore: lower Pueblo, Los Alamos, Monandad, Pajarito, and Canon de Vallo. Portions of OthQf 

canyons, such as in Sandia Canyon bolow tho sewage eff luonl discharge, may also contain more 
IoCaliZQd sections with alluvial groundwalor, but woll coverago i5 incompleta to confirm this. Planned 
additiorral shallow wells’will assist In completmg fhe mapping of shallow sa:uration. 
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Figure 3.2-1, Volume of shallow groundwater vs, annual stroamflow loss and cf lhent discharge. 

Groundwater Annunl SlarUs Ropon-N98 21 o m 9  



Figure 3.2-1 displays scoping estimates of the approximate volumes of shallow groundwater found in the 
mojor "wet" canyons vrlthin the Laborntory boundaries, The groundwator in Los Alamos, Pajan:o, and 
Water Canyons was assumed to be principally supportad by natural streamflow, and that in Pueblo, 
Mortandad, and Sandia Canyons was assumed to be supportad by enluent discharges. Natural 
streamflow losses across the Laboratory were calculated from ESH-18 stream gaging data by comparing 
upstream and downstream flows, Effluent discharges were taken from ESH-18 records. All effluent was 
assumed to be lost to seepage onsfte. The lengths of the Suspected" saturated zones were taken from 
NMED's 'Hydrogeologic Evaluation of Los AIamos National Laboratory" (1 996). The lollowing widths and 
depths of sa:uratjon (ft) were assumed: Los Alamos (100, 15), PajaritCdThree Mlle (SO, lo), Water (20,10), 
Pueblo (200, 35), Mottandad (40, lo), Sandia (40, 10). A porosity of 0.35 was assumed for all canyons. 
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Tritlum, 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 etlluents to significant depths (more 
than a few hundred feet) in the vadoso t3ne beneath alluvial groundwater in effluent-supplied or 'wetter" 
canyons (Aggregate 1, Sectlon 4.1). Elevated concentrations of uranium, possibly anthropogenic oxalate, 
and nitrate In same of the perched zones raise questions about tha source areas (Aggrognte 1). Nitrogen 
Isotope studlt3s (Aggregate 1) suggest that the source of nitrate in perched water lrom borehole R-12 is 
most llkely sewage effluents, The closest known sowage etlluent streams are located approximately three 
quarters of a mile away in Pueblo Canyon and two miles away in Sandia Canyon. 

Alluvial groundwator does contribute a rolatlvely small amount of rocharge to the regional aquifer. Tritium 
activities in regional aquifer samples from boreholos R-9 and R-12 indicate tom@ recharge of water from 
the land surlaco to the regional aquifer in a period of 40 yoars or less (Aggregate l), but the activities are 
very low in relation to drinking water standards, These findlngs support earlier test resultS obtained in old 
monltoting wells scattered across the Laboratory. Modeling work completed in Mortnndad Canyon 
(Sectlon 23.1) suggests that alluvlal groundwater could reach the regional aqulfer in approximately ten to 
one hundred years, depending upon the assumed recharge rat0 used in the simulations. 

Contlnued work will focus on identlfylng major flow paths, 
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No investigations concoming recharge were conaucted in dry canyons in Fy98, wlth the exception of 
alluvial wells in Ancho 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 elfluent, Previous 
work In Monandad Canyon has demonstrated the presonce of a subsudace tntium plume and a 
numerlcal modeling study In Fy98 suggests that flow Is primarily downward and may reach the regional 
oquller In 10 to 100 years (depending on recharge rates used) (Section 23.1). 



There is rolative cottainty in this aspect of the modol, which drove the Hydrogeologic Workplan to 
prioritize wells in "wet" canyons. The installation of borehole 3.31 in Ancho Canyon will be o test of this 
modal element. 

At TA-16 noar the western boundary of the Laboratory (Aggregate 5, Section 4.5), the flow of water from 
tho surface to units within the upper 200 feet of the vadose zone soems to be influenced by strucural 
features (fractures, faults, and joints) and surge bods. However, with respect to deeper geologic units, the 
FY98 work does not provide a significantly enhanced undorstanding of their role in subsurface flow. The 
presence of Laboratory contaminants in borehole R-2!5'ot relatively shomlntcral displacement from the 
likely sources indicate plateau recharge over relatively short lcngths 01 Stream channel, or possibly even 
more direct pathways such as via fracturas. Dual porosity (fracture flow and matrix flow) probably 
accounts for movomenr of groundwafor through the more weldod soctlons of this Zone. Matrix flow 
probably dominates through the many less welded sequences at TA-16. 

3.3 Hydrogeologlc C0ncep:usl Model for Intermadlatc~ Parchad Groundwater 

Five elcments (K-O) comprise tho hydrogeologic conceptual model for intermediate perched 
groundwater* Tho work completed in Fy48 tends to support all of the element$, although understanding 
of thQ intermediats ZOnes is still very limited. 

Thls dement is supponed by work done in M98 and previously. Intormodlate perchad Zonos have been 
identlfied in Pueblo Canyon, Lo5 Alnnos Canyon (R-9 and othor wells) and Sandia Canyon (R-12) 
(Aggrogate 1, Section 4.1). 

The groatest uncenalnfj assoeiatod with this olemont is whether other canyons have intarmediate 
perched groundwater zonas and how the zones are distributed. One 01 the objectives of the deep 
boreholes drilled for this projoct Is to locate possible perched zones. 

The intermediate depth perched groundwater zonos present beneath Los Abmos Canyon aro more 
numerous than proviously recognized. Borehole R-9 encountered five perched systems within tho vadose 
zone. The saturatod thicknesses of these zones were variable: some of the  zones were thin (a few feat 
thick) while orhers showed saturated thicknesses groatot than anticipated (more than 70 feet). 
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Additionally, the field observations indicate some of the perched horizcns are confined. The data suggest 
that delineating the direction or velocity o! groundwator flow for all but the largest saturated ZonOS may 
prove difllcult. 

Tho uncertainty associated with this element is very large. This uncertainly led to thG Hydrogeologic 
Workplan approach of drilling to the regional aquifer to discover all of the perched zones and perching 
layers. 

This elemont of the modo1 must be changed based on work completed in FY98 and ebrly W99, because 
It appears thatthis Is not the case everywhere on the plateau; The chemistry of intefmediatc perchod 
zones encountered in boreholes R-9 and R-12 (Aggregate 1 , Section 4.1) suggest that the zones are not 
connected beneath the mesa. However, a verlicalty extensive perched intermediate groundwater zone 
was encountered in Soreholo R-25 beneath tho mesa at TA-16 (Aggregate 5, Soctlon 4.5). The perched 
zone at R-25 is probably the same as that OnCOUnterQd in SHB-3, making the lateral extent of this zone 
benoath a mesa settlng greater than 2 km, This result is consistent with hydrogeologic model element 8, 
regardlng the Ilkellhood mat recharge Is different along the western side of tho Laboratory. 

b rgo  uncertainty is associated with this model element. It is apparent that intermediate perched zones 
can occur under mesa5 in certain arms. Continuod work must address Identifying the characteristics that 
lead to intermediate perched water beneath cenain mesas. 

Work completed in FY98 at TA-16 supports previous conclusions that thera are shallow, thin perennial 
ribbons of saturated flow wlthln the upper part of the Tshirege Member of the Bandelier Tuff, but there is 
not a slngly lateral extensbe perched zone (Aggregate 5, Section 4.5). Theso ribbons feed mrse springs 
that Issue from the mesa (Manln, SWSC, and Burning Ground). tn sddition, transient saturated zonas 
may also supply water to the springs and transport contaminants. These saturated zonos may not be as 
lorge 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 dopth of abour 
750 tt below the mesa surface. The uppor parr of. this zone lies in the lower part of me Orowi Membor of 
the Bandelier Tuff: the lower part in the Puye Formation. The upper ponion of this zone was previously 
encountered in well SHB-3, to the southwest. 

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



. 

Observations at boreholes A-9 and R-'12 support this element of tho hydrogeologic conceptual modal. 
Nitrogen isotope studies (Aggregate 1 , Section 4.1) suggest water in the intermediato perched 
groundwo!er has bean transported laterally a significant distance, both through surface water and 
passliyly the intormediaio perched zona The isotopes indicate that the nitrato in perched water from 
bOrChOlQ R.12 is from sewago effluents. The closest known sewago aflluent stroams are located 
approximately thrm qirancrs of a rnlle away in Pueblo Canyon and two milos away in Sandia Canyon. 
Tritium and uranium present in the perched zones in boreholes R-9 and R-12, and oxalate present in R.9, 
provide confirmation of transpon a1 conlaminants in intermadiata perchod zones. 

Uncertainty is associated with this olement rcgarding flowpaths. One objective of future work is to funher 
refine the understanding of these flow paths. 

3.4 Hydrogeologic Conceptual Model lor the Regional Aqulfer 

Fivo elements comprise tho hydrogoologic conceptual model for the regional aquifer. The N98 work 
providos lurtner knowledge of the regional aquifer from 3 wblls and the regional scale modellng. Tho five 
regional aquifer elements aro discussed below. 

Uncertainty associated wlth this elemont lies in the scale at which perturbations in the regional aquifer 
gradient become Imponant. It is clear that on a regional scale,. the gradiont is Oast to southeas:. It is 
anticipated that on 8 finer scale the direction of flow may vary duo to factors such as paleogeographic 
features or pumping. 

This element will be modifled to include the statemant"Water supply pumping affects flow directions in 
tho aquifer nearrhe supply wells. Tho variation of theso otfocts with depth and distance is not known at 
presont. This Influence on flow,directions could have an important impact on contaminant movement in 
the regional aquifer". 

This element of tho hyarogeologic conceptual model.will be refined. Preliminary analysis 01 ESH-18 stream 
gaging data colleeted'since 1994 indicates the volume of natural streamflow losses across tho Laboratory 
may be locally significant, but relatively small overall. The annual volume of regional aquifer rechargo from 
stream bcttom lnflltratlon of natural stroamflow is calculated to be less than 10 percen! of that typically 
pumped from ;he Pajariro Well Fleld for municipa1,public water supply. Howover, when the potontial for 
infiltration of'eflluenrdischargos is also considered, the potential total volume of annual streamllow losses 
across tho LabQfatOfy may approach one=half of that pumped from tho Pajarito Well Field, 
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Chemistry data show somo component of recent rechorge in the regional aquifer, but the magnitude of 
the nydrnulk connectton remeins to be quantlfied, The tritium activities in boreholes R.9 and R-12 
suggest that surface water has reached the regional aquifer in less than 50 years (Aggregate 1, Soction 
4,7), corroborating earlier findings from older test wells. Despite the existence of some recharge pathway, 
however, ovemll contaminant levels at tae eastern boundary of the Laboratory are generally small. The 
discovory of high explostves in borehole R-25, however, has demonstrated recharge from surface 
sources to tho regional aquifer in relatively short time periods. 

This element of the hydrogeologlc conceptual model can not be refined based on the work completed in 
Fy98. No data were collected from the eastern portion of the Pajarito Plateau, h o  drllling and sampling 
of borehole R-31 in N99 may provido insight into the question of recharge sources. 

The work completed in W98 may change this slcment of the model. Recharge sources 10 the regional 
aquifer remain uncertain. However, now work suppons a possible change in rel&livo irnpomnce of some 
of the sources of rechorgo, The strong Uownwam vortical gradient encountored in boroholo R.25 
indicates that the area along the flank of the Jemez Mountains is an area of recharge, wkh the recharge 
originating from ttre Jemez Mountains. Further, 8s discussed in Element Q, the alluvial and intermediato 
perched groundwater zones are also sources of recharge. For both of those sources, thQ relatlve amount 
of rccharge is unknown. 

In addition, preliminary modeling of the regional aquifer indica:es that a relatively large amount of 
recharge from the Jemar Mountains might be required 10 account lor regional aquiler elevations in the 
western portion of the Laboratory. These preliminary modeling results, however, do not suppon the 
hypotheses of southerly flow ahno the Late Miocene trough. These conclusions havo important 
ramlflcations. Once more conclusive modellng results are obtained, Etoment Swill be modified to reflect 
them. 

Significant uncanalnties remain with regard to sources of recharge. Continued chnracteri2a:ion of the 
entire area in conjunction with modeling are necessary to identity and quanti!y the sources of recharge to 
the reglonal aquifer. 
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This element of tho hydrogoologic conceptual model is largely supported by tho work compleled in FY98, 
but language will be addad to raflecf tho posslble rota vertical hydraulic gradients may have on 
contaminant concentrations in tho regional aquifer. Although contaminants werc dotected in boroholes 
R-9, R-12, (Aggregata 1, Section 3.2.1) and R-25 (Aggregate 5, Sealon 3.2.5), their concontrations are 
below MCLs. Vertical grudients in the upper portion of the regional aquifer may also play a role in 
determining concentrations of contaminants reaching the aquifor. Upward vertical gradients in the 
regional aquifer are suggestod at boreholo R.12, based on initial comparison 01 static water levels in R-12 
with the deeper adjacent municipal well PM-1, If upwara vertical gradients are present, the potontial for 
Labora!ory contaminants roaching tho top of tho regional aquifer to migroto deeper is reduced. Upward 
hydraulic gradients are known to exist in wells east of 8-12, now the Rio Grande (the old Los Alamos well 
ffeld). On the other hand, downward vertical gradients are indiated by water levels observod while drilling 
borehole 8-25, In recharge zones It Is likoly that any contaminants would bo carried further down into the 
regional aquifer, although the dilution would expectod to be imporrant In areas of rocharge. 

A new element shall bo added to the hydrogeolcgic conceptual model pertaining to the regional aquifer. 
This clement addressos the venical and latefa; heterogeneity of the aquifer. The now element, Element 
U, is given as follows: 

3.5 FY98 Rcvlsfons to the Wydrogcologlc Conceptual Model (Aggregate 9 Conceptual Model 
Aeflnements) 

The following tax! provides a summary of the current understanding of tho hydrogeologic environment at 
LANL as modiflcd from the original conceptual model elements provided in the Mydrogeologlc Workplan 
dated May 22,1998 (IANL, 1998). Modified elemonts are In bold font, Added text is underlined while 
deleted text is lined through. 

Element A: Relalively small volumos of water mova beneath the mesa tops under natural conditions, due 
to low rainfall, high ovagoration. and etliclent wator us0 by vegetation. Atmcspheric 
evaporation may oxfond within mesas, further lnhibirhg downward flow. 

Element B: The amount of mesa top recharge along the western portion of tho Laboratory is unceRain. 
Higher rainfall, increased vegctative cover, anc! increased WYalding and jointing GI the tufl 
might lead to ditferent recharge rates than those obsorved in bettar studied portions of tho 
bborat ory. 

Element C: Mesa top rocharge can be locally significant under disturbod surface conditions. Such change 
occurs when the soil is compacted, when the vegetation ib disturbed, or when more water is 
added to the hydrologic system by features such as blacktop, lagoons, or effluent disposal. 
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Element 0: Fractures withln mesas do not enhance the movement of dissolved contaminants unless 
saturation develops, 

Eloment E: Contaminants in vapor form readily migrafc through mesas. Vapors denser than air will sink. 

Elemont F In driar canyon bottoms, groundwater may occur saasonally in alluvium, dcponding on the 
volume Of surlacd flow from snowmelt, storm runoff, and Laboratory NPOES-permitted 
effluents. As groundwater in tho alluvium moves down the canyon, it is depleted by 
evapotranspiration and infiltration into the underlying rocks. 

Element G: In wetter canyon bottoms, infiltration of NPDES-pemitted effluents and nalural runotf 
roaching the stream channel may mainlain shallow groundwater in the alluvium. Groundwalor 
levels aro typically highest in the late spring due to snowmelt runoff and In mid-to-late 
summer due to seasonal thunderstorms. Groundwater levels decline during the wintor and 
early summer when runoff 'is a ta  minimum. 

Element H: Alluvial groundwater Is a source of recharge to underlying Intermediate perched 
zones, usually by unsaturated flow. In sg&f.kwetter canyon bottoms, slluvlal 
groundwater may to the 1- 
rones_and_has contributed groundwater to  the reglonal aqulfor. 

Element I; Dry canyon bottoms contribufe llttlo rochargd under natural conditions. Long-term adclition of 
offluent to nnturally dry conyon bottoms may result In recharge to inlorrnedlale porch& 
zones. 

Eloment J: In D few cases Whore salurated flow might occur, fautts, Irhctures, joints, surge beds, and 
pQrrnenble geologic units (e.g. Cuaje Pumice, Cerro Tokdo, and Puyo Formation) that 
underlie alluvial saturated sediments or intermedho perched zones could provide pathways 
for downward water movement. 

Eloment K: Intermediate perched zonas occur beneath major canyon systams, particularly those that 
head in the Jemer Mountains. lntermediale perched zones may receive recharge from 
watersheds west of the Labontory. 

Element L: In addition to the availabillty of recharge from ovenying alluvial groundwater, %e location of 
intermediato perched zones is controlled by hydrogeologic characteristics of subsurlece 
units, mainly lithology and permeabllity. In some cases, such QS with intorloyered besalts and 
conglomerates, intermodlate perched zones could occur at sovoral depths boncath B canyon. 

Element M:The Intermediate perched zones have not been &served to extend laterally beneath 
the mesas in the - . H o w e v e r ,  some lateral spreading of 
perched groundwater may occur down gradient, If the canyon course and the dip of 
the perched %one do not coinclde, P e r c h m e d l p  

Element N: - 
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Element 0: Cantaminant concentntions in Water entering these intermediate perched zonas aro diluted. 
Lateral down=canyon flow within intenediata perched zones could contribute to significant 
trartsport at contaminants away from their surface source, 

Element P: The slope of the top of the regtonal srqulfer suggests that the flow of groundwater Is 
generally toward the east or southeas$ toward the Rlo Grande. - J ! & Q ~  
3 - m n e a r ! w e l l s . v !  
wlth_do9th_end A=-s InfkJcn 
w w  v ei&!lfb& 

Elamant R: Regional aquilar groundwafor within tho &asfern portion of the Pajarito Platoau (generally 
along the Rlo Granda) is of ditieront rechargo origin that under tho central pan of the Plateau. 

Element S: Sources of recharge to the regional aquifer are uncer!aln..Geochemlcal data show that 
the Vslles caldera is not the source of major recharge, con?rary to statements In earller 
Laboratory reports. a w  do w n w a r m i c a l  m- '3mYamLW 
w e s t e r n . e d s r e _ o l _ t h e s  that  IJB _Elreaalonq_the- --- o r ~ a m m  in - 
trough of Purtymun (1 9&4), 
posslbly via percolatlon beneath cenyon bottoms. 

major recharge may occur by southerly flow along ?he late Miocene 
or 

Element T: 11 present, Laboratoq-derived contamlnants In the regktnal aqulfer are likely to vary In 
concentratlon. The contamlnant concentratbns are probably below maximum 
contamlnant levels (MCLs) for drinking water because (1) regional aquifer underflow 
dllu:es contaminant concentratlons In recharge; and (2) Contaminant concentrations In 
alluvlal and Intermedlate perched zone groundwater are expected to decrease wlth 
depth due ta dilution and geochemlcal attenuation slang vertical mlgratlon pathways. --- 
9-7 
Inhlbltthls_mlxina. 

u wat  erwJth_reslde.ataaulfer water w h i l e m a r d  
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3,6 Aggregate 9 FY 99 Planned Actlvltlss 

Monitohng and dara collection activities for near-surface hydrologic cycle compononts and groundwator 
levels at various depths similar to those conducted in N98 are planned. Wells located in normally dry 
canyon bottoms will Se monitored and sampled If gmurrdwater is present. 

Twonty-two sudace water-gaging stations are to ba installed in N99 to provide additional stream flow 
measurements at canyon confluences and.the Laboratory's east and west boundark  Decisions on tho 
number of stations, dosign, locatlons, and sampling plans wore made jointly beWQen ER Project 
personnel 8nd ESH-18 personnel to meet program needs and regulatory reqdirements. Data from these 
stations will pr0Vid8 needed Information for a plateau=wide water balance study as woll as information on 
contaminant mlgratlon In sediments ond SUd8Ce water, This planned actlvlty will be funded through the 
Watershed Management Program. 

A water balance study rn 10s Alamos Canyon is plannod in -99. Activltios aro dosigned :o build upon 
work previously performed by Roben Gray for a master's thesis (Gray, 1997) The scope Df the previously 
completed work included the computation of a water balance for the Los Alamos Canyon watershed using 
available maleorologlcal and hydrologic data. The watw balance results were tnen usod to constrain tho 
rochorge and ET paramerers for a 3-D finlte-ditferonce gmundwater flow model of the ollwial aquifer in 
Lo5 Alamos Canyon constructed wlth the USGS's MODFLOW code (McDonald and Harbaugh, 19f38). A 
steady-state simulation was calibrated to allwial head data and trdnsient simulations werQ Conducted to 
test the  model's perlomance. The results of the modeling were used to quantify infiltration seepage from 
!he allwlal aquifer into the canyon's subsurface strata, a significant s o u m  of groundwator recharge to 
tho deepor subsurface that is important because of the implications for thc mobilization and migration of 
LANLderlved contaminanls along the groundwater flow paths. 

The previous work represents an Initial effort restricted in scope because of the limited ovailabilify cf 
pertinent hydrologic data (i.e., varying Streamflow rates and alluvial hydraulic conductivities) and inherent 
simpllficotions imposed on the initla1 hydrologic conceptual model (Le., aerial recharge was assumed as 
the domlnant recharge mechanism: homogeneous and isotropic conditions were 8ssumed withln the 
aqulfer)..The subsequont efforts planned for N99 are designed to (1) provide additional hydtolo~iic darn 
characterlrlng the hydraulic Properties of the alluvium and the natura of stream-aquifer interaction. and 
(2) refine !he groundwater flow model of the alluvial system. The specific sctivities planned to addrQSS 
these objectives are: 

perform slug tests on addltfonal ER Project alluvial wells and analyze praviously collected (FfSiJ) 
slug test data 10 de:ermino varying hydraulic conductivities of the alluvium 

collect m0aSurements of the water levels in ER Project alluvial wells on 2 monthly basis providing 
data for model calibration 

c 

0 

0 
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0 refine the groundwater flow model by applying updated hydraulic conductivity data and 
incorporating focusod recharge from tho streambed based on limited soepage run data previously 
collected (in 1995) by the USGS 

0 perform multiple detailed seepage run analyses by collecting closcly spaced measurements 01 
streamflow ratos during peak runoff conditions (Le,, spring snowmelt) and additional discrotc 
runoff events Including storm events and during low40w conditions 

The results of these offons will be to improve tho current alluvial aquifer flow model and quantify the 
amount of groundwater recharge due to infiltration seepoge from Ihe alluvial sysfom in Los Alamos 
Canyon with a higher dcgree of confidence than was pruviously detQnninQd. This information will then bo 
available for application to addltional groundwater modeling cff otts planned by EES4 to simulate flow 
conditions in :he deeper subsurface. The planned N99 effons involve a limited scope of activities 
designed to permit specific modifications to the pre-exlstins flow model, thoreby enhancing tho veracity of 
its results. Previous stroamflow data will be utilized to quantify focused recharge to the alluvium from the 
streambed, white the previous water budget results will continue to be used to constrain the aerial 
recharge and FT rates applied to the rest of the modd. The detailed streamflow data, allwial head data, 
and slug test data to be colleded will be useful fur future efforts projected to carry over into NO0 and 
directed towards updating and refining the wafer balance lor the Los Alamos Canyon watershed and 
funher refining !he flow model of the alluvial system. 



4.0 AGGREGATE-SPECIFIC FIELD ACTlVlTlES 

Tho FY98 Investigations that occurred within Aggrega?es 1-8 are described in the following scctions. 
Figuros 4-1 and 4.2 show the locations of aggregates with respect to regional wells and alluvial wells 
(these locations are placeholders whore 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 cross sections. Based on the data 
collaaed in the Investigations, refinements to the conceptual models ate presented. A brief description of 
proposed p199 activities is also included. 

4.1 Aggregate 1 

Aggregate 1 is bounded on tho nonh by Pueblo Canyon, on the south by Sandia Canyon, on the east by 
stat0 road NM 4, and to the west by the Jemez Mountains (Figure 4.1-1). Aggrogate 1 includes the Los 
Alamos townsite, and currently actbe tochnical areas: TA-21, which is on DP Mesa; TA-43. which is the 
situ of the 10s Alnmos Medical center; TA-53, which is the site of the Los Alamos Neutron Science 
Centor; and TA-73, which is tho Los Alamos Alrpan. This aggregate ~ l s o  includes two inactive technical 
areas (TA.0 and TA-45) where early Laboratory operations took place. 

4.1.7 Aggr€!gt?tt? 1 N98 lnvesflgatlons 

Borcholc R-9 

Borehole R.9 drilling results were mostly summarized in last year's annual report and a draft completion 
ropoR has been prepared (Broxton et at., 1998). R-9 is currontly completcra as a temporary well at a depth 
of 710 ft as shown in Figure 4.1-2 Tho decision to complete R-9 as a :emponty well was made to allow 
time forfurther data collection of wator levels in the regional aquifer, particularly with respect to pumping 
from neatby 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 tt to 688 tl. The delay in 
completing R.9 as a well allOW8d borehole R-12 to be drilled beforo the R-9 woll design was finalized. 
Borehole R-12 drilling confirmed that the top of the regional aquifer occurs at a depth of 688 ft at R.9. 
Completion plans for R-9 are described in Section 4.1.3. 

A pressure transducer was installed at the top cf the re~ionsl aquifer shortly atter the temporary well was 
completed and the change in static water level was recorded for a one-yoar wried. Wntcr level and 
atmospheric pressure were recorded on 8 15-minute interval. Rgure 4 7 - 3  shows the relationship 
between atmospheric pressure and the static water levo1 in the tegional aqulfer. A rise in atmospheric 
pressure resutts In a lowering of the static water level. Conversely, the statk water level rises during 
periods WhQn !he atmaspheric pressuro decreases. As shown on Figure 4.1-3, the changa in atmospheric 
pressure over 8 period of 8 few days In February, 1999 resulted in a 1 f l  change In the static water level. 
The one-year record collected in borehole R-9 indicates an annual change of less than 0.1 R for the static 
w m r  level at the top of the regional aquifer. Water levels in the regionol aquifer did not appear to 
respond to pumping cycles from nearby water supply wells. 
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Flgure 62. locatlons of aggregates and proposed MWIP8alluvial wells. 



.. . . ,  . .  . .  

8 
. .  . .  

cross section 
bcaticn 

t 
7- 

1 

:igure 4-3. Locations of gsologlc ccoss sections. 



I 

, .  , 

. .  

Gmmwafsr Annual Sfahrs RepotT-#%W 36 

i? 
I- 

L 

e 

I .  



. 
$0 

0 

0 

C d n g  C d n g  S t h 9 8  Caslng Princlpsl saturnled zones 
Geologic unlt dlamtter and urlr . depth encounlered 

Csnos del Rio basalt 
14 in. 

Bantondo w81- 

Puye Formation 

&W In.- 

I 

- 243.8 n 

-2289tt 

-420n 

-5580tt 

-87Wtt 

, 

137n f 

Figure 4.1-2 Conflguratlon,of R-9 as of January 30,1998. 
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Figure 4.14. Water level and barornetrlc pressure readlngs from boreholes R.9 and R-12 
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Borcholc R-12 

CharaCteriXItiOR borehole R-12, located in Sandia Canyon near the eastern boundary of the laboratory, 
is the second of approximately 32 wells bohg installed in the regional aquifer JS part of tho Laboratory's 
Hydrogoologic Workplan (LANL 1998). 8orohole R-12 was funded by the Laboratory's ER Project and is 
primarily dosigned to provide wator quality and water level data lor potontial intermediate-depth porehed 
zones and for the regional aqutler. Borehole R.12 is downgradient of multiple con!aminant source areas 
that potontially include release sites in the upper Sandia Canyon, Los Aiamos Canyon, and Monandad 
Canyon watersheds. Borehole R.12 is also sitod !o provide early warning for contaminanls approaching 
water supply well PM-1 and to provide hydrologic and geologic data that contribute to the understanding 
of tho vadoso zone and regional aquifar in this pan of the Laboratory. Although located in Sandia Canyon, 
R-12 Is prosented as pan of the Aggrogate 1 discussion because i t  was installed as pan of the Work Plan 
lor Los Alamos Canyon and Pueblo Canyon, A summary of R-12 drilling resutts is summarized below, A 
more in-depth doscription of R-12 drilling and testing.actlvities is presented in Broxton et nl. (1998A). 
Figure 4.14 shows the current completion status 01 R-12, 

Borehole R-12 was drilled to a total depth of 827 tt using air-rotary techniquos. Drilling mathads 
included downhole percussion hammers and dud-wall casing to drill open hole, a continuous 
coring sys!em to core open hole, and HoltelStratex casing advance systoms that operatod on 
dualgwall casing and downhole percussion hammots, In dasconding order, geolagic units 
ponotratod in R-12 includod alluvium, tophras and volcaniclastic sedimants of the Corro Toledo 
inldhlal, Otowi Momber of the BandelierTuff..basaltic rocks of the Cerros del Rio volcanic field, 
old alluvium, Puye Formation, and basaltic rocks of (he Santa Fe Group. 

k perched groundwater system was encountered from dopths of 443 to 519 tt in the lower part of 
the Cerros del Rio basalt and in undorlying old alluvium, Groundwater in this zone was confinod 
and the WatOr love1 stabilized at a depth of 424 tt after tho top of the zone was penetrated. The 
confining layer at the 1013 of this zone apparently is mossivo basalt, and tho lower perching layer 
is a clay-rich lacustrine deposit. The saturated thickness of this groundwater body Is 
approximately 75 ft, mtrlting it one of the thickest intermediate-depth perched groundwater bodies 
identified yet on the eastern side of the Pajarit0 Plateau. 

The regional water tnblo was ancountered at a depth o! 805 f l  in Iracturcd basalt of the Santa Fe 
Group. The water is unconfinod and occurs at the samc elevation as at R-9, located 
approximately 1 km to the north. The elevation of the wator tablQ in R-12 is approximotely 62 tt 
lower :han the sstic wator level in nearby supply wolf PM.7 under nonpurnpjng conditions, 

Groundwater samples wore collected from tho perChQd tone at dopths of 443,464, and 495 f?. 
Thew somples were chemically characterized with respect to major ions, trace dements, 
dissolved organic carbon, stable Isotopes, tritium, and other radionuclidos. Groundwater 
compositions aro similar for the samples collected at depths of 443 and 495 tr, but tho 
groundwater sampled at 464 tt has a dlstlnctive chcmistry. 

Groundwafer !tom the perched %one is dominantly a calcium=c,odium.bic~rbonate.chlorido vpe as 
represented by the samples collected at depths of 443 and 495 tt. There is alsb a sodium- 
calclumchloride=sulfate.bicarbonatc groundwater at a depth of 464 tt. Groundwafer from :he 
depths of 447 and 495 fl was lound to contain 249.3 to 254.7 pCi/L tritium (analysis by low-levo1 
electrolylic enrichment), 31.5 to 33.4 parts per million (ppm) chloride, <0.02 fo 0.26 ppm 
ammonium, 4.9 to 5.5 ppm nitrate, and 2.46 to 2.51 pants per billion (ppb) uranium. Groundwater 
from the depth of 464 f t  was found to contain 208.1 pCVL tritium, 200 ppm chloride, 13S ppm 
ammonium, 0.21 ppm nitrate, and 2.04 ppb uranium. 
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Figure 4.14. Configuration of R-’I2 as of June 10,1998. 
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* Groundwater at the top of the rogional saturated rono is Q calcium-sodium*bicrrrbanato type with 
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 trltium activity in the regional 
saturated zone is 46.9 pCVL 

c Borehole A.12 was completed as a temporary well 50 that additional data could bo collected 
before a completion stratogy is finalized. One concm was that the well design should include the 
ability to measure water level fluetuatlons, particularly given the proximity to supply wall PM-1. 
Also, the decision to install a temporary well gave InvestigatorS time to colloct more 
cornprehonsive information about potontial contaminants and thoir ConcOntrations at this locatlon 
before deciding on a completlon strategy, R-12 is a boundary well potentially downgradient from 
Mortandad Canyon and the well completion strategy could not be adcquatoly addressed with out 
tha additional data. 

The change In static water level at the top of the rogional aquifer in tho R-72 borehole was 
recorded for a 9-month period from June 16, 1998 to March 8, 1999. The wator level 
measurements were tiikon with a transducer that was placed Inside the 4 inch Pb'C casing and 
screen which was temporarily installed in borcholo R-12. Water love1 and atmospheric prossure 
were rocorded on a 15-minute intewal. No water level measurements wero taken over the period 
horn October 1,1998 to Octobor 15,1998. During this time period the transducer was removed 
from tho temporary well 50 :hat a bailer could be used to develop tho well and collect 
groundwater samples. Figure 4.1.3 shows tho refationship betwoan atmospheric pressuru and 
the static water leva1 in thQ regional aquifer. A rise in atmospheric pressure results in a loworing 
of the static wator level. Conversely, the static wotor level rises during periods when the 
atmospheric pressure decreases. As shown on Figure 4.;-3, the change in atmospheric pressure 
over a perlod of a few days in Fabruary, 1999 resulted in a 1 foot change in tho static wator level, 
similar to the result for water level change in R-9. A preliminay analysis of the wator level record 
collected in borehole R-12 indicates the static water level at the top of the regional aquifor rose a 
distance of approximately 0.5 feet over tho 9 month period of messuroment Tho ellect of 
pumping a: PM-) on seasonal water levels in R-12 can nor be evalualec! until additional water 
level dsta are collected, HOwevQr, the preliminary measurement$ suggest that tho regional 
aquifer at R.12 does not respond in a dlscamable manner to withdrawal of water from PM-1. 

A I luvial Ground w*n ter Invsstign tions 

Four alluvial well$ were instaliod in mlddle and lower Pueblo Canyon during R 9 8 .  These atJUVlal wells, 
which included PAO-2.5, P A 0 4  PAO-SN, and PAO-SS. were installed by hollow Stem auger. Figures 
41.5 and 4.14 show the locations of these wall- The yrpose of these wells is to determine 
groundwator cherni$try and monitor groundv 9, '' fpgradient and downgradient of dlscharges from 
the Los Alamos County Bayo Sewage Treat . otermino continuity of alluvial groundwater in 
middle Pueblo Canyon: provide water level ir 110: .tr water balance analyses: and provide alluvial 
groundwater chemlstry data to assess potential sources ol recharge to interrnediote-depth groundwater 
zones. Some infomation for each of these wells is givon below, A more in-depth description Of these 
wells is provided in Gray (1998). 

Alluvial well PAO-2.5 is located in middle Pueblo Canyon, approximatcly 12,350 It wos: of the 10s 
Alamos County Bay0 Sewage Troatment Plant. The stratigraphy encountered included olluvial 
sediments (0-7.7 ft below ground surface (bgsj) and the Otowi Member of the Bandolier Tutf 
(7.7-13.9 ft bgs). The water level was 3.8 ft bgs during drilllng of initial boroholo, but the well was 
dry atter installation. 
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Alluvial well PAO-3 is located in middle Pueblo Canyon, approximately 5200 tt west of the Los 
Alamos County Bayo Sewage.Tret?tmont Plant. Tho stratigraphy encounterd included alluvial 
sediments (0-10.8 ft bgs) and the Otowi Member of the Bandelier Tuff (10.8-17.5 f t  bgs). The water 
level WEIS 6 ft bgs durlng drilling of initial borehole, but the well went dry after bailing during 
attempted development activities.. 

Alluvial well PAO-5s is located In lower Pueblo Canyon, approximately 800 !t north-northwest o! 
the Otowi-t supply well, and approximately 1800 ft northwest of the White Rock T. This well is 
part of a transect that Includes wells PAO-SN and APCO-1 designed to dotenine lateral extent of 
alluvial sediments and groundwater in lower Pueblo Canyon. The stratigraphy encountered 
included alluvial sediments (0-5.3 it bgs) and the Puye Formation (5.3-20 tt bgs). The water level 
was 7 f t  bgs during drilling but the well was dry after installation. 

0 

Alluvial well PAO-SN is located in lower Pueblo Canyon, approximately 170 tt north-northeast of 
'well PAO-5S, approximately 950 tt north-northwest of the Otowi-1 supply well, and approximately 
1700 tt northwest of the Whlte Rock Y". Tho stratigraphy encountered included alluvial sediments 
(0-18.0 tt bgs) and the Puye Formation (t8.0-22.5 ft bgs). The water level was 7 ft bgs during 
drilling and well development, 

Airport Landfill FA-73) 

The ER Project has been investigating a former municipal landfill near the Los Alamos airpart since 1994. 
This investigation has spanned multiple media and potential cont~minants, which resultod in a large 
database (approximately 64,000 records) of environmental chemic81 information for this landfill. The RR 
report submitted to NMED in FY98 presented data forthis project, which included statistical evaluations of 
chemlcal distributions of contaminants, The RFI repon also provided a dotailed discussion and information 
on the nature and extent of contamination and presented qualltathre information on contaminant fate and 
transport. Other information Included in tho RFI report consiaed of calculations of human health risk, 
developed a site-speciflc screening-level ecological risk assessment, and mostly importantly documented 
these findlngs 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 tranrport of organic 
chemicals could be a potential pathway of contaminants to groundwater. The conceptual model also 
suggested that infiltration of preclpitation through me waste into the vadose zone WRS not 8 likoly 
groundwater transport pathway. Further action at me sirpoR landfill was mcornrnended to mitigate areas of 
sudace contamination and potential human exposure to landflil gasses. 

Quarterly groundwater sampling was conducted in DP Canyon at alluvial monitoring wells LAUZ-1 and 
UUZ=2(Loca:ions 214181 1 and 2141812, respectivsly) and DP Spring (Location 21-01854). The 2nd, 
3rd. and 4th quaner samples were collected during FY9a. The sampling was conducted in fulfillment of 
the sampling and analysis plan that Is being implemented as M addendum to the Work Plan for Los 
Alamos Canyon and Pueblo Canyon. Filtered samples from these locations were analyzed, at a 
minimum, for isotopic plutonium, isotopic uranlum, stmntlum-90, cesium-137, Mtium, and nrget annlyre 
list (TAL) metals. Unfiltered samples were analyzed, at a minimum, for isotopic plutonium, isotopic 
uranium, strontium-90, cesium-1 37, tritium, TAL metals, peskides and polychlorinated biphenyls. 
SVOCs, and VOCs. 

AnalytlCal results from these sampling events Indicate that only strontium-90 was detected at ectivlties 
oxceedlng the NMED MCL for drinking water (8 pCvL), 



Uppcr Sandio canyon 

Tho first phase of 0 sedimont investigation in upper Sandin Canyon wos completed in N98. Tho 
investigatlon is being managad by the Remedial Aajons Focus Aroa wlth the technical lead provided by 
the Canyons Focus Area The first phase of the investigation Involved mapping of tha upper canyon 
(Reaches S-1 and S-2) and analysis o i  72 sediment samples collected from !he key goomorphic units 
identified during the mapping process, Validated results ct'the first phaso Of sampling were received in 
early -99 and will be usod to guide the second phase.sampling currently schedulod for FYOO. Two 
quarters of baseflow surface water sampling havs bean conducted in upper Sandia Canyon, The 
remaining two quarters will be completed.in FY99. 

Oxalate has bean identified in groundwator in boroholo R-9, ugpor Los Alam05 Canyon [Broxton et ol., 
1998). The origin@) and disrrlburion of oxalate at R-9 and elsewhere around the bboratory are uncenain 
and are currently being investigated. This section provides a summary of oxalate distributions in soils, 
surtaco water, vadose zone cor0 samples, and groundweler at the Laboratory and surrounding aroas, 
and it providos a preliminary interpretation of the oxalate's origin. 

Approximately 155 groundwater samples, 23 surface water somplos and nine background soil sarnplos 
have been analyzad for anlons incluuing Oxahto. Groundwater samples wero colloctod from 1996 
tnrough 1998 and surface water and soil samples were collected in 1998, In addition, groundwater 
samples have been analyzed for major cations, trace olements, and trace motals as part of the LANL 
background water investigation, Surface water SamplUs were collocted from the AI0 Grande, Morlandad 
Canyon, upper Sandia Canyon, Pajarlto Canyon, DP Canyon, Acid Canyon, Pueblo Canyon, awl upper 
10s  Alamos Canyon. Groundwater samples wero collectoc! from the following locations; Los Alemos 
Canyon (alluvium, perched intormediate Zones, and regional aquifer). Guaje Canyon (regional squifor), 
Sandia Canyon (porchad intermediate zone[s] and regional aquifer), Monandad Canyon (alluvium and 
rogional aquifer), White Rock Canyon springs (perchod intermediate zones and regional aquiktr), and 
LANL background springs (perched intemodiate zones and regional aquifer) located west and north of 
the Laboratory. In addition, vedosa zone Core samples from TA=s4, TA-21, TA-49, and borehole R-9 have 
been analyzed for oxalate and other anions (Newman, 1959; Broxton et PI., 1998). Samples hove boen 
analyzed from tho Bandelier Tuft, !be Cerro Toledo Intervnl, tha Corros del Alo basalts, the Puyo 
Formarion, and tho Santa FA. Group. 

Oxalate is an organic acid that occurs naturally under spocific oxidationmduction conditions. In natural 
systoms, oxalate is formed from !he oxidation of carbohydrates (CW,O) present in organic4ch soils and, 
in turn, it can eventually oxldite to COP gas. In addition, fungi produce substantiai quan:ltles of oxalate in 
soil (Cromack et at., 1997: Graustein et at., 1977). Oxalate is stable under reducing conditions typical 01 
wetlands, bays (muman, 1985), olllield brines, 0-honzon soils, and organic-rich soils found in the 
southeastom USA (Fox and Comonotd, 1990). Above a pH value of 4.2, oxalate is stable 3s C20,2' 
(Drover, 1988), which is mobile in groundwater and surface water under near-neutral pH conditions. 
Oxalate precipitates from solutlon forming minerals with divalent metals including calcium, magnesium, 
and tbe uranyl cation, UO?. Calcium-oxalate minerals (whewelite and weddsllito) associated with fungi 
and plant roots almost certainly occur in fractures on the Pajarito Clatoou (Newman et ai., 1997: Reneau 
and Vaniman, 1998). Tho OxalatQ 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 oxtraction processing. Oxalate was used at former TA-1 
(IA 1100 report, 1947) and TA.21 in the processing uranyl oxalate (UO2C20,) and plutonium oxalate 
(Pu[C,O J,and Pu&O,],). The solubility of UO2GO, is approximately 5,000 m g L  Waste solutions 
containing uranium and oxalate probably wero discherged into upper Los Alamos Canyon and DP 
Canyon sincc the 194Cs. Discharges containing oxalate, nitmte, chloride, and sulfate may have migrated 
to the top of the regional oquifer at borehole R-9. 

Concentrations of cxalate wtthin soil extracts, surface water samples, and groundwater samples were 
doteminod by ion chromatography at EES-1. The detection limit lor oxalate using ion chromatography is 
0.02 mgA or ppm. Analylcal precision o! 3ionex ion chromatograph is boner than 5%, Both non-acidified 
filtered and non-filtered water samples were collected for oxalate analysis. Soil samples were dried for 12 
hours at tOO°C prior to leaching, For the soil samples, 75 ml of deionized water wore added 10 75 g dry 
soil forming a 1:l water-soil slurry. The slurry was shaken for 24 hours on a rotary mixer and fil!erod prior 
to chemical analysis. Vadose=zone core samples wero preparod in o similar manner as the soil samples. 

Only eight of the 19s groundwater samples contained measurable oxalate. All oipht samples were 
collectad from borehole R-9 in 1997 and 1998. These Included four filtered and four non-filtered samgles 
collected from porchad intermediate zones (275,615, and 624 ft) and tho regional aquifer (688 h). 
Concentratlons of oxalate In R-9 groundwator range from 0.30 to 3.03 ppm (Broxton et 81,. 1998). Tho 
remaining 187 groundwator samples did not contain measumble oxalate. These samples are 
rcpresontative of both background and Labontoystfluent waters. 

Only one of the nine background soil samples contained oxalate. The sample was a topsoil sample 
collected from a grassland area near tho ski hill road and st2te road NM 501 intersection and contained 
O S  ppm oxalate. None of the 23 surfoce water samplos contained oxalate. 

Every boreholo examined for vadose=zone oxalate contained some oxalate, howovor It is not uniformly 
distributed. Pore-water concentrations range from below detection to about 200 mgn, In 8-9, the vadose 
zone above the first saturated zone (180 ft) in the Cems del Rio b8~altS has the largest owlate 
concentrations (Broxton ot at., 1998). The Puye Formation also contains rolatively large amounts of 
oxalate. In general, vadose zone oxalate concentrations in R.9 are slmilar to those in the other boreholes. 

Even though oxalate is commonly found in the vadose zone at Los Alamos, the rolatlvely high 
concentrations in tho saturated zones at R.9, coupled with below detection-limit concontratlons in all other 
groundwator samples, strongly suggests that the oxalate measured in groundwaters encountered at 
borohole R-9 is Laboratory dorived. In addition, oxalate occurs wlth 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 194Os, natural uranium orc was initially digested in nitric acid and 
precipitotod as uranyl oxalate prior to forming U,O, (LA-1100, 1947). Residual uranium and oxalate WOE 

discharged to upper Los Alamos Canyon, based on sampling rcsufts for perched intermediate 
groundwater and the regional aquifer (R-9). Concentrations of oxalate in the R-9 core samples and 
saturatod zones vav with depth, suggesting that multlplo flow paths may exist and changes in vertical 
recharge with time may have occurred in upper Los frlamos Canyon. 

Geochemical modeling was conducted for borehole R-9 using the computer code, MINTEOU (Allison et 
al., 1991) to quantify adsorption of uranium (uranyl) onto HFO. In the past, surlace complexation 
modeling of unnlum and other solutes has not been portormed on groundwaters and aquifer materials 
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found at LANL These simulations should improve our understanding 01 how natural solutes and 
contaminants (actinides and fission products) adsorb on:o solids. Adsorption is the dominant process 
influencing the late and transpon of both trace natural solutes and contaminants in groundwater, 
Desorption processes can also be svaluated through both experimental investigations and sullaco 
complexation modeling. Adsorption modeling can be applied to evaluating intrinsic rcmodiation and risk 
analysis. 

Groundwater was encountered in a lower parched zone (275 tt depth) within !he basalt at boraholo R-9. 
This perched groundwater has a pH of 8.8 and is characteritod by a sodium-bicarbonate ionic 
cornposition (Broxton et 01. 1998). Susponded uranium concentratlons are 112 pgA(0.112 mgkg) in this 
perched zono. Dissolved uranium concentrations of 48.4 pgll (0.0484 mllligram/liter) were also observed. 
The proposed €PA MCL for uranium in drinking water is20 pg/l. Background concentrations of dissolvad 
uranium at Los Alamos are rypically loss than 1 pgA withln basalt. Uranyl forms strong (soluble) 
complexes with bicarbonate and carbona!e under alkaline pH conditions (Langmuir, 1997). Uranium was 
analyzGd by inductively coupled plasma mast spectrometry (ICPMS) at CST-7, 

Adsorption processes tor uranium can be represented Sy measuring or calculating a distribution 
coetficienl (KJ, The I-& is the amount 01 species (uranlum) sorbed por mass of sorbent (rypically sills, 
clays, or oxides within the aquifer) divided by concentration ol solute (uranium) in solution (Langmuir, 
1997). Higher %, values correspond to Increasing sorpttcn Onto solid materials or lower mobility in 
aqueous solution. For the lower perchod zone in R-9, a calculated 
(mgA), which is equal to 2.3 Vkg. This low K,, value implies that uranium (uranyl) is mobile under alkaline 
and oxidizing conditions characteristic of the lowor perched zone. 

for uranium is 0.1 12 (mg/kg)/0,0484 

Tha diffuse layor model (DUV1) was seloated to quantify adsorption of the uranyl cation (UO,’*) onto HFO, 
HFO may occur as ourlace coatings present on basaltic glass and clay minerals identlfiod in core samples 
collected from A-9, The DLM considers solu:ion spoclation and aqueous ion adivitios, The DLM is more 
rigorous than the Kd model bacauso it Includes sorbent (solid matorial) properties such as surlEIC0 area 
and concontration, and grounchater composition sucfr as pH and solute concentration. Tho modo1 USDS 
thc eleciric double-layer theory that assumes that the positivo or negative surlaco chargo of a sorbent, in 
this case HFO, In conml with solution genera!@$ an electrostatic potential that doclinos rapidly away from 
the sorbont surloce (Langmuir, 1997). The polontial 1s the same a! the zero (soorbent surface) and d 
(solution) planes, 

Results of the adsorption modeling sirnulalion using the DLM suggest that, in the lower parched tone, 
57.5 % at uranyl (& pgl  sorbed uranium) is bound os a surface complex, S0,U02’, whero SO2 
represents a weak sorption surface site on HFO. Dissolved (non sohed) uranium is predicted to occur 
both as U02(C03)2’ at 51% (7 p@) and as UO2(C0JJL at 36.6% (41 ~ $ 1 ) .  The model simulation predicts 
48 pgfl of dissolved uranium at a pH value of 9, This is in oxcollont agreement with the measured 
Cissolved uranium (48.4 pg4) at pH 8.8, Uranyl complexation with bicarbonate and carbonate in tho lower 
perched zone decreases the amount Of adsorption by 41.7 %, which rosults in uranium COncQntrationS 
exceeding the  proposed EPA MCL of 20 Wl, 

The main sources of nitrat0 found in groundwater and surface wator at the Laboratory includo (1) natural 
organic nitrogen in s4ilsq (2) dissolved nitric atid discharges, (3) fenilizers, and (4) treated septidetllusnt 
discharges, Ot these possible sources, aqueous discharges of both dissociated nitric acid and troated 
sepfideff luent probably exceed naturally. and feniiizerderived nitrate. 
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Water samples were ccilected from Borehole R-12 and from several other wells, springs, and NPDES- 
permitted outfalls within Los Aiamos Canyon, Pueblo Canyon. Sandia Canyon and fit TA-50. Samples 
wore analyzed for ammonium, nitrate, and nitrogen-1 Ynitrogen-14. Analytical results of nitrogen species 
and isotopes are presented in Table 4.1-1, 

Del 'n%-NO, Del ""N-NH, I Water Type Loeatlon NO,-N NH,-N 

R-12 (M ti) 4.9 4.02 152 (3) I ponhod 
Am12 (464 tt) 0.21 13.5 21.3 (2) 1.3(2) I perched 

R.12 (495 tt) 5.5 0.26 20.3 (2) 1 perched 

R.12 (805 tt) 0.46 0.02 I 11,3(2) 1 1 regional 
A-9 (579 n) 2 4  0,07 I 3.0 (2) 1 1 rocionnl 

1 porchad 

Stream bolow Bay0 Sowag0 
Trootrnenf Plant In Puoblo Canyon 
TW-1 A 4 . 0 2  0.29 24.6 e) I 

5 3  0.04 17.2 (3) I I rapionol Tw-1 
Bnsatt Sprlno 4.5 0.02 1 34.2 (2) I I perchod 
LA Sprlno 2 8  ~0.02 1 2 6  (2) 1 1 porched 
TA-50 1 67.3 A73 21 (2) I 1 onluont 1 

I onluQnt .. I 7J3(2) I 

-P 

TA.3 I 1.5 0.12 3 2 4 m  I I omuont 
"0, StU? 1 5.7 c0.02 l.O(d) 1 I acid 

a. Concontratlons ot nitrate and ammonlum In unlts 01 ppm: tso!o~es In unlm per mil or pans per thousnnd 
b, Nllrogen lsotoplc onnlyaoa poflomed by Coo~tal Sclence Laboratories, In&, AusUo, Texas. Thd number 01 Isotopic 

c. bwmtory "Os standard propared at EES-1 
analyses lor each m p l o  aro plven In parentheacls. 

1 

The isotopic standard for nitrogen-1 5hitrogen-14 is nltrogen in alr. which has a nitrogen-lS/nitrogon-l4 
value of zero (Clark and Fritz 1997,59168). Nitrate derived from treated septic effluent is enriched in 
ni!rogen-15 and depleted In nitrogen-14 thereby characterized by positive nitrogen-1 9nitrogen-14 ratios 
(7 to >30 per mil; Clark and Fdk 1997,59168).. During danit;ification, which is the reduction of nlmte to 
nitrogen gas in the presence of organic carbon, resldual nttrate becomes enriched in nitrogen-Y 5. 
Subsequently, nitrogen-1Ynirrogen-14 ratios become increasingly more positive with increasing 
denitrification. 

Groundwater samples collected from boroholo R-12 (at 443,464,495, and 805 ft). Basalt Spring. the 
TA.3 outfall, TW-lA, and Tw-1 have nitrogen-tS/nitrogen-l4 values ranging from 11.3 to 342 per  mil 
(Table 4,f-1). Possible sources of nitrate in these waters, based on their nittogon isotopic analyscs, is 
septidoff luent derived from sewage treatment plants. This is consistent with known sources of treated 
offluent discharge from tho sowage treatment plant(s) in Pueblo Canyon and the TAG discharge in upper 
Sendla Canyon. 

Nitric acid is produced by raacting ammonia gas with oxygon gas. Ammonia is oxidized to nitrate through 
a series of reactions involving nitrous oxide, nitric oxide, and nitric dioxido, which evantually produces 
nitric acid, Ammonla is Initially produced by reacting nitrogen gas, having a nitrogen-lS/nitrogen-l4 ratio 

I. 

m 

e 
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of zero per mil, with hydrogen gas. Consoquantly, the nitrogen-15/nitrogen-l4 value for nitric acid is close 
to zero or is slightly enrichod with nrtrogen-15. A nitric acid standard prepared by EES-1 personnel has an 
average nitrogon.15lnitrogen-14 value of 7.0 per mil (Table 4.1-1). The treated effluont sampled at TA-50 
contains elevated nitrate concontrations and low nitrogen-15lnitrogen-14 (Tablo 4.1 -1) dominantly dorivod 
from nitric acid associatod with the T'A.55 waste stream, 

Organic nitrogen derived from soils is onriched in nitrogen-15 and dopleted in nitroc;on-ld. Accordingly, 
soils containing organic nitrogen are characterized by positive nitrogen-15lnitrogen44 ratios that typically 
range from 3 to 7 per mil (Clark and Fritz 7997, 59168), Samples collcctod from R-9 (at 579 t!), R-12 (at 
805 it) and LA Spring have nitrogen=15!nitrogen-l4 ratios consistsnt with thoso of nitric acid and perhaps 
soil organic nitrogen (Table 4.1-1). 

Ammonium was detectod in R-12 groundwater a! a depth of 464 k Ammonium is tho thermodynamically 
stable form of nitrogen unde: raducing condltions. The nitrogen4 Slnitrogen-14 ratio lor ammonium in this 
grouncwater sample is 1.3 per mll, which lmplios a dlfferent source (abiological) of ammonium than that 
found in the samples at depthso! 443 and 495 tt. The ammonium nay be naturally dorivod trom clay 
minerals through cation exchange or posslbly from an industrial sourco such as laboratory cleaners 
containing ammonium. Mom work Is requirod to understand tho soureo(s) of ammonium found at depth in 
R-I 2. 

4.12 Aggregate 1 Conceptual Model Refinement 

The following bulleted hems represent specific refinemonts to the hydrogeologic conceptual model 
resulting from extensive data collection in Aggregate 7 during Fy98. Figures 4.1-7 and 4.1.8 depic! 
conceptual model domcnts for upper Los Alamos Canyon and Pueblo Canyon. Spocific refinoments are 
as follows: 

The intcrmcdlato depth perchod groundwater zones prosent on the Oastern ponion of the 
Laboratory are more numerous and have more complex flow paths than previously recognized. 
Both boroholes A-9 and R-12 encountered perched zones within the vadoso tone, suggesting the 
prooence of a large number of poten:ial perching layors in all of the stratigraphic units penetrated. 
The saturated thicknesses of these zones were variable: some of tha zones were thin (a tow feet 
thick) while others showed saturated thicknesses grooler than anticipatod (mow than 70 leot). 
Additionally, the field observations indicate many of the perchod horizons aro confined with 
hydraulic pressures of several tens of feet. The cumulated clata suggests that delineating the 
direction or velocity of groundwater flow for all but the largest saturatod zones may prove difficult. 

Based on geologic characterization of R-9 and 9-12 cuttings and core, the geologic 3-0 
stratigraphic model for the northeast par: of the Laboratory was modified to reassign tU!iaC@OUS 
rocks to the lower part of the Puye Fornation thaf were proviously assignec! to top of tho Santa 
Fo Group in PM.1. The top of the Santa Fe Group in the arm around boreholes R-9 and Re12 
consists of fracturod basaltic lava flows rather than sedimentary rocks that ore commonly found 
elsewhere. Groundwater movement through theso bnsalts Is GXpectQd to occur through fractures 
and along interflow contacts, 
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Figure 4.1-8. Schematic cross sectlon deptcthg conceptual model elements and proposed regional aquifer wells for Pueblo Canyon. 



Based on Its lithologic chancteristics, the wial facias of the Puye Formation (Totavi Lentil) was 
expected to be a significant hydrostratlgmphic unit that would be highly transmissive of 
groundwater. These axial Rlo Grande deposits were expected 10 be penetrated at the base of the 
P u p  Formation by boreholes R-9 and R-12 based on lithologic logs from nearby water supply 
wells; howevar, thoy 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 to deposition of the 
Puye Formation as described by earlier studies. Furlhermore, tho occurrence of axial Rio Grande 
deposits high In the Puyo Formation at borehole R.12 suggests that those deposits aro time 
transgressive and may f o n  dlscontlnuous units of limited lateral extent throughout the Puyo 
Formation. 

The largest perched groundwater systems encounte:ed in borohole R-9 (Los Alamos Cenyon) 
and R-72 (Sandia Canyon) occurred In basaltic rocks of me Cerros del Rio volcanic field. Similar 
occurrencos of perchod~groundwator occur in Cerros del Rio basalt in lowor Pueblo Canyon. 
However, the chemistry of groundwater in basalts beneath theso three canyons suggests that 
theso perched systems are not laterally connected. 

In boreholes R.9 and R-12, the dopth of the top of the regional water table is 28 to 99 fl lower 
than what was pmdictod based on water levels in nearby water supply wells and water-level 
maps fcr 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 highcr hydraulic head occurs at 
deeper levels of the ,regional aquifer Ihmthose penetrated by R-12 and R-9 and that upward 
gradients may exist in the regional aquifer in this part. at the Pajarlto Plateau. If vertical gradients 
aro verified with additional tsstlng, the potontlal for Laboretoly contaminants at the top of the 
regional aquifer Io mlgra'ate deeper Is much reduced. Upward hydraulic gradien!s aro known to 
exist in supply wells east of R-12, near the Rio Grande (the old Los Almos woll field). Significant 
uncortainties exist, however, In our understanding of vortical gradients beneath the Laboratory. 
Prellmlnary results from the regional numerical flow modeling indicate minimal vertical gradients 
(I.&, predominantly horizontal flow) beneath most of the central portion of the Laboratory. The 
pumping of munlcipal supply wells may also locally alter the veRI~bll gradients. 

Tho tritium activity in the groundwater of the regional aquifer in boreholes R-9 and R-12 ranges 
from 14.43 to 46.9 p C L  Those tritium octivlties suggest that the regional aquifer contains a 
component of surface water that is less than 50 years 016, These findings suppon earlier test 
results obtafned in old monitoring wells scanered across the Laboratory. 

c Elevated tritium aetlvltles and high ccncontmtions of other solutes in perched groundwater in 
boreholes A.9 and R-12 suggest that these systems contair: groundwater tha! h a s  been impacted 
by Laboratory operations during the lasr 50 years. These dara provides additional evidenco for 
percolatlon of bboratory effluents to significant depths (mora than 500 feet) in the vadose zone. 

While the tritium data are strong evidence that downward percolation has occurred, other 
chemlcai date from the various intenediato perched zones contributes ta the growing recognition 
of complexity of the possible pathways from surface sources. Questions have beon raised about 
possible sources of elevated levels of uranium, oxalate, and nitrate in some of the perched zones. 
Possible candidates could be Pueblo, Los Alarnos, and Mortandad Canyons, but inconsistencies 
In the data leave numerous questions open a: this time. 
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A ponion of the water moving through the vadose tone may be horizontally displaced for 
noteworthy distances from the source. Perched water in borohole R-12 may have been impactod 
by surface sources located on the order of one mile away, Sased on an initial interpretation of 
stable nitrogen isotoplc analyses. The isotopic data indicates the water contains nitrogen 
originating from septic sources, most likely sewage etlluants, Tho closest known sowage off luent 
streams are located approximately three quacers of a mile away in Pueblo Canyon and two miles 
away in Sandia Canyon. 

In Puebio Canyon, saturated conditions in alluvium upgradient of Bayo Canyon sewaga treatmont 
plant are ephemeral and discontinuous based on observed wetor levels in alluvial wells PAO-2.5 
and PAO-3. Saturated conditions in alluvium are continuous and persistent downgrsdiont of the 
Bay0 Canyon Sewage troatmcnt plant based on water love1 observations in alluvial wolls P A 0 4  
and PAO=SN, The pattern ol saturated conditions is complox in lower Pueblo Canyon where 
alluvium and the Puye Formation arc in contact with saturation occurring to varying degrees in 
both units. The configuration of saturated alluvial sediments in lower Pueblo Canyon is controlled 
by palso-terraces developed on the Puye Formation. The dopth to the base of the alluvium and 
!he dopth to saturation increases to about 35 tt towards tho centor of the canyon (noRh of the 
modem stroam channel) based on the rexuttsof the P A 0 4  transect. 

Aggrcgare 7 FYS9 Planned Acflvlrles 

Temporary well R.9 will be completed in lato March or early April ol N99 following completion of 
DP borehole R-25 at TA-16. Following discussions beweon the GIT and the NMED, a decision 
was mado to complete 6-9 as a single campletlon well at tho top of the regional aquifor. This 
completion strategy will eilow the characterization of water quality at tho top of tho regional 
groundwater system at the eastern Laboratory boundary. An additional 60 f l  of borohole will be 
drlllec! during completion adivltios to mako room for a 4 0 4  scrmn locatod at the top of tho 
regional groundwater system and a 104 sump, 

Two alluvial wells, PAO-: and PAO-2, wlll be.lnstalled In the western pari of Pueblo Canyon. 
PAO-1 will be locatod west of the conflueneo and will provide background information. PAO-2 will 
be locntea 8851 of tho confluence botweon Pueblo Canyon and Acid Canyon and will provide 
alluvial water quality data downgradient of contaminant reloas0 sitos in the headwaters of Acid 
Canyon. 

The G l f  will examine the possibility of Installing a west to east transect of three multi-port wolls in 
the uDper 500 to 700 tt of the regional aquifer to collect information on the vertical distributions of 
hydraulic head across the bboratorj, R-72, R-5, R-15, and R-31 arc considered candidatos for 
:ho deep mukl-pon well in tho eastern part of the Laboratory. 

Borehole R-12, located 1 km south of R-9, currently contains a tomporarycaslng and will not be 
completod as a monitoring well in FY99 because of funding constraints in the ER Project, In 
FY99, the GI7 will recommend whether to complete R-12 at its current depth of 874 tt at the top 
of the roglonal aquifer or to deepen the borehole so that vertical hydraulic gradients can be 
investigated through installation of a multiport well completion, 

4.2 Aggregate 2 

Aggrogate 2 is located in the east-central portion of tha Laboratory and encompasses the technical areas 
wherc chemical and radioactive waste managementaro routine operations. The general boundaries of 
the aggregate am Pajnrito Canyon on the south, Cnilada dol 9uey to the north, TA-18 and TA.51 to the 
west, and the Laboratory boundary along state road NM 4 to the east (Figure 4.2-1). 
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4 3 ,  I Aggregate 2 FY98 I~ves?/gatlons 

TA-18 

Groundwater activities ar TA-18 during M98 ir,cluded quarterly sampling of alluvial wells far 
investigating possibla VOC contarnina!ion near a septic system. Eight quanors of data indicate no 
dotections of VOCs. The tank will be removed as part of a voluntcty corrective action (VCA) plan. 

Background alluvial well B G 4  was drilled in Threemile Canyon above TA-18, BG-4 was drilled to 
a depth of 25 tt and alluvial groundwater was encountered at a depth of 2.5 tt, The alluvium was 
6.25 tt thick above weathered Bandelier Tuff. 

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

* A Workplan for Pajarito Canyon was prcpared during -98. The plan was approved by DOE in 
August and sent fo NMED in September for review, Development of the work plan was 
coordinated with TA-18 investigations. 

TA-S4 

Most of the TA-54 inves:igatians relate to the MDA G Porformanco Assessment (PA) Mainlenanco 
Pmgram, The purpose Of tho PA Maintenance is three=fold: (1) onsure the continued appllcability of the 
PA to curron: facility activitios, (2) reduce uncortalnties in the hydrological m0dding and doso 
assassments in the PA, and (3) conduct performance monitoring of MOA C, Hydrological investigations 
conuucted in the maintenance program address uncertainties rclatod to liquid water Infiltration nnd vapor 
phaso movement. The water and vapor movement, in turn, might load to radionuclide migration. 
Monitoring activities satisfy PA maintonance requirements and have potuntiai impacts an RCRA permit 
requirements, Most of these tasks are multi-year activities, and result are not available for all projects. 

The current suite of PA Maintenanco activities will continue for thO next 2 to 4 years, up to the next 
revision of the PA. The 2 to 4 year timelrame is a timeframe set by DOE to addross kcy itoms identlfiod in 
their review of the PA. Tho malntenanco items will probably continue through the lifetimc of MDA G, 
especially the pedormance monitoring. 

Vegetative iover measurements were mado at MDA G to assist in future surface water budgot 
Ceterminations. The vogetative cover projcct will neod at least the remainder of this fiscal year to 
collec! onough data to produce meaningful results. 

Water vapor flux from MOA G into the atmosphare was mcasurecl using Lidar (Short for light 
detection and ranging) to quantify spatial variability in evapotranspiration and assist in future 
sudaco water budget determinations. Lidar operates by sanding a pulscd laser beam into tho 
atmosphore. Gases, aerosols, and particles in tho atrnosphero reflect the laser light; this roturn 
signal is collected by a telescope and focused Onto a de:ector. Lidar measurements are 
anticipated to continue in W99. The Lidar project will need at least the rernaicder of this fiscal 
year to colloct onough data to produce meanlngful results. 

The ER Project continued pare gas monitarlng at TA-54, MDAs Land G, 

Gmundwaler Annual Slrrhrs Hepori-FY98 55 0 W D  



r 
0 

0 

4 2 2  

Wnsta Mnnagomont parsonnel monitorod subsuttnco moisture using noutmn probe 
measurements. Moisture monitoring holes include five vertical holes and two vorkal access 
tubesin pirs, which are monitored every other month. Eight additional holes aro monitored 
annually, Three pits now have horizontal holes installed: two holes under pit 15, four holes under 
pit 38, and thrco holes under pit 39. fhesd horkontal holes will bo monitored in R 9 9 .  

Tho moisture monitoring data has identified subsurface intervals in several bor~holes where 
moisture appears to be increasing (statistically significant). The magnitude of increase is not o! 
lmmodiate concern. The mechanism or reason for the increase is not cloar in all locations. At one 
barohole, which is impacted by runoff from an adjacent asphalt pad, the moisture incroase could 
be attributed to increased infiltration from tunoff. The closo proximity of the asphalt pad may alto 
have an impact, 

Pit moisture data.nppears fairly static. A moisture plug that was identified in one pit location (due 
to pondlng) soveral years ago continues to br] out with tlme:.that is, the maximum spike is 
docreaslng and the vertlcal extent of the plug is increasing. This drying out is increasicg the 
moisture content at depth slighttp. 

Waste Management personnel measured subsurface VOC concantrations in four boreholes 
instrumented with FLUTe (SEAMlst) positive prossure sampling membranes. VOC monitoring in 
Area G boreholes has identified trichloroathane (TCA) and trichloroethylene (TCE) in tho 
SubSUrfQCe. Tho concentrations appear to be greatest near tho east and of the mesa (near tho 
oldest pits). A botter idea of the nature and OXtOnt of subsurface VOCs will devolop as additional 
boreholes throughout the area are Instrumented. 

Air pressure data collection continued in order to evo1ua:e how barometric prossure moves 
through the mosa. This study is directed at evaluating how tritium and VOC migration occurs 
within the mesa at MDA G. In situ measurement of C02 also was mado within the mesa. Air 
prossure measurements are still in process, but preliminary data show that atmospheric pressure 
damps with depth, and that damping is grea!er below the highly fractured Tshirage Unit 2. 

Measurements continued on the Pllot Extraction Study Plan at MDA L me purpose is to evaluote 
the potential for long4etm passive vapor extraction within the mesa to remove the VOC plume. 

Aggft3g8fe 2 Concepfuuel Model Refinement 

.. 

e 
0 

e 

Conceptual model elements are depicted on Figure 4.2-2 

TA-18 

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

TA-S4 

Activities at TA-54 resulted in no conceptual model refinoments. 
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A.2.3 Aggregate 2 FY99 Planned Acrlvities 

TA-18 

me septic tank will be removed as part of a VCA plan. 

TA-54 

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

a Shallow Isotope and chemical profiles (stable isotopes and chloride) will be measured to 
determine patterns of infiltration. 

Further vegetathre covor measurements will be made. 

l idar water vapor ftux measurements will continue. 

In order to, evaluate effects of asphalt pads on moisture buildup and infiltntion, horizontal 
trenches withaneutron access will be installed at a depth of about t meter prior to placing an 
asphalt pad over pit ?..The trenches will include ports for VOC sampling. Thermocouples will also 
be installed for temperature measurements. 

Air pressure monitoring will continue. 

Surface gadvapor flux processes will be investigated utilizing natural tracers (CO,, VOCs). 

passive vaporextraction system will be prepared, ER cut this task for FY99 due to budget 
shortfalls; It wlll be baselined for naxryear. 

* Modeling and other work for the Pilot Extraction Study Plan will be finalized. A design lor a 

4.3 Aggregate 3 

Aggregate 3 is located In the south central portion of the Laboratory and consists of TA49 on Frijoles 
Mesa. Aggregate 3 Is bounded by Water Canyon on the noRh. state road NM 4 on the sout?~, TAG9 is the 
east boundary, and TA-16 Is on the west (Rgure 43-1). 

43.1 Aggregate 3 FY98 lnvestigetlons 

a MDA AB, Are8 2 has a large subsurface inventory of plutonium as woll as other metals. An 
asphalt pad was placed over Area 2 to improve isolation of surface contamination. The pad 
caused near-surface moisture contents to rise to saturated or near saturated conditions. To 
address this problem and dry the site out, R stabilization plan was submitted to NMED for 
implementing the asphalt pad removal interim measure and best management practices (BMPs). 
A molsture-monltoring plan !or Area 2 was also submitted to NMED for implemontation in FY99. 

The asphelt pad at MDA A@, Area 2was completely removed es described in the stabilization plan. 
Removal of the pad should eventunlly improve evapotranspiration condttions at the site. A 
radiological survey was conducted on the exposed materials, but no malerial was removed. A clean 
cover of crushed tuff w3s applied along with topsoil and gravel mulch. A surface water diversion 
trench WM inst&lled upslope from Area 2 and the site was regraded as part of BMP activities. 
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Coreholo 2 was logged to 500 !t with a ndutron probu for volumatric moisture dalorminalion. 
Other holes in ;he vicinity 01 Area 2 were also logged, Preliminnry results indicate that the 
Coreholo 2 moisture profile is generally wetter at depth (e,g., 35% at 180 f ! )  than is typical for 
proflles measured in boreholes away from the asphalt pad. Corehole 2 has had standing water in 
the past, but It Is not clear whether tho standing wator and olovntod moisture contont arc anifacts 
cf the borehole construction or representative of conditions under the asphalt pad. The hole was 
permanently plugged after the profile was taken. 

Aggregetu 3 Conceptual Model Refinements 4.32 

The elevated nearsudnce mclsture content of tho tuff associated with the asphalt pad at MDA AB 
supports the Hydrogeologic Canceptud Model for Mesas that disturbed mesa-top conditions can incronse 
the downward flux of water. Flgure 4.3-2 graphimlly depicts elements of the Hydrogeologic Conceptual 
Model near TA-49 and MOA AB, 

43.3 Aggregnte 3 FY99 Planned Aetivltlos 

this abjjoche, a vertlc~I hole wlll be drillod through an unused shan and chamctorized for 
hydrogeologic properties. In addition, an angled diroctional borehole will be drilled underneath 
Area 2 to examine the current venlcal extent of contamination. This hole wil! also be used for 
vorious monitoring actlvitios. Finally, an intorflow rnonltoring trench will bo instsllod to QSSOS the 
impact that lateral flow might have on contaminant mobility at A rm 2. 

The objective of FY99 nctlvlties is to bound vortial contnmlnnnt migration potentlol. To achicvo 

4.4 Aggregate 4 

Aggregate 4 includes TA.33, TA-39, Ancho Canyon, lndlo Canyon, and Chaquehui Canyon which are 
located in the southwest pnR of the Loborntory (Figure 4.4-1). laboratory fncilltios and operations 
occurred on the mesa top at TA-33 and wlthrn D canyon sotling at TA-39. Ancho and Chaquehui canyons 
oro the principal watershed systems In this aggregate. 

4.4.1 Aggregere 4 FY98 Investigations 

Two rounds of water level measurements were conducted In 5 monltoring wolls completed in canyon 
bottom alluvium noar MDA Y located in the nonham branch of Ancho Canyon at TA-39. The first round 
was completed on December 17,1997 and the second round was completed on June 30,1998. During 
the December round of measurements all of the wells were dry. During the June round all of the wells 
were dry excegt ona (well DM.6) that had approximately 0.15 f t  of water. 

Water samples from Ancho Spring were collected November 11,1997 and Scptenbar 29,1998 and 
analyzed !or HE residual compounds, amongst other constituents. No HE compounds were mected. 

4.42 

Conceptual model elements for Aggregate 4 are depicted on Flgure 4.4-2 Some refinements to the 
conceptual model stem from work in 1998. The water level measurements in W98 demonstrate the 
general abs8nCe of shallow groundwater in the n0R:hem branch of Ancho Canyon. Thin zones of 
saturatlon apparently develop in the alluvium for limited periods of time, likely after periods of he8Q loczlt 
preclpltntion or snowmelt. Strszm gaging in the mein branch of Ancho Canyon near SR4 (approximately 
one mile downstream of the TA-39 wells) shows streanflow only a few days per year. The absence of any 
SuStainmY streamflow oretlluent discharges indicates the alluvium througnout Aggregate 4 probably is dry 
but for a few days or weeks per year. Earlier RFI invostigations in this area by the ER Project had raised 
questions about tho presence of a shallow groundwater tone in the canyon floor. 

Aggregate 4 Conceptual Model Refnement 
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Analyses in 1996,1997, and 1998 have tailed to confirm earlier deroctions 31 HE compounds in Ancho 
Spring. in'1995, three HE compounds were detected in Environmental Surveiliance samples 0: tho 
spring: RDX (23 @L):.octahydro-l,3,S,f-tetranitro-l,3,5,7=tetra%ine (HMX) (4.9 p@); and 2 4  
dinitrotoluene (24-DNT) (0.18 j ~ 5 ) .  "he lack of conlimotion indicates the HE contamination is limited 
and variable overtime, or the earl!er results were duo to either sampling or analytical error. 

4.4.3 Aggfeg8te 4 FY99 Planned AcNvltles 

The driillng of DP4unded boroholo R-31 in Ancho Canyon will commence in FW9. I t  will provide sitewide 
characterization information in an area of the Laboratory that tho subsurlace is largely unexplored, 
Among other items, R-31 will provide key information about the presence of a possible perched 
groundwater system (that ultlmately feods water to Ancho Spring) and its associated water quality. 

4.5 Aggregate 5 

Aggregate 5 is bounded on the south by Water Canyon and on the noRh by the boundery of TA.9. Cahon 
do Valle is a tributay to Water Canyon; they join at the east end of TA-1 6 and form tho eastern boundary 
of Aggregate 5, The woStem boundary of Aggregate S is fomed by state road NM SO1 (Figure 4.5-1). 

4.5.1' 

e 

~ggregatcr 5 FY98 lnvestlgaiions 

An RFI report (LANL 1998a) and Corrective Measures Study Plan (LANL 1998b) for the 260 
outfall were submirtedto NMED. Findings are briefly discussed in Section 4.52 below. 

The bromide tracer test Is continuing. Results so far 5upport.a hydrologic connection betwoan the 
260 outfall and SWSC sprlng. There may also be a connection to Burning Ground Spring, but the 
data are not 8s clear as for SVSC Spring. 

Quarterly sampling for conaminants and major ca:ions and anions in the springs and alluvial 
aqulfer, and water level measurements in the Canon de Valle wells were perfomlea. The 
sampling indicates substantial and temporal variation In contaminant chemistry (HE and barium) 
in Canon de Valle, and temporal variation in the springs. 

.Waterlevel measurements in Canon de Valle show seasonal changes, and the data will be usvd 
as part of upcoming determlnatlons of water balsnco. Monitoring of spring flow shows a 
complicated response to precipitation and snowmett avents, For some monsaon evens, initial 
response of spring flow occurs In less.than two hours, while other impacts on spring flow occur on 
much longer time scales. The varying characterlstk times on spring flow changes from r n o n w n  
events indicate multiple flawpaths are probably impacting the springs. 
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a Borehole R-25 is located in the laboratory's TA-16 on the south rim of Canon de Valle. TA-16 
operations include HE research, development, resting, and manufacturing activities. R-25 is 
designocl to provide information about hydrologic and geologic conditions beneath the relatively 
unstudied southwest pan of the Laboratory and to characterizc potential Laboratory impacts on 
groundwater in the arm. a-25 was drilled to a depth of 1922 tl and encountered two major zones 
of soturation, The upper zone of saturation was encountered from depths of 747 3 10 1132 f l  in 
the lowor part of the Otowi Mcmbor of the Bandclier Tuff and the upper part of the Puye 
Formation (Figure 4.5-2). From 1132 ft to 1286 ft, tho borehole penetrated alternating zones of 
wet and dry rock in the Puya Formation. It can not yet bo dctemined whether the 385-tt-thick 
upper groundwatorzono is perched or part of tho regional aquifer. Continuous saturation was 
again encountared from depths of 1286 ti to the total depth of 1942 tt and is almost certainly 
associated with the rogional oquifer. HI49 explosives and chemicals associated wilh their 
breakdown wore present throughout the uppor zone of saluration and in all but the lowor 200 fi of 
the regional aquifer penetrated by tho borehole, High exolosive contaminants found include RDX; 
HMX; TNT; 4-amino-2.6 DNT (4-A-DNT): 2-arnin0-4~6 DNT (2-A.DNT); and 7,3,5-trinitmbontene. 
Concentrations of RDX and TNT oxcoed EPA Haalth Advisory Guidance Values for drjnking 
wntor (Figure 4.5.2). As a result of the findings at borehole R-25. tho noares: six water supply 
productlon wells on Laboratory property were tested for the presence of HE. Samples from these 
wolts contained no HE or HE degradation products. 

Quarterly sampling for contaminants and major ations and anions in !he springs and alluvial 
oquifar, and water level measurements in the CaAon de Valle wells were perfamod. 

0 Geochamlcal modeling rosulrs using PHREEQC suggesting barite supersaturation in Canon de 
Vnllo springs and alluvial waters were confirmed by the prosence of barite (Bas03 in sediment 
samplos. In addition, the PHREEQC results and sediment analyses suggest that witherite 
(BaCOJ preclpitution and dissolution may control some of the tomporal and spatlal variabilky in 
dissolvod barium concentrations in Canon do Vnlle alluvial wators. 

Four boreholes were drilled to 10P.200 tt depths on the TA-16 mesa to look lor contaminants and 
the saturated systems that feed tho springs (so0 Figure 4.5-3). Transion! saturnted zones were 
oncountered In borohole 2669 (near the 90s line pond) and 2665 (near Martin spring). No 
permanent saturntion was encountered. Theso boroholes were complerod as monitoring wells. 
The other two dry holes woro cased with PVC without screens to bQ used as neutron probe 
moisture holes. 

4.5.2 AQgreg8tQ 5 Conceptual Model Refhemen& 

Concoptuol model elcmentS for Aggrctgato S are depicted on Figure 4.3.2. Conceptual model elements 
specific to TA-16 are depicted on Figure 4 . 5 4  

Data collcction continues to suppon tho conceptual model described in the RFI report. Namely, 
that thin perennial saturated ribbons in the mesa leod the three springs. In addition, transient 
saturatsd zones may also rocharge the springs and transporf contaminants. The importance of 
transient saturation in tho tuff and soil zona is indicated by the bromide tracer results, the 
presence of tnnsidnt saturation in four boreholes (the two mentioned above and lwo of the holes 
in the 260 outfall drainago) and by tho presonce of interflow at the new bum pad. The 
disappaarance of tho Canon de Vollo alluvlal groundwater downstream from MOA P suggests 
that this groundwater may recharge a def3pQr groundwater system. This is consistent with me 
obsenration of HE in the Otowi=Puye saturatod zone in borehole R-25. 
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Differences in thQ geochemistry and flow rate dam betweon Martin and the Canon de Valle 
springs suggest there may be 93 additional contaminant source (other than the 260 outfall) that 
feeds the Martin spring system. Thistsource (or sources) has not been identffiod. In addition, the 
presence of barium and HE in tho alluvial groundwater upcanyon from the 260 drainage suggest 
that additional contaminant sources may exist upstream from 260. Possible candidates include 
MDA R and the tormer silver outfall. 

Examhation of detailed hydrogmphs for the springs at TA-16 provides insights in:o recharge .at 
the springs, and honce into the subsurface hydrogeologic conceptual model for the near=surfoce 
western portlon of the Laboratory. In addition, tracer studies at TA-I6 indica?& relatively direct 
connections of effluent sources with pathways to these springs, 7778 data suggest that 
groundwater flow in this area is structurally controlled by surge beds andlor fractured intervals 
(IANL 1998a; LANL 1998b). Spring discharge and grounwater flow at shallower depths (less 
than.200 ft) evldently occurs as a result of'highly channelized flow along discrete zones rather 
than as discharge from a larger porous media volume. Groundwater flow through fractures has 
long been recognlzed at the Water Canyon Gallery, located west of the Laboratory along the flank 
of the Sierra de 10s Valles, These analyses suggestthe phenomenon extends funher east beyond 
the Pajarit0 Fault Zone, onto the west side of the laboratory. Contaminant transpor! through 
these systems thus may be rapid and seasonally variable. 

Detailed review of existing data raises the question of whether springs high on the flanks of the 
Sierra de 10s Valles may be fed largely or paRIally by an old source of groundwater as opposed to 
the prosumption that they are sustained by contemporary precipitaarion. 

The principal source of HE in the deep groundwaterzones at borehole R-25 is believed to be the 
260 outfall. The HE probRbly infiltrated along venieal pathways at the ponded area on the floor of 
tho drainage fed by the 260 outfall as wall as by a line source of recharge in the 260 drainage and 
along Canyon de Valle downstream of the outlall. Water level measurements taken during drilling 
of R-25 are consistent wlth downward venlcal gradients in deep groundwater systems in this p ~ r t  
of the Laboratory. The presence of HE In groundwater at R-25 indicates that deep groundwater is 
connected to the surface by retatlvely mpid groundwater pathways. The presence of the 
alternating saturated and nonsaturated rocks from 1132 to 1286 tt suggests that the upper 
dturated zone is perched and that the lower zone of saturation represents the upper par7 of the 
roglonai aquifer. The uppetzone of saturation at R-25 is probably the same as the groundwater 
zone encountered In SHB-3, located about 2 km to the southwest, suggesting an laterally 
extenstve perched zone may occur throughout this part of the laboratory. 

e The presence of barite and witherite in Canon de Veils indicates that the residence time of barium 
in the canyon may be longer than for HE, Barium sorption is larger than HE, which will also 
increase residence times. Tho transport of barium minerals as sediment wlll also affect the 
residence time of barium in me canyon. In addition, me apparent dissolution/prccipttation 
charaaeristlcs of witherite may play a role In temporal changes in dissolved barium 
concentratlonr;. 

The mesa conceptual model described in tho Hydrologic Workplan suggests that mesa hydrology 
h the  western pan. of the laboratory may be differentthan the bener.charanerizod eastern 

, portion. The results from Aggregate 5 indicate that the western mesas do have a diflerant 
hydrologic character, one that is generally wetter and more heterogeneous. 



4.5.3 Aggregate 5 M99 Pl8nned Activities 

0 Borehole R.25 will be completed as a multl-port well with nine sampling pons, Locallons of the 
proposod sampling ports are shown in Figure 4.5-5. 

A data collection effor: in CaAon de Valle will be implemented to evaluate water and contaminant 
mass balance. This activity will provide information on contaminant inventory, help to define 
possible rernadiarion options, anu may explain the prosence of HE that was found in R-25 oarly in 
N99 .  

A srablo isorope (S”0, SD) traccr study will examine rosidonce times of spring waters. 

e A nitrogen iso:opc (Sl5N) sampling program wlll examine nitrogen sources in the springs and 
Canon de Valle, and may provide information on biodegradation. 

0 Additional invas?lgatlon of Martln Canyon hydrology will include drilling of at least one alluvial well. 

- Finally, an interim measure will be implemented to removO highly contaminalod rno:erial around 
the 260 outfall drainage. As pan of the implementatlon plan, solls and tutf will be monltored tor 
the bromide tracer. This will provide useful information for interpreting tracer behavior at TA-16. 

4.6 Aggregate 6 

Aggregate 6 is located in the south.central portion of the Laboratory and encompasses tho lechnical 
areas where testing wlth HE and open detonation/open burning Pro par: of routine operations. The 
genoral boundarles of the aggregate are Wator Canyon an the ~ d u t h ,  Potrilto Canyon OR the nofib, r h ?  
Aio Grande to the east, and tho Laboratory boundary dong thQ Sierra de 10s Vallos to the west (Figure 
4,543 

4.6, t Aggregete 6 f f 9 8  lnvesr/grrfions 

No studies wore planned lor or conducted in TA-15, TA-36 or TA.39 during FY98. However, numerous 
investigolions wore carried out at TA-16, in conjunction with the Phaso I1 RFI study lor the 260 Outfall 
(Anonymous, 1998). Acrivitjes included soil borings In the outlall and drainage areas, installation of wolls 
in the alluvium of Canon de Valle, sampling and tracer studios of area springs, sampling of water and 
sedimclnt in CaAon de Vallo and construction of 200-tt.deop mesa-lop wolls to intersect saturation that 
feeds the springs. 

4.6.2 Aggregate 6 Conceptusl Model Rcflnemttnt 

Figure 4.3-2 depicts general hydrogoologic conceptual model elements for aggrcsgate 6. The Phase II 
RCRA investlgations associated with the 260 Outfall confirm the existing conceptual model in general, but 
show It to be very complex in detail, Contaminant transport in the Bandelier Tuft is slrongly controlled by 
fracturos and the prosence of surge beds between units. Thus, there is much unconainty regarding the 
locatlon and extent ot perched saturated zones. 

4.G.3 Aggregate 6 -99 Planned AcrlvlNes 

There are no planned activities in Aggregate 6 for FY99. Plans call for drilling regional boreholes R-27 
and R-28 in R O O .  Borohole R-27 is scheduled ahead of R-28. 
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4.7 Aggregate 7 
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Aggrogale 7 is located in the central pan of the Laboratory and contains both canyon-bottom and mesa- 
top waste disposal sites. The aggregate includes ponions of TA-35, TA-48, TA.50 and T A G  on Pajarito 
Mesa as well as tho adjacent Mortandad Canyon and its major tributary, Ten Site Canyon (Figure 47-1). 
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4.7.7 Aggregare 7 FY98 Investigations 

TGnkawI Pumico Bod 

Cerro Toledo intorval 

The main ground-water investigation in I T 9 8  was that associated with regional borehole R-15, Plans 
callect for installing R.15 in two phases: (1) drllling by hOllOVJ-5tOm auger through the Cerro Toledo interval 
in FY98 and (2) completing the well by air-rotary methods in N99. Phase 1 was successfully completed 
in Ff98. The 8-in. hole not only penotrated the Corro Toledo, but extendQd wall into tho Otowi Member of 
the Bandclier Tuff to a depth of 420 ft, an impressive achiovernent for augoring. The lower part of thQ hole 
was then backfilled and :he upper part reamed to a 2047. diameter so that 16=in. surface casing could be 
sot to a depth of 1s n. 

60 1 68 Stratlflod pumico fnll dopositad 

Stra!lfloU sands and grovols to 105 tt, sin ond flno sand i 120 bolow 

Borehole R e 1 5  was continuously cored over the 4204t length, except In the alluvium. Geologic units 
penetrated in Phaso 1 drilling operations include, in descending order, alluvium, Qbt ! g of the Tshirege 
Member o! the Banoelier Tuff, volcaniclastic sediments and tephras of the Corro Toledo Interval, and tho 
0:owi Member of the Bandellor Tuff (Table 4.7.1). 

Tablo4.7-1. Geologic Unlts Penetrated In Phase 1 at Borehole R-15 
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I top of unlt (120 to 140 f l  dapth), gray to wnito bolow. 

I Mombor. 

1 Otowi Mombor, 
Bandelier Tuff 
Guaje Pumica Bod 

Subsamples of the core were taken for analysis of moisture content, hydraulic propcrtibs and chemistry. 
More specifically, 86 samples wero taken for moisture content determina:ion, 60 samples were presorvod 
for hydnulieproperty measurement and 47 samplas were collected tor geochemical analysis during 
Phase 1 at borohole R.15. 
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Twonfy-three samplas of cure from R-15 were submit!ed for chemical and radiochemical analysis, These 
include one sample of the alluvium, five samples of unit 1g of thQ Tshirege Membor of the Bandolier Tufl, 
two samples of the Tsankawi Pumice Bed, seven samples of the Cerro Toledo intewal and eight samples 
of the Ofowi Member of the Bandelior Tuff. Analytes lot the chemical analyses include RCRA metals, 
anions and percent organic carbon. Samples taken for radiochcmistry are being analyzed for 
strontium-90, cesium4 37, uranium isotopes, plutonium isotopes, americium~241, gross alpha, gross bets 
ma gross gamma. Tan samples of sail watffr ~Ktnetod tram cure will be analyzed tor stable Isotopes of 
oxygen and hydrogen and fourtoen soil-water samples will be analyzed for tritlum content, Results of 
these various analyses are not yet available. 

4.7.2 Aggregate 7 Conceptus/ Model Ref/nement 

Figure 4.7-2 depicts tho general hydrogeologic conceptual model elements for aggregate 7. Soil-water 
modeling and Phnso 1 drilling at borehole R-15 contrlbutod some interesting rolinomonts to this 
conceptual model. 

Simulations from a numerical modoling study of unsotmted groundwater movomcnt beneath Monandad 
Canyon showed water from the shallow perched water table could reach the regional aguifcr in 
approximately tan to one hundred years, depending upon the assumod recharge rate usad in tho 
simulations (Dander 1998), Flow in the unsaturatod sone may bo predominantly downward; howovor, this 
conclusion is vary dependent on the pormoablllty contrast between llthologic unlts, tho recharge rntos 
assumed, and the continuity of tho units. 

As shown in Table 4.7.1, dril\ing at boroholo R.15 ossontially confirmed the existlng geologic conceptual 
model. That is, not only arc the oxpectod sfratigraphic units prosent, but :hoir deplhs and fhiCknaSS8S aro 
more or less as predicted. 

Observations at'borehola R-15 provide another hydrologic refinoment of the COnCQptUal model. Perched 
water was expectod in the Cerro Tolodo interval. Although no saturation was encountorod in that or any 
other unit during Phase 1 drilling, elevated molsture content was obserded in two intervals. Whereas 
measured values overage 10-20% in most of the bore, moisturo content was detorminod to be 40% at 
the base of unit 1g of the Tshirege Member of the Bandelier Tuff and 50% in the middle of the Cerro 
Toledo interval. These InterYals may have beon previously,saturatcd but later dralned to the observod 
moisture canrents. Alternatively, the elevated moisture values may merely reprosent a slug of downward- 
moving water from somQ recharge event that did not result in saturation. These observations suggost 
that, althokgh tho CerroToledo is In an optimal position for recharge at R-15, saturation is aphenieral and 
short-lived, occurring only after sufficient recharge oven& 

4.7.3 Aggregate 7 FY99 Pl8nned Actlvltfes 

Phase 2 of the borehole R-15 drilling and well installation will occur in FY99. This will lnvolvo drilling wlth 
the Barber rig, which will be moved in when operntlons at borohole R-25 permit. During this phase, 
saturatlon and hydrochemistry of the deeper units will be investigated. 

Two alluvial wslls, MCO 0.6 and MCO 7,2, are schoduled for installation in Mortandad Canyon to provide 
fufthor information on alluvial groundwater. MCO-0.6 is schodulod Icr installation near the head of 
Moflandad Canyon, MCO 7.2 was installed below the sediment traps in early N39. 
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lure 4.7-2. Schematic cross section deplctlng conceptual model elements and proposed reglonal aquIfer wells for Mortandad Canyon. 



4.8 Aggregate 8 

Aggregate 8 encompasses thQ area nonh ol Pueblo Canyon and includes Bsyo Canyon, Barrancos 
Canyon, Rendija Canyon, and Guaje Conyon (Figure 4.8-1). Theso canyons are relatively little affcctod 
by Laboratory operations, but may bo sources of recharge for groundwater in the northern portion of the 
Laboratory. Aggrogate 8 includos former TA-10 and parts of TA-74 in Boy0 Canyon and Barrancas 
Canyon, respectively, There arc also PRSs on Lo5 Alamos County lmd In Rondija Canyon, 

4.8, I Aggregate 8 FY97 and FY98 lnvestigstkns 

Between September 1997 and March 1998, four new muclcipal water supply wells were drilled and 
completed in Guaje Canyon as pan of tho Guaje Well Replacement Project. Thcso new wolls, named 
GR-1, GR.2, GR-3, ond GR4, are located adjacent to existlng wells in the Guajo woll 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 wore placed into sorvico betweon 1950 and 1964. Five of those old wells 
will be plugged and abandoned in accordance wifh New Mexico Stato Engineer Office rules and 
rogulatlons during W99, Tho sixth well, G-IA, wlll be retained as a backup municipal wafer supply well, 
Tho seventh woll has been transfortad to ESH-18 for use as on observation well. All of the four new wolls 
were drilled to 2,000 tt below land sudace and complelod similarly. This comgletion includos 164n.- 
dlamoter production casings and screens fabricated from 304-stainless 51061. The IOuvQred, Roscoe- 
Moss production scrmns have 0.3754% thick watls and 0,050-In. slot openlngs. The annular spacing In 
the 26=in.=diarnetor boreholes aro filled with sphorical, 98% pur0 quartz sand filter pocks. 

A great deaf of new data has bocn collected during the construction of those replacorncnt wolls. These 
data include sample drill cuttings collocted every ten feet, a complete suite of goophysical logs, constant 
rate and stop-Urawdown gump tr3sts utlliring fully ponotratlng observation walls, spinnor logs, and zonal 
water quality sampling. These data rvlll be nnalyzcd'during N99 and a special Guajo WOII field report will 
be issued summarizing Important InfOmtatiOn. 

Ownership of tha water supply systam, including 411 production wolls, distribution Ilnos, storugo tonks, 
pump stations, chlorination units, and most of the water rights, was tmnS!QrtOd to LOS Alnmos County by 
DOE during the summer of 1998. 

4,8.2 Aggregote 8 Conceptual Model Rcrfnemcnr 

All of tno new Guaje replacement wells penetrato ponions of the Puyo Formation before encountoring thQ 
underlying Santa Fo Group sedimonts. Spinner log tests confirm that the upper portions of the regional 
aquifer (i& the Chaquehui formation and inlerbedded basalts) account for more than 95% of well yields, 
while tne lower Tesuqus formation accounts for less than 5% of yields. Although pump tests will not 
provide hydraulic conductivity values for individual water-bearing zones within tho Snntn Fe Group 
sediments, they do provide a qualitativo interprototion for the vanical distribution of hydraulic 
conductivities. Preliminary analyses confirm that the Chaquehui formation has an important in!luence on 
flow and recharge In the regional aqulfer. Preliminary analysis of the geological logs also shows tho 
stratigraphy is similar to the original Guaje wolls. 
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4.8.3 Aggregaie 8 FYg9 Planned Activities 

Project activities remahlng to be completed include the foilowing: (1) cornplotion of all pump test data and 
spinner k g  analyses:.(2) completion of summary report;,and (3) conversion of well G.3 to an observation 
well. Rnal project tasks'lnclude installation of pumps In new wells, construdlon of well housos, and 
abandonment of existing wells. , 

A recommendatlon was presented to FSS-6 and Los Alamos County by ESH-18 for the development of 
an opflmbatlon and managemant model for operation of Guaje well field, This task is currently untundod 
and unassigned, 



5.0 SUMMARY OF P(99 PLANNED ACTIVRlES 

This section summarizes the planned activities for FY99 that are discgssed in Section 4.0. The activfies 
are describod as either non-field or field activlties. 

5.1 Nort-Fleld Actlvitiss 

Non-field activities fall inro one ot three categories: project management, Information management, and 
modeling, Tho planned octlvltios for each cutegory arc listed below. 

Project Management 

Hold GIT meetingson a biweekly basis, or as otten as necessary to respond to program 
activities. 

Collect stakeholder Input and rcoulatory direction in four quarterly moetings with DOE and NMED 
representstives, 

Ensure exlomal program.review by thb EEG In two meetings and review of documents as 
necessary. 

Implement EEC recommondatlcns as doserlbod in the EEG Action Plan (Nylandcr, 1999), 

B8Sed on EEG recommendations, make stforts to reach consonsus with NMED on two issues in 
fV99: (1) approach for continued investigations when contnminetion is detected in o regional 
aquifer well and (2) establishing tho basis for groundwater quality limits. lnltial discussions of 
proposed apprOilChe5 for both of theso issues will be discussed ut the Quanorly Mocting 
(February 9,1999). 

Informetlon Menegemsnl 

Devolopment and formallration of the 'ond state vision" by the HWPDB Projoa Leader. 

Development of a 'Data and Records Management Plar." for the HWPDB by tho HWPDB Project 
Leader. 

Consensus will be sought by the HWPDB Project Leader on the priorities for loading various data 
sets. 

A data repository will be creatod and loading or linking of existing data and new data will begin In 
N99. 

Modeling 

Continued calibrziion of the Los Alamos reglonal aqutfer model will be accompllshed by 
simulating translents In the aquifer. 

A high resolution sub-model of t!w regional model with transpor! capobillties for the Pajarito 
Plateau will be developed. 
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0 Continued dsvetopment of the lower Lcs Alamos Canyon hydrologic model will be accomplished 

Integration of hydrologic data into Stratamodel by utilizing goostatistics and.other methods of 

by incorpora:ing newly gonerated data. 

parameter estimation !o extond and quality the data support and assist in developing a 
geohydrologic atlas. 

0 

0 Migrate tho current 3-0 geologic modo1 to Stratornodel and c roo :~  Pi99 3-D stratigraphic model 
by updating model with new data and completing the incorporation of basalt and Tshicorna flow 
units and tho Chaquo+ui Formation into the model. 

0 Extond, refino, or create new grids in Strntamodol tor specific ap3lications such as detailed 
studies at MDAs or stream channels. 

a Work with the Now Mexico Bureau of Mines to produce the Frijoles Geologic Quadrangle from the 
existing 3.0 database. 

0 Continued geochemical modcllng of Los Alarnos, Snndia, and Monandad Canyons. 

Geochemical modoling of Cafion de Vallo perched zones and regional aquifer. 

Additional geochemical modeling of barium speciation and solubility with wator,quality data from 0 

TA-16, 

5 9  Field Actlvities 

FY99 fiold activitios are surnmaritod by aggrogafe. 
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52.2 
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52.3 

e 

Site- Wide (Aggregate 9) -99 Plannod Activlrles 

Continued monitoring and data collection activities for naar-sudace hydrologic cycle compononts 
and groundwater levels at various depths. 

A water balance study in Los Alamos Canyon. 

Installation of gaging statlons at canyon contluonces and the Laboratory boundarios. This 
planned actlvify will provide water balance inlormotlon lor the hydrogeologic conceptual model, 
bur will be funded through the Watershed Management Program. 

Aggregaro 7 M99 Plsnned Acrlvlries 

Borohote R-9 will bo completed a5 a single comple!ion well at the top of the rcgional aquifer. 

Two alluvial wells, PAO-7 and PAO.2, will bo installed in the western par: of Pueblo Canyon. 

The GIT will examine tho possibility of completing boreholos R-12, R.5, R-15, or R-31 in a west to 
east transect of three multi-port wells in the upper 500 to 700 tt of the rogicncll aquifer. 

Aggregate 2 N99 PIenrred Activities 

The TA-18 septic tank will be removed as part of a VCA plan. 
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52-4  
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52.5 

0 

52.6 
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52.7 

0 

52.8 
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TA-54 pore gas monitoring and neutron probo measurements will continue. 

Shallow Isotope and chemical profiles (stable isotopes and chloride) will be measured 10 
determine patterns of infiltration at TA-54, 

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

Lidar water vapor flux measurements will continuo at TA-54. 

Neutron access tubes will be installed at a depth of sbout 1 meter prior :o placing an asphalt pad 
over pit 7 at TA.54. 

Alr pressuro monitoring will continue in TA-54. 

Modoling and OthQr work for the TA-54 Pilot &traction Study Plan will be finalized. A design for a 
passivo vapor extraction system will be preparod. 

Aggregate 3 FY99 Piinned Activities 

Area 2 investigations include drilling a venial hole through an unused shaft, Crilling on angled 
directional borehole underneath Area 2, and insmlling an interflow monitoring trench in order to 
define the axlent of vortical contamination. 

Aggregstt? 4 FY99 Planned Actlvities 

Drill borehole R-31 in Ancho Canyon. 

Aggreg8fe 5 FY99 Planned Acflvities 

Complete of boreholo R.25 es 8 multi-port well. 

Conduct a wator and contaminant mass balance data collecrlon effort in Canon de Valle. 

Conduct a stable isotope (PO, SD) tracer study to examine residence timas of spring waters. 

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

Implement an interim meesure to remove highly contaminated material around the 260 outfall 
drainage. 

Aggfeg8Ie 6 M99 Plenned Actlvitles 

There 8ro no planned aalvities for Fy99. Plans all for drilling boroholos R-27 and R-28 in WOO. 
Borehole R-27 is scheduled ahead of R-28. 

Aggreg8te 7 FY99 Pl8nned Activltles 

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. 

Install two alluvial wells, MCO 0.6 and MCO 7.2, in Monandad Canyon. 
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52.9 Aggregate 8 R 9 9  Plclnned Acilwltles 

Complete tua]e water supply wells pump test and spinner log analyses. 

Complete Guajo water supply wells summary report. 

Develop an optimization and management modal for operation of the Guaje well field. 

Convert well G-3 to an observation well. 

5.3 MWlP Borehole Status 

The griority and a summary of the MWlP boroholo Installation activities and well completion status is 
provided here in tabular lorn to consolidale the information provided throughout this report. Table 5,301 
provides a list of boreholes ordered. by priority of installation. Tabla 5.3-2 capturos N98 changos in 
installation schedulin$as published in the Hydrogeologic Workplan (LANL 1998) and provides the status 
of drilling actlvilies and decisions on well completion. Figure 4-1 shows the location and completiot? status 
of the proposed regional aquifer boreholos, Figure 5.3-1 provides a Gantt chart of the well completion 
schodule. 



Table 5.3-1. MWlP Proposed Regional Aquifer Boreholes 
Prlority and Start Dates 

Funding Current 
Prlorlty 1 Bo~hole Sower Stan Oats 

1. R-9 ER sap W98 
2 R-12 1 ER I MarFYB8 

I 

3. I R.25 NWT I JulFY93 

5. R.31 I NWT 1 AugFY99 
6. R-27 I ER I NovNOO 

. 4. 1 R-15 ER 1 AUQFY98 

7. A-1 0 ER I FobMOD 
0. R-5 NWT 1 MayFYOO I 
9, R-28 Nwr 1 AuQFYOO 
10. I R.22 1 ER I NovW01 t 

I 
_. - - 

11. I R.32 NWT I FebFYOl 
12 I R-7 ER I MayFYOl 
13. R = l  Nwr 1 AupFYOt 
14. R-18 I ER 1 NovFY02 
15, R d  I M  Fob PI02 

17. J R.2 NWT Aug FY02 
16. R-10 1 ER M8y M02 

18. I R.3 ER NovFY03 
19. I R-20 Nwr Fob FY03 

20, I R-4 ER May FY03 
21. R-14 I NWT Auo NO3 

84 



.* 
Table 5.3-2. Status ol  MWlP Proposed Reglonal Aqulfer Boreholes 

R-12 

-- 
R-25 

R-15 

R-3 I 



Table 5.3-2. Status of MWlP Proposed Boreholes (continued) 

-27 

1-19 

1-5 

-- 
3-23 

3-22 

R-32 

Yo0 

-yo1 

vyoo 

FYOl 

FYOl 

PlMned I 

Fundt-g ddaj 

Fla;risd 

I 

tN4-i 

ER 

tpNT 



Table 5.3-2. Status of MWIP Proposed Boreholes (conllnued) 

Barrhok 

3-7 

R - l  

R-18 

R-8 

CuTenl 
S l u l  D3ta 

FYO t 

aW 



Table 5.3-2. Slatus of MWP Proposed Boreholes (continued) 

Bor&ok 

1-10 

vyoo 

M93 

MOZ 

FYOt FY03 

ER 

Nyc i  

EA 



Table 5.3-2. Slalus of MWlP Proposed Boreholes (conlinued) 

Fro4 
SWU¶ Botchak 

3-14 

3-13 

'yo3 

R'M 

Manned R-11 

R - I ?  

FY03 

F W 2  

- -. 
fY03 

FYM 

FYW Pfarvled 

R-6 

N @ 2  

--- 

ER R-23 M05 



Table 5.3-2. Slalus of MWlP Proposed Boreholes (contlnued) 

I 

I- 

i-16 

3-2 1 

3-26 

R-24 

YO5 

%OS 

FY05 

m e d  

planned 

ER 
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J* R-9 Phase 1 (Drill Borehok) 
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Ffgure 5.3-1. MWlP well complellon rcheduls. 



Task Name -- 
R-9 Phase I (Ora Borehole) 

--- Tf R-9 Phase 2 (Compkle Weal 

R-27 Drill and Cwwlele byen 

R-19 Drill and CompTetc Wen 
-- 

-- 
R-22 Or31 and Cowlete Welt 

R-7 OFal and Catyb:e Wen-- 
- 

Prqed. 9aGWASR-NeZs 
Dale. 3-23-99 

Figure 5.3-1. MWlP well completion schedule. (continued) 
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R b  Driil and Complete We1 

I?-23 Drill and Comp'ele We1 

R-29 DrJt and Comptels lye1 

R-16 DrR and Complete We0 

R-21 Dr3 a d  Compk!e We1 

Projed. 9dGwAS R-web 
Dale: 3-23-99 
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Flgure 5.3-1. MWlP well cornpletlon schedule. (contlnued) 
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1. 

7.0 

This section is provided as a placeholder for the meeting minutes and action items resulting from thO 
annual stakeholder rneetlng schcdulod in March of each year. Those items will be distributcd during the 
week following the annual meeting. 

ANNUAL MEETING MINUTES AND ACTION ITEMS 

03/23/99 
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from the 
Los Alanos Iri;rti6nd Labora2orf.l; 

2'% A."TJAL GROUNDWATERMEETWG 

MEETLVG PURPOSE. ATTEhXlEES,. AND AGESDA 

Thc Los Alsmos Sational Laboratory Groundwater Integration Team (LAX GIT) met with thc 
Ncw Mexico Environment Department (NMED), the Dcpmmcnt of  Encrgy (DOE). the External 
Evaluation Group (EEG) peer reviewers, and stakcholdcrs on March 29-31, 1999 to host the Znd 
Annual Groundwater Mccting. Thc mceling was held in thc Convocation Hall at Ghost Ranch. 
Abiquiu. Xew Mexico. Charlic Nylandcr (GlT Chair) facilitated thc mccting, 

Thc following groups and stakeholders wcre rcprcscnted (see List of Attcndccs for spccific 
in formation): 

~NMED-H;lzardous and Radioactive Witetials Bureau 
h24ED-Groundwaecr Quality Bureau 
/WED-DOE Ovcrsight Burcrru 
DOE-Environment, Safety, and Hcalth 
DOE-Environmcn tal Mnnngcmcn t 
DOE-Defense Programs 
Santa Clara Pueblo 
San lldefonso Pucblo 
Nortl?crn Ncw Mexico Citizen's Advisory Board 
Los A m o s  County 
External Evaluation Group (EEG) 
LAI\;L-Groundwater Integration Team (Gm 

The purpose of the Annual Meeting was to providc NMED, DOE, and stakcholdcrs with 
information on LUVL's groundwater protection cfforts for thc past fiscal year and prescnt 
planned activitics for the upcoming fiscal ycw. Thc mccting agenda was as follows: 

Monday. M:mh 29, I999 
1ntroduct.ion 
Modeling 
Information Managcmcnt 
Regional She-Wide Conceptual Model 
Prescnntion by GlT membcrs on Aggregates 1-8 
INNED Presentations 



Tucsdav, March 30. 1999 
Spccial Mccting between EEG. "MED, Pueblos, and CAB 
AI1 Panics Discussion 
Special Presentations 

Wcdncsdnv, March 3 I ,  1999 
EEG/GiT Discussion of Action Plan 
EEG Works on W 9 8  Scmi-Annual Report 

SUiMMARY OF PRESEhTATIONS ivI'lD DISCC'SSIONS 

Introduction 

Charlie Nyiander (LANL) wclcomcd d1 participants to thc second Annual Mccbng. The Annual 
Meeting has bccn expanded to include thc Extcmd Evaluation Group (EEG), Accord pueblos, 
and Citizen Advisory Board (CAB). This meeting is in:cndcd to provide a forum for kceping 
stakeholders infomcd about the progrcss and direction of thc groundwater chmctcriauon 
program and to understand concerns and input from our stakeholders. 

Charlie Nylandcr (LAUL) providcd an overview of h e  Annual Meting agenda and dcscribcd 
the Annual Mccting Objectives. Thc "Communication" section of thc Hydrogeologic Workplan 
was quoted with rcspcct to the purpose and scope of the Quarterly Mcctings and thc Annual 
Mccting. The goals of nydrogeologic 'Vorkplan wcrc listed and dcscribcd To dcfinc what is 
meant by "adcquntc chmctcrization" Figure 1-3 from thc Hydrogcologk Workplan. thc dccjsion 
flow chat, was shown and described Bob Charles (EEG) asked which group is rcsponsiblc for 
the remedial action shown on thc decision flow c h m  Charlic Nylandcr (LANL) rcsponded that 
thc tesponsiblc group would depend on the source of the problem - legacy w ~ c  or operational. 
Thcrc is flexibility in addressing thc problcms. 

Charlic Nylmder (M) showed 8 rablc summarizing thc data nccdcd from the rcgional 
borcholcs, data tha: has bcen collectcc! from the 3 cornpletcd borcholc~ and whtthcr the d3t3 will 
be used in modcling. The data ne&, with the exception of hydrologic propcrcics, have bccn 
satisfied in R-9, R-12, and R-25. All of thc data nccdcd art important to modcling. Joc Vozclla 
(DOEUAO) asked if the regional borcholcs would be complctcd in intermcdiatc zones to 
dctcrmine thc yield. Charlie Nylandcr (LANL) rcsponded that chc yield would bc estimated for 
thc.intcrmcdiatc zona  in thc n$onal borcholcs. 

Charlie Nylander (LANL) pointed out that the Hydrogeologic Workplan dcscriks 3 rcgional 
chmctcrization program. Ir includcs 32 wclls and cach onc providcs information, but dl 
ncccssq to undcrsund the wholc systcrn. The schedule is bascd on an mumption of 
completing four wells per year. This schedule is constrained by endangered spccies in some 
CLW. Howevcr, R 25 was started in lttc July and is not yet cornpletcd. To meet thc schcdulc 
necds of four wells pcr ycx, thcrc must bc ?,&hour drilling or morc drill rigs. 



Charlie Ilylandcr (LAX.) said that to make this program succcssful, partnership with 
stakeholders is critical. Gil Suazo (LAiiL) asked,if this work quantify how much wakr is 
available, Charlic Nylandcr (LANL) responded that it will givc somc idca, but would liavc to 
drill much dcepcr wclls to completcly quantify the potential wakr s~pply.  Thc wclls will bc 
useful in determining rcchargc, Stcvc McLin (LAN%) responded that thcsc wclls would add to 
the knowlcdgc, cspccially thosc along thc western cdgc. 

Charlie Sylmdcr (LANL) dcscribcd the Groundwatcr Intcgration Team (GIT) rnanagrmcnt 
activities in FYPS. Thcrc were Quarterly Mcctings, a number of accomplishmcnts, an xcounting 
of the budgct for FY98, and pl;inncd activities for FY99. 

Gil Suuo (L .Wl> askcd what a water balancc study is. Davc Broxton (LPUYL) rcspondcd that a 
watcr balance study is an accounting of water flowing in and flowing out of'a hydrologic systcm. 
I t  will be used to target regional wclls whcrc infiltration is occurring. Also nccdcd for modcling. 
Kim Hill (SPED) s k e d  whcrc in the schcdulc is R-27. Charlie Nylandcr rcspondcd that R-27 is 
scheduled for coniplct.ion kginning of 2000, 

Modeling 

Brucc Robinson (UYL) dcscribcd thc goals of the modeling effort. Thc modcling activitics arc 
cxpcctcd to cvolve over the coursc of live years from modcl clevclopmcnt to rnodcl usc 
(predictions). By 2003, it is cxpcctcd thar the modcling will provide adcquatc prediction of  
plume dircction, crave1 cimc, and dispersion. Modcling wi l l  cxtctid from scurcc to potcntial 
rcccptor and will bc done on thrcc diffcrcnt bur interconncctcd scalcs: MDA-scalc, canyon-scdc. 
and rsgional-swlc. The modcling approach is to complctc dctailcd studies at somc MDA- and 
canyon-scalc sites thar cm be cxtrapolatcd, i f  possiblc, to other MDAs and canyons to cut down 
on the duplicative effort, The canyon-scale modcls will bc used as source tcrms for thc regional- 
scale model. The rcgiond aquifer flow model has bccn completed. Thc next step is to mcrgc it 
with MDA and canyons, including contaminant. tr'ansport predictions, 

Bob Powell (EEG) asked if the approach to extrapolate to othcr MDAs and canyons is drivcn by 
budgcr constraints or bccause you think you will havc cnough data. Brucc Robinson (LANL) 
stated that the approach is hascd on the Judgcmcnt Lhat thc data will bc adcquatc to do that. 
Although thcrc YC budgcr constraints. whatcver modeling necessary will be done. Bill Holman 
(D0WOA.K) asked if data for canyon-scale modcls.arc av;lilrtblc and will future wclls be in right 
scqucncc to provided neccssary data. Brucc Robinson {LANL) responded that thcrc is not 
enough daw now, but the wcll driiling program will provide ncccssq  data. 

Bctty Anderson (EEG) xikcd what is considered to be the risk in thc rcgional :iquifcr. Bmcc 
Robinson ( L A i i )  rcsponded that risk is b w d .  on drinking water in the regional aquifcr. Bctty 
Andcrson (EEG) wkcd if thcrc is modeling of thc drinking water distribution systcm. Stcvc 
McLin (LAVL) rcspondcd that it is an cxrcnsivc disttibutioil systcrn and lots of blcnding of 
water, but thcrc is no existing modcling of' it. 



Brucc Robinson (L&bii) describcd thc long-term plan for the modcling cffon. including which 
wclls will bc most irnporzant for spccific modcling scalcs and thc cvolution of thc cffon from 
model devclopmcnt to prcdiction to rcmcdiation over the duration cf thc projcct. Charlic 
Nylandcr &MIL) pointed out that the wclls that are nor boldcd may not be ~5 important for onc 
particulw modeling scalc, but are important to anothcr modcling scslc. Bmcc Robinson (LNVL) 
furthcr ctplaincd that therc arc multiplc rcsons to drill wclls and information about thc rc@onal 
aquifcr is jusr one. Mikc Taylor (hWED) s k c d  if thc modcling will this bc uscd for rcmcdiation. 
Bruce Robinson (LSCNL) rcspondcd that we procccd, wc will usc thc modcl lcss for prediction 
and morc for piumc tracking and rcmcdiation. Within a couplc of years will havc adcquatc 
prediction of flow dircction, but uncertainty will remain in mvcl time and dispersion. JOC 
Vozella(D0FILAAO) asked if:  there h a s  b c n  any thoughr to rcamqging the ud l  schcdulc to 
contribute to modcling. BNCC Robinson (LANL) rcspondcd that shuffling of thc wcll schcdulc 
would have to takc AI of thc d m  uses into account, 

Bruce Robinson (L,XNJd) providcd a tcchnical update on the thrcc scala of modcling from 
largest (regional) to smallest (MDA). The ~mtus of thc rcgiond scalc modcl w a  described firsr. 
Bmcc Robinson ( L m )  prcsentcd a regional water table map to show whcrc the potcntiomctrk 
surface is supported by wcll data; the regional modeling objcctivcs: the modeling approach: 3 list 
of the significant transport qucstjons; t h t  regional iqujfcr model FY 96 accomplishmcnLs: 
boundary conditions used in the modcling: thc wells in thc EspanolaE~tsin uscd for rcgional 
modcling: comparison ofprcdictcd to obscrvcd watcr lcvcls in 770 wclls to illustmtc model 
calibration: and thc planned W99 regional aquifer modeling work. 

Brucc Robinson ( M ' L )  then prcscntcd the Los Alamos Canyon modcling approxch. Thc 
prcscnration included thc canyons modeling current stam and canyons rnodcl futurc work. 
David $chafer (EEG) asked if thc saturated and unmtunted zoncs arc includcd in thc modeling. 
Bruce Robinson (CAS%) rcspondcd that both at includcd, although in the canyons thc 
conditions arc mostly unsaturated with zones of saturation. Eob Powell (EEG) x &cd if data on 
watcr content, permeability, ttc. arc coming in from :he wclls. Brucc Robinson (LAXL) 
rcspondcd that some arc available - watcr contcnL chcmicd dam air pcrmcabilip: but we do not 
havc pctmcability or porosity yet. 

Stcvc h c  (LANL) asked what would bc done intcmally and cxtcrndly to gct conscnsus on input 
p m c t c r s  so that stakeholders can fccl comfortable with modcl rcsults. Bmcc Robinson 
( W L )  rcspondcd that initial models havc low confidcncc. with morc data and rcfincmcnts thc 
confidcncc goes up, Peer rcvirw is important. Intcrnally the GlT is important. Prcdictions in 
advance of data collection can build confidcncc in modcl. Grcn  Agogino (D0JYA.L) askcd if 
thtrc would be a rcporz that spccifics thc input panmeters. Bmcc Robinson (MI) answcrcd 
thc panmctcrs will bc in mnud rcpom. Michacl Dale (NMEDIOB) asked how impomnt ut thc 
perched Z O ~ C S  Cor chmtctization through time. Bruce Robinson (WiYL.) rcspondcd :hat it is 
vcry difficult to modcl and understand thc pcrchcd zoncs, but the arc important in undcrsnnding 
flow from surfacc to regional aquifcr. They deem to be pathways to rcgional aquifcr. Michacl 
Dale (NMED/OB) d x d  when ;L dccision to includc pcrchcd zones in the modcling would be 
madc. Bmcc Robinson (LAlVL) said thc p r o v  is already addressing those by thc mclhod of 
drilling and data collcction. Bob Powcll (EEG) said it scems likcly that on II cornplcx sitc won't 
be able to modcl every last square foot. Need to comc to qyccmcnt on what is cnough. Bmcc 



Robinson (Lp;T\;rL) agrccd but said that cvcry site is complex. If i t  isn‘t complex thcre aren’t any 
wclls, Wowcvcr the point is wcll taken that thosc”types of qpmen t s -a rc  nccessary. 

Modcling at thc MDA scaic is planncd rbr TA49,(MDA AB), TA-54 (Arm L vapor plumc), mid 
TA-21 (INIDAT adsorpion bcd). Bwcc Robinson (’ANL) briefly described other modeling 
activities: participation in the GIT, provide input’to data mimgcment and charactcrization 
activities, and mist in dcvelopinb.probabilistic risk wcssment modeling. 

Information Management 

Kcn Mullen (LASL) saidxhat a project leader, Sue Kinkcad, has been hired for information 
managcmcnt, The existing state for information mmagcment is that data is scattered in hard copy 
files, floppy disks, indcpendcnt databascs. in  thc.Facility For Information Managcmenr. Analysis 
and Display (FlMAD) and thc Environmental Restoration Data Basc (ERDB). or in ESH-1s 
water monitoring d a b  Wc nccd a database to support modcling, make data availablc. organizc 
data, facilitate manipulation, minimize duplication, and prcscrvc data for funher justifications 
and qucsrions (which &U type do wc save: raw; sclcctcd,. intcrprcted, or modclcd?). The ER 
databms arc tabular and includc chemical analyses bur no data regarding wcll construction, ficld 
mcasuremcnts. or physical propcrtics. Thc ER databases fccd into thc Geographic Information 
Systcrn (GIS) so t h e  data can bc viewed spatially. The ESN- I8 databacs inchdc chcmjcsl 
analyses and water Icvcl dat& 

A user needs weismcnt WLS conducted. It rccommcnded an altcmativc to thc cxiscing statc. The 
GtT proccsscs were mapped out and the data flow was diagrammed. The rccommcndations of 
thc user necds assessment arc bcing implcmcntcd. Rcccnt activities include fornution of thc GTT 
lnformation Mmaogcmtnt Subcomrnittcc, hiring. the project [cam Icadcr, prcpmcion of m initid 
data management plan, initiation of database redesign. and gathering cxisting data scts. 

The dm management plan ir,cludcs rolcs md rcsponsibilitics, QNQC, audit rcsponsibilitics. 
data types, data sourccs, data upload and rccords filing proccdurcs. Implcmcr?tation bsks arc to 
install database repository, intcgrart datab;lscs,.nnd ,define requirements for data analysis and 
reporting applications. Application dcvclopmcnt includes developing data acccss applications, 
user manuals, and software documcntatjon; insnlling applications: and instructing uscrs on 
application USE. 

The groundwatcr ciaabase must intcgatc with: ERDB tabular, FIMAD GIS. EESMoJcling, 
ESH-I S tabular and GIS, and hnvc a web intcrfacc with graphical and dam browscr capabilirics, 
The darn tables for the groundwater database includc: groundwatcr occuftcncc, geophysical logs, 
mineralogic data, porcwatcr anions. petrogrnphic data, gcoiogical logs, samplc info, boreholes, 
water lcvel data, chcmicd malyscs, location in‘fo, hydraulic propcrtics, well scrccn, well 
construction, mnular material, and drilling chronology. 

Bob Powell (EEG) asked i f  the data tables wi l l  includc location data (x, y, z )  for multiple 
completions. Ktn Mullcn (LAKL) said thcy are not in thcrc now, but clcarly they nccd to bc 
thcrc. John Young (TWED) asked if Ihctc will’bc a data table indicating whether wclls have 



bctn dcvelopcd. Ken Mullcn (LANL) responded that thcrc is noLonc now, would it just be ycs or 
no? Nccd to think about that. Could have indication of RCRA - compliant well construction. 
Charlie Nylandcr (tANc) suggcstcd the data table could havc ycslno and the dcvclopmcnt 
rncthod 

Kcn Mullea (LANL).prcscntcd the EX groundwater daw - types of data and cost to vcnfy, 
validate, and load. The cstimatcd cost to pcrform the mks and which mks arc unfunded w s  
also presented Bob Charles (EEG) askcd if someone asked for somethins today what would 
happen. Ken Mullcn (LANL) rcspondcd thae it depends on what data thcy wmtcd. Wrccr lcvcl is 
available on thc,Web. Rcqucst for other types of data would havc to be sent some oher w y  to 
tnckdown the data just like any one of us would havc to do. It is not a good system, and thar is 
why wc are trying to fix it. 

Regional Site-Wide Conceptual Model 

Bmcc Gallaher -1) said the site-wide conccptual modcl providcq ;1 thumbnail sketch of thc 
big picture, a satellite view. IC givcs you ;I raadmap for gcncndng site specific investigation 
plans. The conccptual model will ncver bc coinplcted. Ic changes with ncw dm collcction. hi 
1996, a corxcptud model was dcvcloped baed on lots of picccs of data. It consistcd of canyon 
systcms: wet and dry and the mesa system. The west sidc w;ts not separated out. It asumcd, 
bucd on t h e  tritium dam in thc intcnnediatc and regional watcr systcms that thc wet canyons 
wcrc rnorc dynamic than dry canyons. Thcrc wcre still big questions - Do thc intcrmcdiatc 
perched zones exist bencath mesas? Arc inrcrmcdiate perched zona  laterally cxtensivc ncarrhc 
Jcmcz Mountains? Whcrc is recharge coming from? 

The mcsa systems arc an entirely different animal. Two-thirds of thc Lab is dry. The wcstcrn 
onc-third of the Lab,is different, it is undcrlajn by rocks that arc morc dcnscly welded and thcrc 
is morc water, Thcrc havc been detailed studies of the mcca system at TA-54 (Arcas G and L): 
TA-21 (extensive drilling): and TA-67 (at the formerly proposed Mixed W s t c  Disposal site). 
These studies havc consistently found that thcrt is low rnoisturc contcnt and low flu ratc5 in thc 
dry mesas; The key issue is adding water to mesa sites. Coring at thc Mcson Facility bcncath thc 
surface impoundments h s  found flux rates of 300 mdyr .  Air exchangc as a drying mechanism 
is very prominent on thc cat  sidc of the Lab, 

The regulatory rcquirerncnts can bc condensed into the site -wide "Big 4" rcquircmcnts: dcpth 
to watcr(s), direction of flow, rate of flow, and rcchugddischwgc rclationships. In all of our 
invcsdgations wc havc to kccp our cyc on the god: whcrc is the water and whcrc is it going. A 
map showing carbon dating docs not givc 3 clcar indication of the sourccs of recharge. Further, it 
was unknown whether thcrc is sufficienr watcr coming from the Jcmcz Mountains to bc the 
primary source of rcchargc for the rcdond aquifer i n  this location. Based on thc age d x h g  
information and the unknown water quantity, the 1996 conceptual modcl sutcd that sourccs of 
rcchargc arc unclear andspeculatcd that watcr could bc coming from the  no^ in the Mioccnc 
trough or from the cucc Thc following discussion focuscs on a scoping asscssmcnt of rcchxgc 
sources. 



The first step was to cstimatc thc rxtcnt of shallow alluvial groundwatcr at LANL. A map of 
shallow alluvial watcr dcvcloped by NMED wu used u a base to cstimatc wherc alluvial 
groundwarcr is, Thc alluvial water occurrcnccs wcrc categorized as supported by natural sourccs 
2nd supportcd by effluent sourccs. This division was hi r ly  clear for all of thc scgmcnts with the 
cxccption of TA-16, which could bc evenly split bctwccn natural and cfflucnt sourccs. An 
obscrvatinn at this point is that on P square footagc bnsis. < I % of thc Lab hLs shallow alluvial 
water. This docs not tnke into account :hc dry cmyons that may bc seasonally or occasionally 
wct. 

The volume of alluvial groundwater w u  estimated by multiplying the Icngrh of thc scgmcnts 
identified with shallow alluvial groundwater by thc width and dcpll~ of'thc saturation 2nd 
estimates of porosity. The rcsulting volumes of alluvial groundwatcr to the annual stream flow 
loss (the difference bctwccn upstrcam and downsucarn gages). Thcre is close similarity bctwccn 
volume of  alluvial v m t r  and annual strcam flow loss. this suggests that thcrc is an annual 
turnover in alluvial wstcr. This provides an upper band cstimatc on strcam bottom rcchargc. 

Michael Dalc (NMED) Lskcd how wouid you address lowcr Los Alamos Canyon with pcrmcablc 
uni t s  and larcral flow. BNCC Gallahcr (LAXL) said this is a scoping calculation, and docs not 
consider specific canyon circumstances. Furthcr, it only includes thc Lab property, nol lower Los 
Alamos. 

Bruce Gdlahcr (I,ituL> prcscntcd tlic potential rcchargc vs pumpagc by comparing annual on- 
site strcam flow losscs and effluent dischargcs to the volumc of! water purnpcd from thc Pajarito 
well ticld. IV:3tur31 strcarn flow is about 10 pcrccnt of pumping. Add in cfflucnts and gcrs up to 
20-30% of the volumc pumped on an annual bLsis. 

Another indication of the amount of wxcr av;lilsblc for rcchuge is the discharge from springs, A 
comparison of the discharge from springs to thc amount of watcr pumpcd from thc Pajnrito wcll 
field shows that west side springs rcprcscnt 3040% o f  the w m r  that is pumped. Spring 
discharge may be a possible uppcr bound on how much water is passing through thc system. This 
is not a suggcstimthat a11 of the spring flow is recharged, but LS a rcflcction of how much water 
is available within thc mountain block. This compnrison sugpts  that there is sufficient wstcr 
from Jemcz AMountslins to account for all pumping in Pajarito wcll field, 

With rcspcct to thc pathways for contaminant migration, an c&<t-wcst cross-section in uppcr LOS 
Alamos Canyon showed the compiexitics in the downward vcrtical movcmcnt of water. No 
drilling program that wi l l  .find all the complexities ofsubsurt'acc flow, so thcrc is LL nccd to focus 
on larger water bodies. What is known about movcmcnt through tlic vadose zone was 
summarized a!! follows: 

!Vc: sysrcms 

* Downward but with "stairs:cp" 
Multiplc pcrchcd systcms 

< 30 ycars bclscd on detection of tritium 
I O  - 100 ycvs based on numcrical modcling (Mortandad Canyon) 



Dry systems 
Maybe > 1000 years 

Bruce Gallaher (LAX) pointed out that thcrc h a s  bccn decades of testing at thc goundwakr 
sampling stations (wclls and springs) and more reccntly. low lcvcl tritium analysis. Xcw wclls 
have confirmed the above background tritium. The only p13ccs whcrc urcccdmccs of MCLs 
have bccn confirmed by multiplc sampling arc zt TW-1 with scwagc and at R-25 with HE. Both 
arc a r c s  with rclativcly low amount of water flowing through. At TW-I thcrc is clcxly impact 
of surface water with nitratcs on rcgional aquifcr. Steve McLin (WYL) pointed out h a 1  
dirccting the wastewater treatment plant discharge into the canyon was donc by thc county even 
though the lab rccommendcd against it. Michael Dale ["ED) asked it thz niLratc brcakthrough 
could be from the old Central Planr. Bruce Galfaher (LrtlZL) said that nccdc to bc cxplorcd 
furthcr. The tritium in the water suggcsa Lab influence. 

Michael Dale (NMED) asked if the E in R-25 w s  transported to dccp water by cffluenr water 
- WL. i r  a natud or artificial source - arc thcy diluted. Bruce Gallahcr (WNL) said along thc 
mountain front, it is a different regime, Watcr coming in from many depths. Tic conccncnrion 
suggcsts not much dilution, Pat Longmire (WNL) the snblc isotopcs suggest narural and 
cfflucnt watcr, tritium data also suppork! this becausc thcrc is mctcoric watcr. The HE 
conccnlrJtion shows dispersion. dcgadstion, but no retardation. 
Stcvc Rat (W) the amount of water discharged at TA-16 has  gone down dramatically. Wh3t 
is cffcct of climjnating outfdls? 

On thc other end of thc spectrum, Momdad  Canyon has  rcceivcd cfflucnt conbning tritium for 
30 yews and a tritium plumc would bc expected to exist therc. Howcvcr, the tritium in shallow 
watcr in Mortandad Canyon is abovc background which is cvidcncc of rcchugc, but thcrc is no 
plumc that cxcccds standards. The cn'tical diffcrcnce bcnvren Us Almos and Momndad 
canyons is that Los Alamos is a wct systcm and M o m d a d  is a dry systcm with cfflucna 
superimposed on it. Brucc Grrllahcr ( W L )  said lets focus on Los Alamos Canyon - lots of 
effluent dischqc.  Surprised hat  thc tritium concentration is not higher, it may bc bcausc of thc 
annual turnover. The effluent in wct canyon is dilutcd. In dncr canyons therc is iinlc natural 
water to dilutc, c.g. M o m d a d  thcrc is almost no water lefc. Bill Holmm (DOUOAK) asked 
what thc tritium lcvcls in spring arc, Bruce Gallahcr (LANL) responded that thc tritium lcvcls 
arc "dcad" in the springs, which arpcs for oldcr regional aquifcr water. But position of thosc 
two springs is unusual. Pat Longmirc (U\Z) said that Pajljarito Spring is in thc Puyc. 
strarigrsphically at top of rcgional aquifcr. Background srudy shows regional aquifcr is dead with 
respect to tritium. 

Kcy rcfincmcnts to conccptual modcl arc: 

e Confirm high water ublc on west siddmountain front rcchargc 
Confirmation of regional aquifer conncction with surface (HE, tritium, scwage cfflucnts) 
Rcgionzl aquifer recharge (most from off-sitc, mounhin front significannr natural s u m f l o w  
minor) 
Pcrchcd systcms on west side (bcncath mesa, shallow and dccp systcins?) 



Samc major unccnaintics and next steps: 

e TA-16 cxtent of pcrclicd system 
0 Is thcrc ;I pcrched systcm i n  central poftion of lab fc'ccding Ancho and Pajarit0 springs? 

Hydraulic graciicnts: R-25 has  stccp downward hydraulic gradient 

David Schafcr (EEG) uked if the water kvcls in R-9 and R-13, have hccn incorporakd in 
regional modcl. David Rogcrs (LAh'L) indicated that chcy havc bccn. 

Brucc Gallaher (LAiiL) said that most ol'kab nas no water to move contaminants, Fluxes an 
ordcr of I mdy:.  Wcc canyon bottoms providc rcchargc, but arc only <I 70 o f  Lab, Thcy arc 
scmmally dynamic and providc ycarly fresh watcr. Big unknown is signiI"tcant subsurface flow 
on wcst sidc, rhcrc maybe more watcr coming in from thc wcst sidc. Pcrclicd systcrns on cast 
sidc of lab seem to bc coincidcnt with channcls, but drilling wclls in unknown arcas to test this. 
Jim Horncr (NMED)vcrificd that tllc location of R-25 was sclectcd to hclp understand thc 
rcc h arge. 

Michacl Dalc (NMED) asked for ;I discussion of thc Watershcd Plan and how new gagcs will 
liclp with the water b:tlance, BNCC Gallahcr (LAM.,) cxplaincd that tlic existing pgcs  arc mostly 
upstrciim and downstrcarn of lab boundary. Under the Warcrshcd Plan, new gagcs will bc 
installed at cvcry major conflucncc, Data from thcse gagcs will hclp with inflow, although all 
surface water docs not infiltrate nnd become rcchargc, Bill Molman (DOEOAK) askcd i f  thc 
gaging stations cxtcnd across thc f;lult. Charlie Nylander (LAVL) rcsponded that thrcc scts of 
gages arc planned as pairs for the upstream and downstrcarn sides of the fault. Brucc Gallahcr 
(LmTL) said we lookcd at 1960 sccpagc data on four canyons with significant stream flow 
across fault: Frijoles Crcck - flow incrcascd. othcr 3 had no mewrablc change. Rolc of thc fault 
may hold up water in pcrchcd zonc rather than as a major barrier. BLxd on stream flow data, no 
indication that the faults have major intlucncc. 

Pat Lonp i rc  (LANL) prcscntcd the objcctivcs of thc prcscntation. Hc dcscribcd the drilling and 
sampling of R-9. It 3ppc.m thac thc pcrchcd zones in thc Cerros Dcl Rio b x 4 t  is isolatcd from 
rcgional aquifer based on stablc isotopes. The conceptual model cross scction of upper Los 
Almos Canyon shows thc complcxity of flow paths in thc vadosc zonc. The Puyc Formation 
had was significantly altered from glass to clay probably becmsc of water flowing through it. 
,Makes great natural barrier for radionuclides,. Bill Molman (DOI3OAK) ;~!kcd if thc alteration is 
in the saturated or unsaturated zonc. Par Longmirc (LLAh'L) responded that the alteration w u  in 
the satuntcd zonc. although watcr has  obviously movcd through thc unsaturarcd zone. 

Chcmicd and radionuclide analyscs have bccn donc on core samples collcctcd from R-9, R-12 
and R - Z *  Focused on the important aspect.. of gcochcmistry not evcrything evcrywhcrc. Typical 
background concentrations of selcctcd solutcs at LANL: nitrate low. oxalate less than dctcction, 
uranium low (clppb). tritium vuics on source of rcchxge water and position along flow path. At 
R-9, the groundwatcr chemistry has chloride and nitrate clcvatcd above background. Oxalate 



elevated in  3 zoncs. Oxalate occurs naturally in root zonc, but nor in groundwater. Uranium is 
high in lower perched zonc, Tritium conccntntion suggcsts the water is Icss than 50 y c m  old. 
most likcly fallout and dischargcs. Strontium, ccsium. arncn'cium, and plutonium arc at or bclow 
dctcction. Thcrc is UI abundancc of rcacriw phxes within corc samples in borcholc R-9. T h w  
arc impomnt in retardation because thcy arc gcochcmically rcactivc. Dominakd by smcctitc in 
all 5 depth samplcs ( 293-. 507~. 6 I 6-, 62 1 -, 6S9-ft). The Kd is ncccssary to modcl tnnspon of 
contaminants. An cxamplc o f  thc Kd is a glass particlc coated by clay, Thc Kd is thc mount  of 
uranium sorbed onto clay O V C ~  the amount of uranium in thc fluid surrounding the particle. Thc 
retardation factor can bc calculatcd from the Kd with the following equation: 

Rctardation factor = I + sulk dcnsity) (Kd)/ porosity 

In R-9, the Kd for uranium = 2.31 Ukg. This is consistent with the conccntmtion of uranium in 
+6 oxidation state. Bob Charles (EEG) askcd how was tbc oxihuon smtc bracketed. Px 
Longmirc (LA=) responded that thc oxidatian state was assumed based on cvidcncc of 
oxidizing conditions in thc groundwatcr. primarily iron in thc 3'oxidation state. Pat: Longniirc 
(LANL) continued that thc Kd concept is simplistic, so now hc is using models ihar simulate 
surface complexation. X ~ I  this proccss, thc sorbing surface and tlic uranium form a complcs with 
iron. MIXTECH rnodets this process, Bob Powell (EEG) ;Lskcd if  thcrc has  bccn sorption 
isothcrms mcuurcd on rccovcrcd corc. Pat Lonp i rc  &WL) replied that those types of tcs~s 
liavc not been donc. This marcrial is bascd on water chemistry and modcling. Howcvcr. wc 
should have some expcrimend data also, Surface comp1cxa:ion modcling of R-9 was donc using 
a diffuse laycr modcl. The modcling result reproduced tIic dissolvcd uranium mc;lsurcd in thc 
watcr. 

Pat Longmirc (UlY) said that thc EPA .sampling and analysis cvcnt dcrcctcd strontium-90 in  
the shallow alluvial watcr. It also found ammonium and tot31 N above s t a e  st;m&rds. Thc 
groundwater chemistry of R-12 water indicates hat the pcrchcd zonc water is lcss thsn 50 y c m  
old. This is nitntc from scwagc sourcc, possibly TA-3; howcvcr, if thcrc is southcrly flow in thc 
b~salt, thc nitntc could be from Pueblo Canyon. Bob Charles (EEG) askcd ifthc southerly flow 
component is rclarcd to the Mioccne trough. Pal Tangmire (IANL) rcspondcd that the perchcd 
zonc is in thc bualts which is stratignphiwlly much highcr t l n n  thc Mioccnc trough. David 
Schafcr (EEG) asked if the uranium carbon;ttc complcx is mobile. Pat Longinire (LXiXL) 
responded that it  is relatively mobilc. Bill Holman (DOVOAK) asked if Lhc rctardation factor is 
cqunl to one for thcsc mobile complcxcs. Pat bngmirc ( U I I J )  rcspondcd that thc Kd is 2 but 
the retardation factor hasn't been calculatcd Bruce Robinson (LAXL) responded that thc 
rctardation hctor is generally a factor of 10 above Kd, so it would be 20. Howcvcr, it shouId'not 
be considered ;IS scp,mte spccics of uranium. The Kd rcprcsents thc bulk of all thc uranium 
species prcscnt, bccausc thc equilibrium rcactions occur so quickly. Bob Powell (EEG) pointcd 
out that if :he urmium docs not display lincar sorption, then Kd nor valid. 

Pat Longmirc (LAVL) dcscribcd thc alluvial wells that wcrc installed in Pueblo Canyon. Four 
individual wclls and ;I scrics of wclls in ;L m s c c t  m o s s  the canyon. 



Aggrepate 2 

David Rogcrs (LAVL) cxplaincd hat  thc contaminant sourccs in Aggrcgm 2 arc Area L. A m  
G, and TA-IS. A cross scc:ion showing thc conccprual modcl illustrates thc location of thcsc 
arc;L'I in relation to each other and to othcr features. Areas G and L at'c on the rncsa top and TA- 
IS is in P canyon. Thc FY98 investigation at TA-18 included preparation of the Paj;uito Canyon 
Work Plan, This work plan may be revised to include assessing thc wtcr  budgct for Pajarito and 
Thrccmilc canyons, Thcrc was the culmination of eight qumcrs of sampling i n  alluvial wells 
around a scptic systcm dctcctcd no volatile organic compounds (VOC) and the tank will bc 
rcrnoved. 

David Rogers (LANL) said the Fy9S activities at TA-53 focuscd orl Arca G, thc low-lcvel 
radioactive waste disposal sitc consisting of numcrous pits dug into thc m e a .  Arca L is thc 
chcmicd waste handling sitc and i t  is locmxl funhcr west. up  thc mesa from Arca G. Thc mcsa 
that both Arcas G md L arc locatcd on is in ;hc c;Lstern part of Lab, Air moves through mesa and 
drics it out. Area G pcrformancc uscssmcnt was coinpletcd in March 1997, The results relatcd to 
groundwntcr wcrc: 

The ratc of rcchxgc through thc mcsa is low - about I mmlyr, 
Fracrurcs cnhancc air movcmcnr in thc mcsa but probably do not cnhancc infiltration of w;itcr; 
Air movcmcnt along fractures CPUSC'S evaporation within thc mcsa and decreases the rcchargc 
ratc. Chloridc and stable isotopc studies as well as othcr hydrologic data support this conclusion; 
and 
Due to high sorption and long rravcl times rclativc to half-livcs. only carbon- 14, tcchnccium-39. 
and iodine-129 ut important radionuclides in the groundwater pathway. 

David Rogcrs(L4Lh'L) said that unccrtahtics were identified i n  thc perf'urmancc asscssmcnt and 
FY9S activities involved data collcction to ensure thc continucd ~lpplici~bility of thc performancc 
wscssmcnt to current fx i l i ty  activicics, rcducc the unccnaintics i n  hydrological modeling and 
dosc asscssmcnts, and conduct pcrformancc monitoring of Arca G. Thc kcy unccnaintics 
included rates of liquid watcr infilmtion and vapor p h w  movcmcnt. Gcncrally on thc mcsa, thc 
moisturc is pretty static, but disturbances (cutting pits 3nd asphalt pads) affcct the rnoisturc 
contcnt in the mcsa . Othrr activitics focus on monitoring and rcmcdiation of VOC plumes 
bencath Areas G and L, Thc invcstigntions in FY98 were: 

Data for wator budget dctcrminations including mcasurcmcnts ol'vcgctativc covcr arid wrrtcr 
vapor flux 10 the atmosphere: 
Subsurfacc moisture content mcasurcmcnts including ncutron probes in holcs in mcsa and pits; 
Vapor p h s c  monitoring including VOC monitoring in Arca G and L, air prcssurc data 
collcction, and analysis of data from thc Pilot Extraction Study Arca L. 

David Rogers (LANL) dcscribcd. thc planned FY 99 activities in Aggregate 2. At TA- IS rhc 
scptic tank will bc rcmoved. A: TA-54 thc collcction of water budget data, subsurface rnoisturc 
mcasurcmcnts, and vapor pliasc moverncnt wilt all continue, In addithi, shallow stable isotope 
unci chloride profilcs will bc meuurcd to dctcminc patterns of infiltruion: data to quantify thc 
rnoisturc build up undcr asphalt pads; surface pdvapor  flux proccsscs will bc invcstigatcd 



utilizing natural tmccrs; and modcling and other work for thc Pilot Extmction Sady Plan. Pat 
Longmirc (LAXL) added that thc Lab is looking 31 whcthcr thc modcling at MDA G can bc 
applicd to other MDAs, John Young (NMED) asked what thc cxtcnt of VOC and tririum plunics 
at Area G and L is. Brcnl Ncwman (LANL) said that it is down to thc basalt at Arc3 L. hl icc  
Barr (LhVL) provided a gcncral idea of the tritium plumc cxtcnt. 

Aggregate 3 

Brcnt Ncwman (LAVL) said that i n  FY98 most of thc work was shallow. not much dccp. 
Aggregate 3 provides an cxmplc of 3 disturbed mesa si tc. Aggcgalc 3 consists mostly of TIS- 
49, an area used to test the safcty of nuclcar dcviccs i f  they wcrc inadvcncntly droppcd wltilt 
loading or handling. The tcsting was donc in 3 scrics of shafts. Most of Ihc cffon! wcrc in Area 
2, in  what is now MaLcrial Disposal hrca (MDA) AB, The shafts wcrc opcn holcs of various 
depths. Thc site issues include an asphalt pad that WLS placed over Arca 2. Corc holc 2 (CH-?), 
i n  the ccntcr of Arca 3, was thc focus of FY9S work. Arc3 2 is poorly graded and allows ponding 
of water on and around the asphalt pad. CH-2 11x4 sporadically had standing wxcr in it. 
Invcstigations in CH-2 included measuring a moisturc contcnt profilc. Thcrc is a n a r  surface 
spike (>30%) from buildup of moisture under thc asphalt. On a couplc of occasions CH-2 h&x 
had water. If water is collccting in thc core hole, is thc same thing happening in the shafts? Thcrc 
was ;I moisturc contcnt spike at approximatcly 100-foot dcpth. Bzscd on this information intcnm 
mcuurcs werc dcsigncd and implcmentcd. The asphalt was removed. the arcas rcjyadcd to 
control surfacc water run-on, ;I ncw crushed ruff covcr was installed, and the a r a  w ~ s  rc- 
vcgetattd. The new cover included gopher mesh bccausc gopher intrusions werc bringing up 
contaminated soil. 

Brcnt Ncwman (LAIC) desc~bcd the futurc work at TA39, MDA AB. Same of the work 
includcs drilling horizontal holes bcncath the shafts to rncxsurc water conknt. David Schafcr 
(EEG) notcd that it is difficult to grout horizonrd holes. 

Bill Holman (DOUOAK) asked if the moisturc content at 1 Oofc is smtipphically controlled 
Brcnt Ncwman (LtLVL) rcplicd that it is near a contact and it is common around thc Lab to find 
incrcscd moisture contcnt at thc contact of u n i t s  with differcnt hydrologic propenis. CH-2 ha!! 
k e n  plugged, so wc can not go back and vetify thc cxxt nature of thc conuct. John Young 
(HMED) a!ssked about measuremenu of tritium prcdltcs. Brcnt Ncwman (&X) said he WU not 
familiar with that work and could not address it. Michael Dale (XMED) asked whar matcrial CH- 
2 was backfilled with. 
Brent Ncwman (MI) responded that is was backfilled with sand and concrctc plugs. 
Kim Hill @NED) asked the dcpt!! of CW-2 at ;uta 2. Stcvc Rac (LAYL) responded that 
information is in thc survcillancc rcport. 

hggregatc 4 

Bmcc Gallahcr ( L p L I i )  cxplaincd that Aggrcgarc 3 is in the southast comcr of the Lab, It 
includcs two technical arcas: TA-33 for tritium production and TA-39, a canyon sitc for high 



explosives work. One conccrn in TA-39 is landfills.with high cxp)osives residues. In FY98, 
alluvial wclls wcrc checkcd'fors~tuntion in the North Branch of  Ancho Canyon, All of thc wclls 
wcrc drv. The stream tlow in the canyon is vcry timitcd. Consequently thcrc is nor much shallow 
groundwater. Previous (1995) sampling at Ancho Spring dctcctcd HE. Follow up tcsting in lust 3 
vcars ( 1  996, 1997, and 1998) hwc detccrcd no HE. ER sampling of stream sediments detcctcd 
no XE. Two deep borcholcs arc planned for this aggrqatc. R-3 1 will be drilled this year. Thc 
dcpth to thc rcsional aquifer is expected to bc about 600ft. 

Brent Scwrnan (LAVL) explained that TA-I 6 is thc subjcct of a special topic prcscntation on 
Tucsday afternoon. this presentation will bc bricf. Aggregate 5 consists of TA-15, which is 
bounded by thc Pajarit0 Fault Zone. Watcr Canyon, and Canon de Vsllc. Thcre arc numerous 
sources ol'u'ater for recharge including springs, surface watcr. and other wrrtcr sources* SWSC 
Spring and Burning Ground Spring arc contminatcd with HE, and both arc percnnial. Mmin 
Sgring is perennial, and i t  has the highest ME content of the springs. Thc 90's linc pond was 
anothcr sourcc of watcr. It  contained 1% and b;kum. The 260 outfall W:LS anothcr largc volume 
source at' water. Water ww uscd whilc machining the 1% lo kccp it cool. Thc water from 
machining collcctcd in sump to scttlc the parriculatcs and then discharged onto the mesa. Thc 
historic tlow rates for major TA- 16 water sourccs WLS vcry substantial cf'tlucnt dischargcs and 
these had a large impact on hydrologic system, Invcstigations of soil and shallow subsurfacc 
around the 260 ourfall found scrccning and lab results 3bovc dctection limits and background 
vrhucs for borr holc 16-2702; particularly F J X  at about 70ft bclow land surface. A trcnd plot lbr 
RDX in  oucf'aI1 drainage sediments shows a trcnd of dccrcasing KE concentrarion downstrcam. 
Laterally the conccntrstions drop off dramatically away from center of stream (sharp decrcascs 
in samples collcctcd rnorc than 12fe from the ccntcr linc or' the drainage). 

Brent Newman (LATL) dcscribed a tracer study conducted at thc springs. A brcmidc tracer w a  
injcctcd into the suspsctcd source area (260 outfall) and the springs wcrc snmplcd unt i l  thc tracer 
appcarcd. A plot of bromide concentration versus time for SWSC spring shows thcrc is 3 dcfinitc 
connection bctwcen the 260 ourfall and SWSC spring. Burning Ground Spring is borderline and 
Martin Spring does not appear to bc rclated to 260 ourfall. Thcrc WLS a qucstion about whcthcr 
thc break through in the spring was related to rainfall. Brcnt Ncwman ( L A i i )  rcspondcd that ir 
did nOK appear to be relatcd to rainfall bccausc thc matrix WLS quite dry, The conncction bctwccn 
the outfall and the springs may bc rclatcd to transicnt moisturc along fractures. 

Brent Newman (LryJL) continued discussing Caiion dc ValIc invcstigitions, which involvcd 
shallow alluvial watcr and scdimcnts, In the alluvial watcr, RDX and HMX wcrc prcscnt. Thcrc 
was u p  to 600 mgA in some water samples, Howcvcr, thcrc is variability o w  time, possibly as ;t 
rcsult of different flow paths kicking in. Barium was prcscnt in scdimcnts in concentration high 
enough to prccipitnrc mincrrrls. The barium is probably from Baratol, which hits not becn uscd 
for awhile. Thc rcsidencc time of barium is longer than ME. Geoclicmictrl modeling conI'ims 
barium prccipitating. A curious observation is. t h x  vmcr samples were undcrsatuntcd with 
respect t.0 withcritc. but witheritc W L ~  prccipitating in thc soil. This maybe duc to sc;lsonal drop 
in water level. When watcr Icvcl goes back up, it  dissolves the witherite. Scanning Electron 



Microscope finds dissolution pia. This could explain why barium concentration varics a1 samc 
placc. 

Brent Newman (LAYL) briefly dcscribcd the R-25 distribution of HE compounds dctcctcd in the 
upper saturated zone and in the rcgiond aquifer. Hc also listed thc Aggregate 5 ptcvious 
activities and documents and the ongoing and upcoming activitics. 

Aggregate 6 

Bill Stonc (LAYL) cxplaincd that Aggrcgatc 6 is thc Open BuminE/Opcn Dctonation (OB/OD) 
arc5 There wcrc no FY98 acrivitics planncd, but this aggregate i s  using Aggcgatc 5 information 
front alluvial wells and scdimcnt: sampling. The conccpml rnodcl for this arc1 is gcncrdly 
supportcd, but it is more complex. Transport appcars to bc contmllcd by fmctum. 

Aggrcptc 7 

Bill Stone ( W i L )  said that Aggregate 7 is Momndad Canyon, which is sccond only to Los 
Alamos Canyon for priority within thc ER Project. Momndad Canyon rcccivcs outfall from thc 
TA-50 ndioactivc liquid wastcwatcr trcatmcnt plant. In FY98 hcrc WLS unsatuntcd zonc 
modcling which suggests that contamination may gct down dccpcr and quickcr. Phxc I of R-I 5 
w x  complctcd. IC WL! drilled with hollow stcm auger, and will be complctcd with the Barbcr 
drill rig. Samplcs wctc collcctcd for to mcassurc moisturc content, hydraulic proptics. and 
chcmistry. The conceptual modcl was csscntially confirmed cxccpt thcrc was no watcr in rhc 
Cerro Tolcdo. The borchole location may be too far from Ihc side of  thc canyon whcrc rcchargc 
is optima). 

Pat Longmirc (LXVL) said that bawd on thc drilling and sampling of R-15, vapor ph;lsc 
transport of radionuclides (excluding tritium) is not occurring at R-15. Thc airium contcnt with 
depth shows spikcs at thc Tshircgc uni t  lG/Ccrto Tolcdo Intcrval conmct. Ccno Tolcdo 
Intcrval/Otowi Mcmbcr contact, and at 350ft. The earlicr study by Alan Stoker also found high 
tritium. but the holes wcrc closcr to s t m m  channel. EPA did svnpling and analysis of shallow 
alluvial groundwater. The results showcd nitntc and strontium distributions. Thcsc mwlts 
confirm the longmm survcillancc and AIP sampling. Nitrate isotopcs c u  be used to dcterminc 
sources (scwagc is cnrichcd i n  I5N), Nitric acid plots near zero (not cnrichcd in cithcr or "?J 
isotope). Thc nitrogcn chemistry and nitrogen isotopcs for sclccted surface wa~crs and 
groundwater shows that there is more enrkhmcnt of "N 3s you go down thc canyon. This wxs 
thc isotopically lightest I%/"N ntion that thc analytical laboratory (Coastal Scicncc 
Tsibarxon'cs). had cvcr mcasurtd. Research into early Labontory rcsmch curncd up a previous 
Lab p r o p m  to scpantc "N and "ly. Thc ''N was uscd and thc "N was sciic IO TA-SO, and 
hence was discharged to Momndad canyon. This givcs indication of rcxidcncc time. 



Stcvc McLin (LAXL) said that Aggrcgatc S is in the northcm portion of thc Lab. I t  includcs 
Guajc, Rendija, and Barranas canyons. Four wMcr supply wells werc drillcd and Installed to 
rcplacc old wells. Onc of the old wells, G-3, will kcomc ESE-18 observation wcll. A cross 
scctjon through GR-1. GR-4, GR-3, and GR-2 shows the Chaquehui Formation thickens and 
[hcrc. arc morc frequent baalts, The spinner log from GK-2 shows that 95% of watcr is being 
prcsduccd out of uppcr zone of Chaquchui Formation, Sicvc analysis rcsults show how much of 
thc material is 1'1nc graincd, A diagram of thc wcll construction was prcscntcd. A pumping test 
was conductcd using the old production wcIIs as observation wells, Bccausc the obscivation 
wclls arc constructcd similarly and arc scrcencd over thc samc interval as rhc pumping well. 
thcsc test rcsulcs can be Lsed to calculacc.storage cocfficicnt. A step drawdown test W;LS also 
donc which is good for wcil design and to SCC where wtcr occurs, Most w c r  from is  from the 
uppcrrnos: pan of Santa Fe Group. The transmissivity is up to 13,200 &pd/ft. Michacl Dale 
(XhIED) asked if thc other G wclls wcrc uscd ics obscwition wells. Stcvc McLin (LAYL) 
responded that both G-3 and G 3  wcre used - they arc fully pcnctrating and constructed similarly 
to chc pumping well, Michael Dall: (NIMED) ukcd if there was considcration of' using thc LA 
wclls L! obscrvtltion wells. Stcvc McLin (LAI'U'L) rcspondcd that thc LA wclls arc too far away 
and they are located in a zone of upwelling, so they would not be very good for obscrvation wcll. 

Michael Ualc ( W E D )  dcscribcd the activitics of thc DOE Ovcrsight Bureau (DOUOB). Thcsc 
activities includc revicw ofdocuments, datacollection, split sampling with ESH-1 I, 
groundwxcr, surface watcr, scdimcnt: split sampling at R wclls, split sampling with background 
group, split sampling at TA-16 springs, sediments; and independent surface water sampling at 
Santa C l m  Pueblo and in Los Alomos Canyon. There was not much indcpendcnt stonnwatcr 
sampling because there was no rain. The DOWOB also recommcndcd sampling areas to EPA. 
The tcchnical rcvicws that wcre complctcd wcre: 

MDA AB Lssphalt pad 
Mortandad Canyon RFL 
DP Canyon S A P  
sm1s 
CMS 260 outfall 

Onc publication by DOE/OB was about thc Cafion dc Vnllc stream, The I998 data wxi  rclcwd. 
Planned activities for I999 include: 

Rcvicw tlic draft Watcrshcd Managcmcnc Plan 
Rcvicw the Pajarito Canyon Work Plan 
Split samplcs with all groups, bur focus on R-wclls 
Indcpendcnt surface watcr sampling 
Spring sampling in White Rock Canyon to contirm Fmsicr Gofrs work 



Charlie Nylandcr (LAI\jt) uked how thc DOBOB documents and dab  rclciscs arc acccssiblc. 
Michacl Dale (NMED) responded that therc is a wcb sitc rhrough DOE. Thc annual rcpon: is on 
web site. Trying to get all data on Wcb sitc. Chulie Nylandcr (LAVL) akcd  for a description of 
the role of the Overnight Bureau. Michael Dale (XMED) rcspondcd that it is non-regulatory. 
Rcvicw documents for content and accuncy. Provide input to anyone who wants it. Stcve 
Yanicak (NMED) addcd that DOBOB plays mure of sconsultant rolc. Karen Agogino 
(DOEIAL) asked how the split sample results compared to LAYL results. Michael Dalc WME3) 
responded that they arc trying to comparc the 1994 and 1995 U V L  and OB data. Doing 
statistical tests, student T-tcsu with ESW-I 8 data, match up well. Looking at cutting back on that 
type of sampling and focus on R-wclls or othcr ma. Mecting at end of next month with DOE. 
Pueblos, and NMED to discuss data compan'son. This ycar will compilc 1996-1 997 dafa with 
statistical analysis. Steve Yanicak (SMED) addcd that DOBOB uscs diffcrcnt labs 10 analyze 
split samples. The HE analyscs arc matching quik well. 

John Young (NMED) tdkcd about the Hazardous a d  Radioactive Matcrial Gurcau (HRMB) 
activitics, HRiMB mostly revicws.documents. Ln FY98, HRMB did collcct svnplcs of s p n n g  in 
Whitc Rock Canyon. This ycar thcrc is S 10,OOO to spend in conjunction wirh DOBOB for 
sampling in Whitc Rock Canyon. The staffing lcvcl hasjust been incrczicd by 2 112 pcoplc. 
Howcver. that won't hclp on Hydrogeologic Workplan, bccausc those people will bc working on 
thc pcrmit. HRMB's position with rcspcct to a number of jssucs is: 

Prioritization of Hydrogeologic Workplan activitics: wc will do whatcvcr it tAcs to Set 
another rig in. Thc drilling is falling bchind in schcdulc. thc drilling schcdulc could cvcn bc 
in the new pcrmit. 
R-25 rcsults: wc arc not sure on what wclls arc going to comc next, would likc resolution on 
that. 
Intermediate wells.at R-9: thc intermcdiatc zones are important and R-9 is on thc Lab 
boundary. Data from intcrmcdiatc zones would hclp thc modeling and could identify 
significant problems. 
Reusing test wclls: This sccms likc a worthwhile cndavor, and the Lab ncc& to pursuc that. 
Analyscs not donc: It is important to have the hydrologic ptopcrries: testing should bc 
cxpcditcd. 
Prioritization schcmc: Nccds to bc rcuscssed as ER project is doing. 
Plumc Chasing: Identify mechanism to approach furchcr investigations without stopping 
progcss on thc Elydrogcologic Workplan. Only have a single data point in R-wcll and don't 
know whcrc thc plumc is or how big. Not r~sponsiblc on our parr to let it sir. Nccd approach 
to rcncdiate or protect down gmdicnt wcIls. 

Brcnr Ncwman (LANL) said that a discussion on actions to dcfinc the HE plumc at TA-16 will 
occur tomorrow. Pat tongmire (WYL) askcd about timc framcs for rcviewing documcnu. John 
Young @OED) rcspondcd that revicws arc on hold because risk mtssor  has bccn rcassigncd. 
Documcnts that rely on hct rcvicw arc on hold. Rccognizc thcsc arc high priority. 



Kim Mill  (XMED) described what the Burcau h a s  bcen doing. Big priority issucs and topics: 

102 hTAs accamplishcd, will bc looking ;It 400-1- Lhis ycar 
Dcvcloping guidmcc documcnts: PCBs, ccorisk 
Canyons: R wcIls, 260 outfall, in situ vitrification 

0 Prioritization with ER: shift from looking at old documcnts to documcnts that nccd LO be 
looked at right ROW 

ER reorganization to watcrshcds, rclatcd to annual unit audit 
Pcrmit rc-issuance 

0 Looking at old documcnts to scc if somc can bc put together 

Davc Broxton (LAiiiL) askcd about the schcdule for pcnnit re-issuance. Kim M i l l  (NMED) 
rcspondcd that it is cxpcctcd early ncxr summer. John Young (NMED) addcd that thc pcmit re- 
issuance will hc broken up. i\r;t?ED Icarncd through the W P  hearings that thcrc i s  public 
distrust of LAXL. so wc cxpcct 3 long timc to get through that. Kim Hill (NMED) said thc 
pcmit nccds irnprovcmencs, for cxamplc the HSWA modulc. Alicc Barr (LAP'L) askcd if thc 
ecorisk gitidancc just for H W  or will all of !WED be using it .  Kim Hill (N'MED) said thal 
H R i i  is writing thc guidance, bu t  will gct review from 211 burcaus, It  will bc ;1 RCRh-oricntcd 
document, Stcvc Yank& (NMED) Lskcd how many HRMB staff thcrc arc for LAiiL. Kim Kill 
(h2vED) rcspondcd thcrc is Kicling and S pcoplc, Xcw folks just stmcd - don't know how i t  will 
bc divided up. 

All Parties Discussion - Rcsults of EEG Mecting with Stakeholders 

Thc EEG mct with all Don-DOE, non-LANL s ~ c h o l d c r s  prcscnt at thc mccting. Thcsc included 
rcprcsenutives from NMEDAdRVB, hmD/DOE-OB, Santa Clam Pucblo, San Idelfonso 
Pucblo, Citizens Advisory Board, and Los Alamos County. Thc positive and unrcsolved issucs 
from the board were: 

Positive L<sucs 

D m  cxchangc improving 
Mydrogeologic Workplan is a plus 
Nylandci* - good job trying to coordinate 
T a m  work with LAVL 
External stakcholdcr involvcmcnt 
Web sitc 
Data Baqc improvement - read and 

Changc in uppcr managemcnt (Cancpa) 
Sci c n t i s u  
Communicacions uppcr managcmcnt 

should know (LANL. hWD) 
Progress has Secn madc 
Unrcsolvcd issucs partlv non-LAVL (usc 

undcrsrand 

Parking of' wells 
Cost of drillhg/lnformarion 
Quartcrly mcctings arc too Inrgc - should be 

working scssion 
Prioritization of drilling - Land transfer and 

canyon RfL reports 
Plume clming not dcfincd 
Funding between ER and DP not tnnsferable 
Sampling OF supply tvclls 
Stakeholders nor corisultcd on da tabw structure 
Use or miwsc of l q c  scrccncd wclls 
Intcrmcdiatc wclls 
Scopc of invcstigation ol! 260 outfall 
Dril I inp rcbidrceval uation 



of Barbcr rig) 
Spirit of coopcntion 
'rioritization Scheme 
hmtivc narurc 
Zcochcmistry 
2EG formulation 

Modcling shouldn't bc substitutcd for monitoring 
Structurc and DQOs for modeling 
Technical calls made by the wrong person at thc 

Information from downholc logging cspccially for 
drill sitc 

multiport sytcms 
TcmDow PVC casing in R-9 and R- 12 
Dccihn Lo use Barber rig 
Commun i cati on 
Cochiti not here 
Recharge from Jcmcz nccds clarification 
Dry m c w  regarding no mspon:  of wastc 
R-25: tcmcdiatiodtrealmcn t 
Shvc more information about contamination of 

aquifer 
Guajc information: uncertainty about whcthcr data 

h s  bccn collcctcd 
Quality of historical daw collccrion mcthods, 

analysis, reponing, vaiidarion 
GIT too large - affects decision making 
Data Collection - distribution delays, 

compartmentalization, not avaihblc IO 
regulators 

Individual mcctings with CAJ3, Suk 

Rob Charlcs (EEG) facilitated the discussion of the onrcsolved issucs. Thc issuc on 
communication is based on the fccling that the Qumzrly Mcctinp arc too large for working 
mcctings. Charlie Nylandcr responded that chc Quarterly Mcccing wcrc sddcd bcwusc HRMB 
fclt onc mccting per year was not enough. Thc intent WX to communicatc progrcss. Thcrc is 
communication on a daily basis. but thc Qumcrly Mccting arc for communic3ung progrcss. At 
the last Qumcrly Mccting thcrc was conccrn cxprcsscd by h%ED about k i n g  pinned down, 
perhaps this conccrn could be addrcsscd by mcasurcs other than rcducing numbcr of nitcndccs. 
For cx;lmplc: 

Prior to thc mccting, disrribuk an agcnda with issues to bc discusscd and rcsolvcd 
F ~ ~ ~ n d l y  communicate proposed rcsolurions after mcctings 

John Young (NvIED) said that when having technical discussions. it is more productive with 
free flow of discussion betwtcn decision makers. Thc most productive mccting w u  thc June 
Quartcily Mccting. Wc arc not opposcd to having informational mcctings. but nccd to have 
smdlcr working scssions.dso, Charlic Nylandcr GAIL) suggested that thc inform3tion31 
Qumetly Meeting could bc prcvicw for ;I working mccting the following week or so. 1.n that way 
we can gec input from the Pueblos and thc CAB to consider in m3king decisions. John Young 
( M D )  said that would work 



Bob Chrtrlcs (EEG) said thc ncxt unresolved issuc is in rcgxd to thc Hydrogcologic Workplan 
prioritization- the crircria in Workplan nccd to bc adjustcd to rcllccr currcnt thinking and to 
coordinate w i t h  Canyons. There is dcfrrral of ER work unt i l  wells YC in. Charlic Nylaiidcr 
(LkVL) responded th3t thc original critcria arc still valid. Thc scorcs havcn't changed, but othcr 
things havc. Thcrc arc budgct constrainu - thc program is one wcll behind becausc ER funding 
lowcr than cspcc:cd. Thrcatcncd and cndangcrcd species - spottcd owl- constrains timing ot' 
somc wclls. Mikc Taylor (NMED) pointcd out that the critcria do not indudc meeting rcguluory 
requircmcnrs, Charlie Nylandcr (LAiiL) rcspondcd that it is a charactcrization work plan, so the 
cntirc work plan is thc rcsponsc to regulatory rcquircmcnts, John Young (NMED) pointcd out 
that thc Hydrogeologic Workplan fulfills regulatory requircnicncs under RCRA and I-ISWA. 
Charlie Nylander (LASL) said that thc dcnial of thc groundwater waivers w u  baxd on 
inadcquatc chxactcrization, and that is the point of this prognm. Paul Schumann ( L A i i )  
suzgcstcd that we could explicitly point out how c3ch we11 (on complction) meets the criieria. 
This information could bc i n  chc wcll complction reports or the Annual Status Rcpofl. Ch:irlic 
Sylandcr (LKiiL) said that thc Annual Report includes surnmarics of the Quarterly Mccting 
minutes that documents discussions and agrccmenis ol'reprioritization, An cxampk is R- 15, 
which was rnovcd up bccausc thc State was fccljng prcssurc form public concern on Monandid 
Canyon. WE should try to kccp reprioritization somcwhat formal and not haphazard. The tablc i n  
thc Annual Rcpon rctlects the criteria and othcr fxtors in dcveloping thc wcll drilling schcdulc. 

John Young (NMED) suggcstcd changing thc critcria so the RFI rcports can bc complctcd or to 
tit on watcrshcd bitsis. Charlic Kylandcr (LANL) said thcrc is flexibility to reprioritizing brrscd 
on ER wvrk, but it must be balanced against thc objectives of thc Mydrogcologic Workplan. 
Dave Broston (LhhL) said that ihc ER roadmapping suggcsts dccoupling the groundwatcr. So 
an RFI rcport would hwc scdirncnt, surface water and dluvial groundwatcr, That way WI could 
bc completed without the dccp groundwatcr. The I-iydrogcologic Workplan critcria purposely did 
not include ER work. Is it supposed to be plateau-widc with priority bwed on importance in 
undcrstwding thc hydrogeologic system. 

Bob Charles (EEG) said the ncxt unresolvcd issuc is that stakchoiders wcrc not consulicd in the 
databxse. Ken Mullcn ( L A X )  said that for thc Uscr Nccds Asscssmcnt, John Dukcr at h%ED 
w u  ~ s k c d  for a list of pcoplc to interview. Thosc pcoplc wcrc intcrvicwcd. Bui the siructurc o f  
thc database hu nor k e n  finalized and this can be corrcctcd. Charlic Xylandcr (LANL) said wc 
can have a mccting to discuss that, 

Bob Charlcs.(E%G) said thrrr w;ls a conccrn that rcprcscntztives from thc Cochiti Pucblo arc not 
hcrc, Charlic Nylandcr said they werc invited but could not: come. 

Bob Charles PEG)  cxplaincd that thc ncxt issue is thcrc should bc morc sharing of information 
about contamination of aquifer. Thcrc should bc more visibility of program within the lab: 
crossing program lines. Ken Mullen (LAiil)  rcspondcd that thc data is  not ccntrrrlizcd, so it is 
just as difficult for stakcholdcrs ;IS for us to find thc dara. Charlic Nylandcr said thcrc is an issue 
about whcn to communicatc preliminary data. Wc can provide validated data to NMED and 
Pucblos at same timc. Rclcwing preliminary data runs thc risk that the da;a would changc as a 
result of validation. Thc rcal problcm C O ~ C S  in n c x  thc boitotn of the borcholc whcn havc to use 



prcliminaiy data to makc dccisiotis about wcll complction. Wc fccl comt'onablc sharing t h i h  typc 
of preliminary data with XMED and other stakcholdcrs. Pat Longmirc (LAX) said thc 
validation tAcs onc day after complcte dam packagcs arc in. An cxamplc of whrrc this was a 
problem w3s on R-9 when two labs had diffcrcnt tritium results. Onc lab finally said they had 
contaminated thc sample. Charlie Nylandcr (LAXL) said the goal to gct data OUT 10 cvcryonc 
who wants to set it LS soon as wc can. Gil Suazo (LAM,) asked when do you sharc data. Charlie 
Kylandcr (LANL) said wc sharc validated data 3s soon 3s it is av3iIablc. until t l x  botrom of thc 
hole, thcn wc have to use the preliminary data. W c  would likc to sharc prcliminq data, but arc 
conccrncd about ptcrnamrc rclcsc of data to thc ncwspapcr or othcr mcdia. Gil Suazo W L )  
pointed out that on the Arc3 G work the Pueblos lookcd at raw data and had MOU about not 
relcaing thc data. That could work. Charlie XyImdcr (LAW) said we arc confident that wc can 
share preliminary data bccausc working better with tribal environmcnral dcpxtmcntq. Bob 
Powell (EEG) pointed out that pcople should not want to scc unvalidatcd data, In my cspcricncc 
1 have sccn tons of bad data from labs. Bctty Anderson (EEG) suggcstcd data rclcasc could bc a 
process rather than a schcdulc, that would rcducc disappointment whcn data is rcccivcd h e .  A 
proccss could be: 

Collect data 
Proccss issues Agrccmcnt leading to rclcasc wiL!in LAX1 
Sharing proccdurcs i n n  LkXL 
Rclcasc dara cxtcrnally 

Charlie Nylandcr (LA%) said the concern is the time bcwccn prcliminaq and validatcd dam it 
could lead to unnecessary angst. Stcvc Yanicak (&WED) poinkd out thc DOBOB cxpcricncc 
with labs hLs lcd to coordinating with LAhZ on rcsults. Ken Mullcn (LA!!%) said that 31: the 
speed of groundwater movement, 30 days isn't going to mzkc a diffcrcncc. Just becnusc it is 
validated data, docsn'c mean it is right. Should smplc ag in  to confirm. Bob Chvlcs (EEG) said 
thcrc wcrc a number of unrcsolvcd data issucs. Perhaps thcsc could bc worked out by a smallcr 
group. Stcvc Yanicak (NMED) said thc Ovcrsight Burcau is happy with thc lcvcl of data now. 
Chatlit Nylander (WiL) said the Ovcnight Bureau provides communication within Lab on 
data. 

Bob Charles (EEG) said another unrcsolvcd issuc is compartmentalism. It sccms to bc 
unnecessary whcn one part of the Lab has  rrroncy that it can't bc used to drill another wcll. 
Charlic Sylandcr (LAN'L) responded that the chanctcrimtion program has funding for 4 wclls 
cnch ycx. If the characterization program goes on, how docs furthcr invcstigation occur? At TA- 
16, ER is dcvcloping plan for furthcr investigation. Also, GTT movcd up another R-wcll. For 
FY2000, will drill R-19 and R-27 in first half of year. Still may bcconccrn ahout thcsc wells not 
closc enough to R-25. Open to suggestions. Havc asked DOE for additional funding for rhc ycar. 
ER program has cxpeditcd CMS. 

Davc Broxton (LANL) pointed out that the two wclls for ncxr ycar (R-27, R-19) will not allow 
progrcss in Los Almos Canyon. Charlie Nylandcr said wc can't trmsfcr funding betwccn DP 
and ER. Somc yem ago, at DOE Headquarters, DP (the sitc landlord) p v c  EM half thcir 
budget. Now EIM has to go to Congrcss to get funding. DP wtpccts EM to mkc carc of 
thcmsctvcs. Bill Holman (DOBOAK) said that EM is  rcsponsiblc for invcqtigation. cleanup and 



WLW managcmcnt. DP hA\ responsibility for charactcrization and soim scntry wclls, but docsn'r 
want to pay for finding out where contamination is. 

Gem Turncr (DOE/'LAhO) said DP money has to bc rcprogranmcd in  Congrcss to go to EM. 
ail1 Holman (DOWOAK) added that DP has an intcrcst  in continuing thc wclls in the Workplan. 
DP doesn't want to put in scntp wclls without knowing thcy ;LTC in  right place, 

John Young (XvlED) said thc moncy is not flcxiblc bccausc can't change which program pays 
for a specific wcll. Chris Hanlon - Meycr (NMED) suggested t h a t  thc wclls with greater priority 
could bc drilled by the program that has thc funding. Charlie Nylandcr (LANL) said wc wil l  drill 
an in:cmcdiatc well in LA Canyon in  FY2000. Hmc some critcria on whcn to drill intcnncdintc 
to discuss this aftcmoon, Whcn dcvcloping thc Hydrogcologic Workplan we origindly had 
intcrmcdiatc wclls, but chose to go to rcgiond aquifer because Lhat would provide much morc 
information for the charrrcterization of the groundwatcr systcm. Ac!ditionally, this approach 
savcd $10 million. We recognize thc nccd to monitor intcrrntdiatc zoncs and I.hcrc is a 
philosophical commitment to intcrmcdiatc wells. i3y culy Fall FY2002 hopefully will have rnct 
intcrmcdiatc wcll nccds for thc 3 locirtions with R-wclls now. 

Spccial Presentations 

Brent h*ewrnan (LAX) prcscntcd marcrial on rhc investigations at Th-16 to look for 
groundwater contaminant sourccs. A hydrogcologic conccptual modcl for TA- 16 showcd many 
possible flow paths by which surfacc wakr could be mirating downward and many possible 
sources of HE contamination on the TA-I 6 mesa top. Nc discusscd that thc alluvial aquifer in 
Cafion de Valle, water from thc Jerncz, ribbons of sstiintion within the mcsa above thc lcvcl of 
the  ciinpn bottoms, watcr within the surgc bcds.of the Tsliircgc Member, the bcdding contact 
bctwccn units 3 and 4 of thc Tshircgc Mcmber, m d  fractures arc all possible sourccs and 
pathways by which surfxc water can reach perched zones and possibly thc rcgiond aquifer. Hc 
discussed that the alluvial system in Caion dc ValIc is thc most important pathway for 
contaminant mnsport from thc 260 outfall. 

Hydrologic propcrtics of thc Bandelicr Tu.ff beneath TA-I 6 showed that significant variations (5  
ordcrs of mclgnitudcj in permcabilicy cxistcd within and across bcdding units with highest 
pcrmcabilitics associated with pmially weldcd bcQ and surge beds, HE scrccning rcsults from 
borcholcs showcd that hi& were random with depth. 

A viewgraph of conccntrrrtion vs. daily tlow at SWSC spring showcd that, in the c w  of RDX, 
conccntraions vary with flow volumc, i.c., dccreascd concentrations with highct volumc. Four 
borcholcs were drilled on thc mcsa top to look for the sourccs of  water I'ccding springs, Thc 
Martin Spring Borcholc (16-2665) hi r  ME-rich wm: at 100 ft, 6 I n 0  concentrations suggest that 
this watcr is from an evaporated surface source such as an evaporation pond. h c k  of correlating 
CI conccntrations supports this hypothesis, The isotopic tstios of'watcr found at dcpth arc similar 



to thosc found in watcr in thc 90s-linc pond suggesting thc pond as ihc sourcc. Similar HE 
concentrations support this hypothcsis. 

John Young (NMED) akcd if isotopic composition of boreholc watcr had bccn cornparcd to that 
o f  the springs. Brent Newman (LAVL) said it had bccn donc and that thc isotopic compositions 
wcrc vcry different. 

David Broxton (LAW) gnvc ;L brict'summary of' tlic status of thc R-25 borcholc and thc 
stratigraphy cncountcrcd at TA-I 6. The borcholc is schcdulcd for complction ;LS a multiplc-porc 
well with nine sampling pons. Broxton disccsscd that thc stratigraphy cncountcrcd varied 
significantly from that cxpcctcd. The original borehole dcpth WLS to be 1550 ft. Thc borcholc's 
final dcpth is 1940 ft. Kcither Santa Fc Group scdimcnts nor the Tschicoma formation wcrc 
cncountcrcd as cxpectcd. The Puyc Fm w u  much thickcr than expected and thc borcholc will bc 
completed in the Puyc Fm. Tht borcholc is cxpcctcd to be complctcd by Ihc end of April, 1999. 

Par hngrnirc (LANL} rcitcratcd that HE was found in R-25. Compound. found includcd RDX, 
W. and TNT. RDX does not adhere to the aquifcr matcrirrls but instcad moves at thc same 
rate as thc groundwatcr. Two zones of RDX contamination wcrc found in R-25, one in thc 
perched zone and onc in thc regional aquifcr. The nitrate found is from a nitric acid sourcc 
usociatcd with tlic manufacture of ThT and RDX. 

An age date for the water in R-25 is still nccdcd. Robert PowclI EEG) s k c d  why thcrc was a 
zone n~ 1300 ft where all thc contaminants wcrc reduccd. Pat Longmire ("L) said that 
cumntly they don't know why. Pat Longmire (LANL) said vcfljc> gradients affcct thc 
concentrations of contaminant5 found i n  thc aquifcr and that the vcrtical p d i c n r  in R-25 is 
downward. 

R-25 Wntcr Levels 

Bill Stone (LAYL) said that the regional aquifcr was cncountcrcd 600 ft  higher than cxpcctcd but 
that the water level is consistent with watcr cncountcrcd during the drilling of SHB-3. Onc 
explanarion for thc unexpected watcr lcvct is that thc discharges of liquid w ~ s i e  ovcr the ycars 
liu crcatcd a ground-watcr mound, 

Thc next issuc is to dcteminc whcthcr thc high watcr lcvcl cncountcrcd in R-25 is pcrchcd watcr 
or a mound in the regional aquifer. Normally thc way to do chis is to usc a group of piczornctcrs 
(tubes open at thc bottom). A well in which thc casing is bcing advanced whilc drilling is an 
infinite set of piczomctcrs. Thcrc is considcrablc water lcvcl data for R-25 but it is "noisy". 



Thc water lcvcl data from R-25 w:is filtcrcd bg 1)  lcngth of open holc, 2) Pre-mcuurcrnent 
activity in the hole, and 3) timc elapsed bcrwcen activity and mcasurcmcnt. The implications arc 
that the gradient is variable being gcntlc at thc top, slccp in thc arc;i wherc unsaturatcd conditions 
arc obscrved, and gentle again at depth, Further work is still nccdcd, Thc tiltcred watcr ICIJC~ data 
will be used twgcthcr with watcr lcvel data at ncarby down-gradicnt wcll to construct 
isopotcntials in cross section and dckrminc the. hydraulic gradicnt and calculatc flow vclocity. 

R-2S frnplicnrinns on CMS Pl;in 

Brent Kcwrnan (LANL) said that the titidings of KE in R-25 did not altcr planncd Corrcctivc 
Mcrtsurc Study activities i n  any major way. 3-25 results reinforce thc nccd for thc P h w  111 
xtivitics described in thc CMS Plan, i.c., identify tlic impacts of thc 260 outfall sottrce removal 
and better characterization of vadozc zone and alluvial system contaminant invcntorics and 
pathway. 

Thc CMS plan activities wil l  bc cxpandcd to addrcss dccp subsurfacc issucs. Thc CMS [cam is 
cvaluating whcthcr the bcst way to do this would bc to add an addendum 10 the cxisting plan or 
to do a separate CMS. 

'I'hc CMS team is currcntly dcvcloping DQOs for additional dccp borcholcs ;it TA-16 LO definc 
thc cxtcnt of contamination in thc pcrchcd zone and regional aquifcr and to cstablish contaminant 
and water flow directions and rates. Candidarc sitcs for thc borcholcs includc thc sourcc arcs for 
the 260 outfall. K-site, and TA- 15, 

Jim Honicr ( W E D )  askcd about the HE detections in samplcs from tnc bottom of'thc well. 
Michael Ddc (N\fMEE) xikcd about thc appcarwcc of foam and its indications of cross 
contamination bcnvccn groundwatcr zoncs. Bob Gilkcson (LWL) said that i t  wa.. not "foam" 
but rather ;I ccllulosc material and it was found bctwccn 1300 and 1500 Ft depth. He went on to 
explain that the holc was drillcd with thrcc tclcscoping casings and that the mcthod to prcvcnt 
cross contamination was to kccp thc annular space plugged. Whcn the last cuing strvtcd to bind, 
thcy did back reaming which showed communication bctwccn zoncs because thc "foam" that 
was plnccd in the sccond saturation zonc showed up in thc cuttings, Ec said that: thc bcst samplcs 
for analyzing for KE arc collcctcd during drilling. 

Los Alnrnos-Pueblo Cnnvon Modcl Uochtc 

Bnicc Robinson (LANL) prcscntcd the updated LA-Pueblo Canyon Modcl. He said thc modcl 
now includcs vadosc zone pathways and most work has bccn done in lowcr Los Alamos Canyon. 
Thc objcctivts of  the modeling project include: simulation of obscrvcd and potcntisl contaminant 
transport. examining altcmativc conccptual modcls, linking canyon flow and transport models to 
morc detailed models, and producing ;I modcl to w c  for risk wscssment. 

Conccptual model issues that,still nccd to bc rcsolvcd includc: frracturc vs. matrix flow, 
intcrconncction bctwcen pcrchcd zones and thc regional aquifer, structur~l controls on the 



intermcdiatc perched zoncs, transient flow and tmnsport in. thc alluvial perched zoncs, and 
aqucous and colloid transport. A specific sampling tcchniquc is nccded to providc thc 
appropriate data to rcsolve rhc colloid transport issue. Robcn Powcll (EEG) ctprcsscd concern 
abour sampling tcchniqucs. Hc said it is importmt that thc appropriate sampling rcchniquc be 
donc to in addrcss transport issues. 

Brucc Robinson (LAiiL) showed the 3-D modcl grid dcvc lopmcn~  Thc s y n t h c h  of watcr 
budgct study shows arcas of rechargc to bc along thc canyon bottoms. Thc ini t id  steady SUIC 
flow modcl has  bccn dcvcloped, transport pathways have been simulaicd, and available data 
asscsscd. Fu:ure activitics will includc: dcvcloping thc 3-D modcl, 2-D transient simulations, 
incorporation of additional R-9 data, pcrchcd watcr modeling, and compiling conurninant sourcc 
terns. 

David Schafcr (EEG) asked what codc WLS being uscd. Bruce Robinson ( L A X )  said thcy wcrc 
using thc FEWM codc. Roben Powell (EEG) ukcd if thcy had adcquatc rtsourccs to accomplish 
all the planntd activitics. Brucc Robinson (LAXL) said that thc modcling program movcs at thc 
same spccd LS the data becomcs avajhblc and that things will get donc when thcy gct donc. Bill 
Holman (EEG) askcd i f  actual hydraulic propcrtics for tlic intcrmcdiatc pcrchcd zones had bccn 
plugged into thc modcl othcr than just from R-9. BNCC Robinson (&NL) said not in lowcr Los 
Alamos Canyon but that thcy could gct information from othcr oldcr wclls upgradicnt that had 
h i t  perched zoncs. 

Rick Lcwis (Schlumbcrgcr) prcsentcd 3 large wcll log plot for Wcll GR-2 which includcd logs 
for borcholc size; washouu; gamma ray; rcsistiviry CUNC: porosity by I )  densiry rnawzrncnts, 
2) neutron source, 3) sonic log; mineralogy: lithology: penneability: fracture locations duc :o 
porosity of opcn fracturcs: spinner log;. fncturc orientation: magnetic rcsonmcc irnasy for p r c  
size: porosity components. 

Jim Horncr (NMED) Lskcd if perched zoncs could be dc:cctcd rcliably. Rick Lcwis 
(Schlumbcrgcr) said yes. Charlie Nylandcr (LAXL) placed the v icwpph showing thc gcncml 
data nccds identified for thc borcholes to bc drillcd and askcd if the gcophysical tools uscd in 
Ioggingcould providc thosc data nccds. Rick Lewis (Schlumbcrgcr) said wn providc 
information on geochemistry by cation cxchmgc capacity. bulk gcochcmistry. and microbiai 
gcochcmistry. He said can also provide information on stratigraphy, lithology, water Icvcls, 
hydraulic propcrties, and presencc of perched zoncs. Charlie Nylandcr (LANL) said that mcthods 
might bc prohibitive with telcscoping c;Lqing and odcx casing but that somc h t a  nccds a n  bc 
accomplished using gcophysical logging. Hc said that thc drilling schcdulc for WOO is R-19. R- 
27, R-28, and R-5. 



. .  

Sircwidc Gcoloric Mode; 

Grcg Cole (LANL) prcscnted the sitcwidc gcologjc model and Ihc work tha t  has bccn donc thus 
far to get thc model into its present condition. As many ;LS eight sources of data dating b x k  to 
1964 have bccn mctgcd spatially and by unir names. Xcw data and fault offscts from FY97 wcrc 
incorpomtcd into the model. In FY98 t he  focus was m a h l y  on resolution of geologic 
inconsistcncics and incorporation of new drilling data rrnd preliminary basalr data. 

Grcg Cole (LAINL) discusscd data cxtcnt and locarion, The largest number of points wcte from 
thc 25-shect surfacc geology maps of Rogcrs. The grcatcst areal cxtcnt was from Gtiggs. Thc 
b u c  of the Tshircge and Otowi members of thc Bsndclicr Tuff wcrc from Btoxton and Rencsu, 
Drill holcs provide data support for mid-mesa arcs. Approximatcly 100 drill holes wcrc used to 
QA the data. 

In Fr'97. cffons included incorporation of fault data aid ncw data to the southwcst and 
nonhwcst. Staff gcologjsts evall;atcd the data to dcvclop individual surfaccs. Partial schematic 
model for thc prc-Bandc1ic:units WU ctcatcd, Also in FY97. efforLs wcrc focused on developing 
model visualization tools and outputs. 

In R 9 S .  cfforts wcrc focused on adding new dtiilitq results and furthcr devclopingthc 
preliminary basalt modcl. Contacts wcrc digitized and QA'd. The 3-B positions of surface 
outcrops and dri11 hole interscccions wcrc crcatcd using Data Explorer, Contours of subsurfacc 
unit  si ir fxes gcnemtcd using 2-D maps and borcholc data. 

FY99 efforts will include furthcr study of prc-Bandclier data; modcl quality checks including 
d m  from R-9, R-12,' R-25, and R-15: creation of a hydrogeologic atlas and wcb pagc, fiinhcr 
dcvclopmcnt of the 3-D smtamodcf incorporating data from thc northwest corncr of Lab. 
continued correlation with t!!~ Espdola basin model, and revision of the  basalt and Tschicoma 
models bascd on chemical, pctralogical and agc data 

Fiscal Year 1999.Plans 

Charlie Nylandcr (LAKL} presented thc drilling plans for FY99. First complcte R-25, next 
complcte R-9, next drill and complcrc R-15. The currcnt p1nns.m to accclcratc R-31 bccausc it 
is close ro the boundary and useful to the modtlen. R-31 will'be donc in carly Octobcr 1999. 
Somc well switching will occur in FYW duc to mdmgcrcd spccics arcas and mating scasons. 

John Young @WED) askcd when R-12 will bc completed. David Broxton (LANL) said it is nor 
scheduled for complction until late in FYOO. Thcrc wcrc no commcnts on thcaschcdulc for R-25, 
R-9. and R-15. Chxlic Xylander ( L A i i )  said there is concurrcncc on thc drilling schcdulc for 
R - 3 ,  R-9, and R-15 and askcd XMED to comment on the plans to drill R-3 I in EV99. John 
Young (NMED) said thcy would nccd morc timc,bccausc this is thc t'irst thcy had hcard of it.. 
Robert Powcll (EEG) askcd if Fish and Wildlife comes i n  to do thc cndmgcrcd spccics survcys. 
Charlie Nylandcr (LAXL) said no. that the Laboratory has their own goup, ESW-20, that docs 
the survcys. Michael Dalc (NMED) xsked about thc finishing schcdulc for R-25. Charlic 



Nylander &Ai) said that R-25 will be finishcd in AprjI. then R-9 will bc dccpcncd by 6Oft and 
completed. Chris Banlon-Meyer ("VIED) said that the h'MED has not discussed thc drilling 
schedule. Bob Charles (EEG) will compilc thc list of issues dcvclopcd during the Opcn Forum 
mcctingbetwcen the EEG and the State and Pueblos. Charlie Xylander ( U L )  will dcvclop ard 
action plan toaddress the issccs. Stew Yanicak @WED) said rhc Opcn Forum issucs for FY99 
should be segregated out. 

Westhav,Multinlc? Comnlction Wells 

Fnnk Patton (Wcstbay) gave EEG mcmbcrsm ovcrvicw of thc constmcrion and installation 
procedure for ;L Wcstbay multiplc port sampling system using the planncd complctjon of R-25 3s 
3 specific example. Installation in R-25 will be inside B casing nthcr than in an opcn borcholc. 
Each of the sampling pom will have an automated pressure probc. Thcrc will be a sampling 
probc for the well which is Iowercd from the surface down to a c h  sampling port. Thcrc will bc 
some error usociatcd with the piezometric head rne;Lsurcmcnw. 

David Schafcr (EEG) asked what the maximum outer diamctcr would bc. Fnnk Patton 
(Wcstbay) said thc wcl! would bc 5 inch outer dimctcr, 4.3 inch inncr diamctcr. 

EEG/GIT Discussion of Action Plan 

Chxlic Nylandcr ( L A ? ? )  rcvicwcd the EEG's rccommcndations from the EEG's Scmi Annual 
Rcport and discussed how cke LANL GIT is addressing them. The rrcommcndations and GIT 
actions included: 

1 )  Continuc communication with stakeholders -mcctinp with the NMED occur quwkrly and 
that the M D  is involved on ;I monthly bsis.with the drilling propun. Othcr stakcholdcrs 
liavc been and will continue LO be invited to thc quarterly and annual rnetcinss. 

2) Rcach'apcment with NMu> on M C L  - Agrccmcnt has not bccn made with thc NMED on 
MCLs although the issue hu been raised at the 1st quarterly meeting. Thc Lab is cumntly 
dacrmining background values upon which to,base action Icvcls. 

3) Havc NMED rcprcscntativcs at next EEG meeting - the NMED will be invitcd to thc next 
EEG meeting. 

4) Describe how the groundwater program fits in the Lab - Charlic Nylandcr (W) described 
how the groundwater program fits in the lab and the intcrrclation k w c c n  the Hydrogeologic 
Workplan, the Groundwatcr Protcction Mmagcmcnt Program, and the Monitoring Well 
Installation Projcct. 

5) Have stakcholdcr identification map - Charlie Nylandcr (LANL) showed a Groundwater 
Characterization Stakcholdcr Idcntifmtion map showing funding shkcholdcrs, Regulatory 
Stakeholders. Proximity Stakcholdcrs, Conccrncd Sf.akch~ldcrs, and Tu Payer Srakchaldcrs. 



Rob Charles (EEG) said they wantcd to see thc structure of the internal stakeholders witlijn the 
Laboratory such LS ET? and DP. 

5) Sequcncc of priorities consistcnr with Tables 3.1 and 4.2 - Tablcs 4 1  and 3.2 from the 
Wydrogcologic Workplan will bc updatcd annually to reflect thc progrcss of the drillirig program 
2nd any changcs in well priorities or schcduling. The updatcd tablcs will bc includcd in thc 
Gromdwater Annual Status Report cach yrar. 

7) Bcvclop contingcncy for intcrmcdiatc zoncs - Thc GIT rccognizcs thc nccd LO dcvclop an 
approach for further invcstigation o f  intcrmediatc perched zones when conurnination is 
cncountcrcd, 

8) Use low-!low purging and sampling and passive sampling -Thc laboratory currently uscs 
sampling tcchniqucs consistcnt with thosc used in  thc past and that will produce thc quality of  
data needed to meet thc DQOs, and arc satisfac:ory to the NMED and stAeholdct*s, The GIT 
would need help dcvcloping a technically-convincin~ casc for using thcse tcchniqucs to prcscnt 
to thc NMED. 

9) Log and evaluntc core asap after rctricval - Thc GIT concurs. Currcntly. corc is loggcd L$ 
soon as i t  comes out of thc holc and scctions that arc of intcrest arc prcscrvcd for futurc analysis. 

IO) Usc cement scals if bentonite fails - Ccineni seals :tnd o:hcr typcs of scals will bc considcrcd 
if the bcntonitc scals arc not adcquatc, Currently the bcntonitc scals have bccn cffcctive in thc 
first three wclls. 

I I )  Rcvicw data nccds and scope of characterization - Charlic Syiandcr (LANL) said that the 
DQOs nccdcd to be rcvisiccd to makc sure that wc were collccting thc data wc nccdcd and using 
efficient methods. A discussion of drilling methods nccdcd to mcct data objccrivcs pursued and 
Jack Powers (EEG) said that at least 6 wclls should bc drilled bct'orc evaluating what changcs arc 
necdcd. Pat Longm.irt (LAP%) said that. in  thc c u e  of drilling salcllitc wclls, not ;1$ inuch 
charrtcterization would be nccdcd and a faster drilling mcthod could bc uscd, especially if not 
cxpccting any contamination. 

12) Avoid mud-rotary drilling - The GIT docs not intend to usc mud-rotary drilling in boreholes 
whcrc sampling and corc chnractcrization arc rcquircd. If on somc wells it is decided that not as 
much characterization data is nctded. then mud-rotary might bc considered. 

13) Wcstbay systcms should bc dcrnonstratcd and understood - Scvcral stcps hwc been takcn to 
bccomc familiar with the Wcstbay s y w n  including hosting Wcstbay rcprescnt;itives to cxplah 
thc system and how it works, and visiting ;I site whcrc the Wcstbay sys:cm is bcing used. Thc 
Westbay system is goiiig to be installcd in R-25 and potcntially two or thrcc othcr wclls. 

13) Encorporate historical data i n  FLVAD and improvc acccssibility -Thc GIT h u  bccn working 
on this issuc and has madc progrcss. A GIT data manrrgcmciit subcommittcc IIU bccn formed 
that Kcn Mullen (IAVL) is Icading. Thc goal is for the data collcctcd undcr this progmm to be 



available through the interncr. Ken .Mullcn's carlicr prcscnration 31 the Annual Mccting swc thc 
st3tLls. 

IS) Havc back-ups for 3-person ddljng crew -The GlT is in thc process of building anothcr 
drilling crew to help accommodate the ramped-up drilling schedule. 

16) Complck wells with mctrtl fittings - EEG mcmbcrs voiced support to usc stccl cuing. David 
Schder (EEG) will review thc wcll constmetion for R-25 to vclify the appropn'arcncss for othcr 
wclls. Currently, metal fittings arc plmncd for all cx!ings. Thc usc of PVC f i t t i n g  would bc 
considered on a cmc-by-cxcc basis and stakeholder input would bc S O U ~ I I L  

17) Placc Filter packs to account for settling- Thc GlT is using 5 kct  of filter pack and sand 
above the scrccncd interval. This should bc sufficicnt to accommodate xcttling of matcrialx;. 

IS) Benchmark cosrs-to-date against similar activities - LhNL will continue to benchmark costs. 
Cosw will bc compared to drilling programs at othcr sites. Charlic Kylandcr (LCLXL) and David 
Broxton ( W L )  a p e d  that about 50% of wcll drilling and installation costs arc for 
management and data analysis. 

19) Develop dctailcd Gantt chats - A  Gantt chart ha.. becn included in thc M9S Groundwarcr 
Annual Sutus Report snd will bc updated as nccesaary md to bc discucscd at quanerly mcctings 
and included i n  all annurr! reports. 

20) Rcvisc budgct projcctions continuously - As of February, thc budgcc projcctions arc on 
rxgcr, LANL will continue to monitor budgct projcctions as thc chmctcrization program 
con tin ucs. 

21) Annual projcct rcvicw - Tnc fall mccting will includc an annual projcct rcvicw. 

22) Consider rc-bid of drilling - Thc GJT is considcrhg their currcnt drilling contmt and 
whcthcr it will bc cost cffcctive to cstcnd thc existing conmct or to rc-bid thc contmct to a ncw 
driller. 

23) USC modeling as a tool for making decisions -The EEG is conccmcd that the b ? D  is lccry 
of the modcling cfforts and that they will bc: uscd in place of installing wclls and to justify not 
characterizing pathways. There was much discussion about state concerns with WVL's 
modcling efforts. 

The ncst EEG meeting at Los Alamos will be in fall, either Scptcmbcr or Ocrobcr. Thc GIT will 
address this ycar's EEG Scmi Annual Report rccommcndations in an Action Plan similar to last 
year's. The EEG Scmi Annual Report and m ' s  Action Plan will bc distributed to thc 
attcndccs of the annual meeting and othcr recipients of thc FYSS Groundwarcr Annual Srarus 
Report. 



Charlie Nylandcr (LAiL) discusscd an approach for addressing contamintltion in R-wclls, Thc 
approach should bc formalizcd in a regulatory document that ourlincs specific stcps that will bc 
taken and ;L schedule. Criteria should be dcvcloped for idcnrifying rhc necd for ;Iddition;il wclls. 
Benefits would includc: providcd assurance that LANL is not ignoring contamination problems. 
clarification on roles and rcsponsibilitics within thc JAb, and the approach can bc flcxiblc 
cnough to allow for site-by-site solutions to concamination. 

Ten criteria for drilling more wclls could incluclc: 

1. Expected relative magnirudc of contsrninarioii (high vs low conccnrrations, high vs low 
volume of watcr) 

2. Location with respect to Lab boundary 
3. Location closc to usable water supply 
3. Concentration/mas.s of contamination and mobility of contaminant 
5. Thrcat to groundwxcr rcsourcc 
6. Well construciion issucs (pcrchcd zonc requires spccial construction) 
7. Schcdulc for drilling ncarby wclls 
8. Will wclls facilitate finishing an RFI report 
9, Political consistency 
10, Budgctlprioritics 

EEG mcmbcrs gcncrdly agrccd that thcrc wa!! a necd for a fomalizcd approach in ordcr to kccp 
thc tcchnical approach on linc. There was I'unhcr discussion of criterion 4 to idtntir'y what 
contaminants rhcrc arc and whcthcr thcy arc of concern or not duc to attcnuarion to aquifer 
materials. 

David Schafcr (EEG) s k c d  if it was too latc to considcr other bids. Hc said that 311 the 
appropriatc information could be given to thc new bidders so they could mikc nppropriutc bids. 
Charlic Nylander (UVL) said that onc option is to cxtend the currctit contract with Tonto whilc 
still exploring othcr options "off strect", The existing contract dlows for mud rotary drilling. 

Jack Powers (EEG) said he was conccrncd that thc LAhL projcct managcment would become 
overwhclmcd as thc drilling program incrcwd. EEG mcmbcrs said it was important to 
benchmark costs against othcr drilling programs both government and private to provide solid 
cost comparisons. 

Robert Powell (EEG) asked LO revisit thc issue of thc rclcasc of' draft data and said rhat, in his 
opinion, the LabGratoTy should not considcr releasing unva!idatcd data to thc statc or to thc 
public. Othcr EEG mcmbcrs wcrc in  general agrccmcnr. 

The EEG u k c d  for guidance on whcrc to locus their attcntion w i t h  rcspccc to compiling 3 Scmi 
Annual Report. Charlie Nylandcr (LAYL) asked the EEG to focus somc attcntion on rhc four 
areas of DQOs, data gathering rncthods. modeling, and d m  managcmcnt and thc following 
qucstions: Arc wc still pursuiirg thc right data quality objcctives, arc w t  still collection data will1 
rcaonablc tcchnology, are modcling and data nianagcmcnt bcing utilizcd appropriatcly, how 



might thc EEG be bcttcr utilized both tcchnically and advisory, and arc additional mcmbcrs 
ncedcd to f i l l  in gaps in expertkc. 

Bctty Anderson (EEG) suggcstcd that funher communication with bborstory scnior 
managcmcnt and staktholdcrs might be beneficial. Charlic Sylandcr (,L?SL) xsskcd if thcrc tvcrc 
any other comments. Gcnc Turner (DOE) said that thc b b ' s  ncw opcnting pcmit from thc SUIC 
would have morc regulatory dclivcrablcs and schcdulc rcquircmcnts. 

CLOSING 

Thc Annual Mccring camc to ;1 closc mid-morning on March 3 I ,  1999 allowing thc EEG 
mcmbcrs time to compik tlicir thoughts for the EEG FY9S Scmi-Annual Rcpon. 
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