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W C U ~  Approval uf the Groundwater Pmroction Managemom Program Ptan for Los Alamos National 

Laboratory 
m Joseph C, Votella, Assjstant Area Manager, office of Environment and Projects, LclAO 

The Groundwater Protection Management Program Plan (GWPMPP) for Los 
Atamos National Laboratory is approved following our review, The appmved 
GWPMPP is the March 8,lB95 Dntt Plan Indudimg rcvtsionr dated January 
31,1996. This Plan fuHills the thm year update of the OWPMPP as tequircd 
in DOE Order 5400.7. ne next three ysrr updafe of the GWMPP wlll be 
required in 7909. 

If you have any qucstionc, pleese call Karen Made at (505) 8455588. 
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Executive Summary 

The Croundwarer Protection Management Frogun P h  (GWPMPP) provides a derailed 
framework for consolidating and coordinating groundwater protection activities at Los Alamos 
National hbontory* The purpose of the plan is to monitor and protect the min aquifer underlying 
the Pajariro Plateau from contamination or other adversc impacts resulting from Laboratory 
operations, and to prcscrve the quality of water for Los Almos and surrounding communitics in 
northern Hew Mexico for future generations. 
The GWPMPP addresses the following ksucs concerning t!e groundwater siruation at the 
Laboratory: (1) hydrogeologiul characterization, (2) potential conramination. (3) groundwater 
monitoring network, (4) waier supply, ( 5 )  information m m p m e n t ,  (6) quality assurance, and (7) 
regulatory compliance. These issues have bcen discussed in audits, reports, and uscssmcnts, and 
various deficiencies regarding currcnt Libomtory operaiions have bcen identified. To remedy thc 
problems, hydrologists. geologists, and consultanrs, as wcll as rtprescnutives of the New Mexico 
Environmcnt Dcpamncnt and the Environmental Protcction Agency, have examined thcsc issucs 
and have rccommcndcd solutions as they p e d ?  to Laboratory operations, 
Many of the dcficiencics result from a lack of scientific data. Laborarov hydrologisa do not have 
enough infomation to fully characterkc the hydrogeology of the rcgion or the conmirunt now 
from the technical area sites because the existing network of monitoring wells is not adequate. The 
prima? solution to these problems, therefore, will bc to expand the current groundwater 
monitoring network. By increasing the number of monitoring wells and borcholes and by 
constructing the we1ls ai select lowtions across the Pajarito Plateau, hydrologisa will be able to 
collcct sufficient data to fully characterize h e  groundwater of the arcn, T h e  GWPMPP includes a 
map of proposed well locations and rationale for each ncw sitc. 

Other deficiencies involvc the collection, dissemination. and acccssibiliry of groundwater 
information. Groundwater effort.. arc currently spread m o n g  scvcral organizations at h e  
Laboratory: one organization often follows sampling proccdures or wcll construction tcchniqucs 
that are sometimes different from another organization, To remedy these problems, the GWPMPP 
details the development of a compuier database network to cmure that rimcly groundwatcr-related 
information will be accessible to intern1 and external organimiom and other interested parties, 
Consistency of sampling procedures, well construction and abandonment tcchniqucs, and other 
procedures will also be implemented so that the sharing of groundwater-related information will bc 
faciliuted. 

Thc G W M P P  also present5 a business plan detailing the organizational hierarchy, roles and 
responsibilities. accountability and authority, funding allotmcnlc, and other fsmncial considentiom 
involved in implcmcnting the plan, The core of thc business plan is a prioritized list of groundwater 
activities, which ranks the activities according to their cost and overall impomnee. The final list of 
prioritics, then. represents tchc best attempt to enhance Laboratory environmenul operations within 
budgetary constraint$. 
In sum, the GWPMPP presents an organized approach to managing and protecting the groundwater 
in thc Los Alamos area. Through a dynamic process of coordinahg its activities, the, Laboratory 
will usc thc plan ;LS an cffective guide in rcsponding to changing cnvironmcnml necds. 
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'i ,O Introduction 

1 .'I Purpose and Scope 
As 3 D c p m c n t  of Energy (DOE) frlciliv, Los Alamos National Laboratory (LANL or 
Labontory) is required to conduct its operations in an environmentally safe manner. DOE 
Order 5400,l: *Gcncral Environmental Protcction Program" establishes environmcnal 
protection p r o p m  requirements, authorities, and responsibilities for all DOE facilities (DOE 
1990). The goal of this order is to cmurc that operations at DOE facilities comply with all 
applicable environmental laws and regulations, cxecu:ive orders, and dcppamnenral policies, 
In  accordance with h e  rcquircments of Chapter ID, Section 4a, of DOE Order 5300.1, the 
Laboratory has prepared this Groundwater Protection Management Program Plan ( G W M P P  
or Plan), Thc Order requires establishment of a groundwater protection m g c m c n t  p rogrm 
which will provide: (1) documenration of the groundwater regime with respect to q m t i r y  and 
quality; (2) design and implementation of a groundwater monitoring p r o p u n  to support 
resource management and comply with applicable environmental laws and regulations; (3) a 
mnagcmcnt p rogrm for groundwater protection and tcmcdiation, including specific Safe 
Drinking Ware: Act (SDWA), Resource Conservation and Recovery Act (RCRA) and 
Comprehensive Environmcnul Response, Compensation, and Liability Act (CERCLA) actions; 
(4) a summary and identification of areas that my be contaminated wirh hazardous substanccs: 
(5 )  strategies for controlling sources of these contaminants; (6) a remedial action program that 
is pan of the site CERCLA program required by DOE 5400.4: 'Comprehensive Enviromenul 
Responsc, Cornpcnsation, and Liability Act Requirements"; and (7') decontamination and 
dccommissionhg, and other remedial program contained in DOE directives. 
The GWPMPP h a  also k e n  prepared to fulfill the requirements of Chapter I'd, Section 9 of 
DOE Order 5;OO.l. This section requires dcvclopmcnt of a Groundwater Monitoring Plan 
(GMP) ;IS a specific clement of the GWPMPP, The G W  shll identify all DOE rcquircments 
and regulations applicable to groundwater protection and include monitoring strategies for 
sampling. analysis, and dm mnagcmcnt. The general rcquircments outlined in Section 9b 
include: (1) determination of baseline groundwater quality and quantity conditions; (2) 
demonmation of compliance with, and hplcmenwrion of, all applicable regulations and DOE 
Orders; (3) providing dab that will allow early detection of groundwater pollution or 
contamination; (4) providing a rcporting mechanism for detection of groundwater pollution or 
conmination; (5)  identifying existing and potenrial groundwarer conwainxion sources and to 
rnahuin survcillmce of rhcsc sources; and (6) providing data upon which decisions can bc 
made concerning land d~spasal practices and thc managemcnt and protection of groundwatcr 
resources. 

Section 9c of Chapter IV rcquircs that groundwatcr monitoring needs bc dctcrmincd by site- 
specific characteristics and, where appropriate, groundwater monitoring prognms be dcsigned 
and implcmentcd in accordance with 40 CFR Part 264, Subpart F, or 40 CFR Part 265, 
Subpan F. The section also requires h a t  monitoring for radionuclides be in accordance with 
DOE Orders in the 5400 series dealing with radiation protection of the public and thc 
cnvironmcnt. 

This Plan focuses on protection of groundwarer resources in and around the Los Alamos a m  
and cnsurcs that all groundwater-related activities comply with thc applicable federal, sutc, and 
local regulations. These reylatiom arc described in Appendix A. 

0 
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1.2 Laboratory Environmontal Goals 

The hboratoty's primary environmental goal is to protect the environment and public from 
possible adverse effects arising from the Laboratory's operations, As documented in the 
bboratory's Environment, Safety, and Health Mmnwl (LANL 1990). the Environment, Safety 
and Health Division (ESH) maintains a comprehensive program to provide oversight of 
environmental activities, Laboratory employees arc required to observe environmental 
protecrion procedures and requirements as specified by their supervisors, 
Dircctor's Policy No, 104 (Septcmbcr 1991) states the following: 

0 

Operations at the Laboratory s h l l  be pcrfomed in a manner hat  protccts the 
environment and addresses complimcc with applicable federal, state, and loa1 
environmental protection regulations, Potcntial cnvironmcnul degradation from 
prtviow laboratory operations will be identified and mitigated u pan o f  a grndcd 
restoration program, 

Appendix A lis& the requiremenu of applicable environmental protection and restoration 
regulations penaining to groundwater. It includes SDWA, CERCLA, RCRA, mnd the 
Hicardous and Solid Waste Amendments (HSWA). 

1.3 GWPMP Mission and Objectives 

The mission of the Groundwater Protection Management Program (GWPMP or Program) is to 
provide cnhmcec! groundwater monitoring and program documentation in order to ensure long- 
tcrm protection of the local and regional groundwater supply. 
The specific Progrm objectivcs arc to: 

Consolidate the activities of different LhNL environmental groups to cnsurc 3 
unified approach to groundwater protection and prevent duplication of efion. 
Establish an information system in which all groundwater-related data will be 
stored and which will be accessible to different LANL groups and outside 
custorncrs, 
Address the requirements of the HSWA Pcrmit, Module 8, Tusk JII, 
Provide enhanced groundwater documentation to support a Laboratory-wide . 
Environmcnal Impact Satcmcnt as requested by the DOE under the National 
Environmental Policy Act (NEPA), 
Mainrain ongoing groundwater protection activities and address new issues of 
conccrn as they occur, 

The purpose ofthis Plan is to irnplcmcnt thcse objectivcs. As such, the Plan will addrcss issues 
of concern related to groundwaret protcction that exist at thc Laboratory; define the management 
structurc and fiscal organization of thc Program: and establish an initial list of prioritizcd 
activities to be addressed for the purpose of cxpnndcd hydrologic knowlcdgc and groundwater 
protection in the Los Alnmos area, 

Ociokr 3, 1095 / Rev. 2.0 1.2 



2.0 Background 

2.7 Historical Review 

The Labantory W;LS established in 1933 jls Project Y of the MYlh;rtran Engineer District--the 
secret World War II cffon to develop the world's first nuclcar wcapons, A physics professor at 
Berkeley. J ,  Robcn Oppcnhcimer, WLS selected to head the effort. To keep thc project 
dcveloping in an acadcmic atmosphere, the Univcrsiry of California (UC) w u  requested 10 

m m g c  the taboratory. 
In 27 months, Oppcnhtimcr and his c o l l ~ ~ s  successfully complcted their mission, and thc 
war against Japan cndcd. After chc war, Congress chose to sustain the hs Alamos site with 
continued funding. The Atomic Energy Commission (AEC) received conttol of 
from the Army and renewed the opcnthg contract with UC, During subsequent years, the 
tabontory continued to expand at a steady rae ,  first under the AEC 3nd latcr under the 
Energy Research and Dcvclopmcnt Association. The Labontory was designated o m i o w l  
laboratory and h;rs operated under the DOE since 1978, 

From its origins during World War U, the Laboratory hs evolved into a large, rnultiprogram, 
multidisciplinary national laboratory. Table 2-1 shows the major milestones in scientific 
research b t  have bccn accomplished over the years at the Laboratory. 

Labontory 

1943 

t 944 

1945 

1946 

1947 

1948 

1951 

1952 

Table 2-1. Milostones In the History of Los Alamos National Laboratory 

Tho Loa Alsmor bboratow, under the 
direction of J. Robnn Oppanheimer, begins 
operrtion a& Project Y of the Manhattan 
Project. The BetheFsynman formula, a 
simple method for calculating tha yield o! n 
fisrlon bomb, is derived. 

The world'a third nUClsOr rnactor la 
uranium~solution~fueled 'Water Boiler' 
named LOP01 achieves criticality, 

The world'r first nuclear bombs tLittla Boy, 
a gun-wpe uranium bomb, nnd Fat Man, an 
implomion-type plutonium bomb1 prove 
iuccnsrful. Norrir E. Brndbuw is named 
rscond director of the Laboratory, 

Tho world's firm plutonium-fualed nuelaar 
reactor fClamentineJ achieves criticality. 

The Monte Csrlo technicwe for pan~cls.  
transport computations is formulated, 

Helium.3 is first Iipuafied, 

First thermonuclnar reaction is produced in 
the George shot of the Greenhouse test 
series# 

tho MANlAC computer becomes 
oDsrationsl, The first thsrmonucloar 
enulorion is achieved by the  Mike shot of 
the Ivv mi series. Tha first tacility for 
hnndling liquid hydrogen on a l N Q a  scala 
bacomsr operational. Plutonium-244, 
plutonium.208, americium-246, 

1953 

1954 

1955 

? 956 

1957 

1958 

1959 

1900 

1901 

ninrtsinium.253, and fermtum.256 arn 
dincovered in the debris of the Mike shot, 

The Lady Codiva critical i a ismbly  achieves 
prompt criticality. The S n ,  or eitcrste 
ordinates, method (01 VOlving neutron- 
tranrpon problamr is tormulsted, 

The f i r i t  thermonuclear bomb containing 
solid fusion fuel IB demonitratsd in the 
Bravo shot of the Castle teat aeries. 

The Rover Project to  invsstigata nuclear- 
retmor*~owersd rockets in 1nl1urod. 

The neutrino I# detected with the help of I 
recnntly developnd liquid ieintillator, Ths 
MANIAC I I  computet nnd the Omegm West 
reactor becomo operationwl. 

The particle.in-cell (PIC1 mothod for 
numorical fluid dynamics la invnntad, 

A helium.3 refrigerator providinQ 
temperatures below 0.45 Kelvin is 
developed. 

Pluton~um-238 is used os a oower source in 
space. 

The KIWI nuclear reactor tor the Rover 
Project is auaratad 01 lull power, 

The Stretch comDutar is  d R V d O p e d  in 
collaboration with IRM, 
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1963 

1964 

1985 

1907 

1968 

1909 

1970 

1971 

1972 

1974 

1970 

1977 

1978 

1979 

1980 

Table 2-1, Continued 

Satallits*borne sensors to varify adharanca 
to the Limited Test Ban Treaty are 
developed. PHEAMEX, the world'r higheat- 
intensity k-rav facility, ir constructed, 

The world's highant-voltage Van de Graaff 
sccelarator is completed. 

The Phoebua I-A Rover reactor is tested bt 
full power. 

The aldecoupled caviry is dsvnloped for the 
U M P F  linear eccelerator. 

Fundlng for construction of LAMPF ID 
approved by Congress and President 
Johnson, 

The ultra.high*rsmpnratura nuclear reactor 
IUHTREXXI begins operation at 2400'F. 

Harold M. Agnew is named third director of 
the Ldboratory. 

Noturally occurring plutonium-244 is 
isolatsd, 

LAMPF accelerates protons to  design 
energy, laotopas of uranium are separated 
by nalective laser excitntion of UFn, 
Insencitive high axplosives for uae in 
nuclear weoOons are developed. The 
Laboratory 18 nnmed a national resource for 
stable iiotoper. 

A portion of tba Laboratory site 15 
designated a nations1 environmental 
rsaeerch park. 

Fusion nsutrons are dstectsd in a plasma 
confined by radiatlon from a cerbon-dioxide 
larar, 
The Hot Dry Rock Propram is  initiated 
(Fenton YIII), 

Donald M. Kerf is named 1OURh director of 
the Laboratory. Universality of the approach 
to  chaos in deterministic systems is 
di6COvered. 

The University a l  Callfarnia estsblirhss a 
branck of the Institute of Geopnvaics and 

2.2 Geography 

1981 

1982 

1983 

1984 

1985 

1980 

1987 

1988 

1989 

f 990 

1991 

1993 

Planetary Physics. The centnr for Nonlinear 
Studies is established, 

The Canter for Materiel8 Sciences IS 
established. 

Tho Laboritory ia deaipnated 6 nattonsl 
rasourco tor f low cvtomatry. GenBmk, the 
national database for nucleic-acid 
soquences, bspinr operation. A heavy- 
fermton superconductor in dtccovered, 

Conorass aDprovar long-term visits at 
U M P F  for citizens of the People'a Republic 
of China, 

The rsdio4repuency puadrupole cavity is 
developed tor a neutral-particle accelerator. 

A new technique ICORRTEXI is developed 
to verity yreldc of undsrground nuclear 
explosions, 

Sieotrred S. Hacker is named fitth director 
of the Laboratory. The world'n first high- 
temperature hotdry-rock system is 
ruCCnas1ully tested. 

The first edition of nucleotide-neauence 
aata for HlV asmplea tn pubtinhad, 

Ths Laboratow I& der i~nated  aa one of 
three narionnl DOE centers for human 
Qenoma studies. A new wpe of chemicsl 
bond IS alscoveree in the blndlnp of 
molecular hydrogsn to  the cantral metal 
atom in certain metal complexes, 

A beam 01 energetic nautrrl prrttclss in 
created in sprca, 

SuPerconductin~ tapel  ane thin films arv 
fabrlcsted, 

The Laboratory ia doaignatad an one of two 
centers tor reseorch on high performance 
computing. 

Croas seetion tor the scamring of electron 
neutrinos by electrons in determined 
axparimentally. 

The Labonlory is louted in 10s Alamos County in north central New Mexico. It is situated 
approximately 100 km (60 mi) north=nonhast of Albuquerque and 40 km (25 mi) northwest of 
Sann Fe (Figure 2-1). Most of the Laboratory md community developments are confined to 
mesa tops. The surrounding ImC is largcly undcvclopcd with large tncts of land nonh, west, 
and south of thc Laboratory site held by the S a m  Fc National Forcst, Burau of L n d  
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Managment, Bandelier National Monument, General Services Administration, and Los 
Almos Cowry. Sm Ildcfonso Pueblo borders the Lboratory to the cast. 

Labontoy land is used for building sites, cxperimencal arcas, waste disposal locations, roads, 
and utility rights-of-way. The facility is divided into technical areas VAS) each of which has a 
specific research function or other use (Figure 2-2). The dcvclopcd s i t s ,  however, account for 
only a smll part of the total: land ua, Most land provides isolation for security and safety 
purposes and is held in reserve for future use. 

2.3 Geology 
The 11 1-km' (434 ' )  Laboratory site and 'hs Alamos and W h i t e  Rock communirics are 
sinrated on the Pajarito Plateau. which consists of a series of fmgcr-like mesas separated by 
deep, west-to-eut oricntcd canyons cut by ephemeral and interuptcd scrcuns. M a  taps m g c  
in elcvation from approximately 2,400 m (7,800 ft) on the flank,, of the Jemct Mountains to 
about 1.900 rn (6,200 ft) at their castern tcrmhtion above the Rio Grande Valley (Figure 24), 
Most of the mcs;Ls in thc Laboratory area arc made up of the Bandclicr Tuff F o m t i o n  which 
consists of ash fall. ash fall pumice, and rhyolite tuff. The tuff, ranging from nonwclded to 
welded, is more than 300 rn (1,000 ft) thick in the western pan of the plateau and &ins to about 
80 m (260 ft) cutward above the Rio Crude. It was deposited as a result of a series of major 
volcanic eruptions in the Jcmcz Mountaim about 1.1 to 1.4 million years ago. 

The ruff ovcrlaps onto &!e Tschicoma Formation, which consists of older volEanic substances 
that form the Jcmcz M o u n n h .  The tuff is underlain by the conglomcntc of the P u p  
F o m t i o n  in the central and witern edge along the Rio Cnndc. Totavi F o m t i o n  sediments 
and Ccrros del Rib basalt$ interfinger with the conglomerate, Thcsc formations overlay the 
sediments of the Ttsuquc and Chamita Formations, which make up thc Santa Fc Group, The 
Santa Fc Group of sediments extends icross the Rio Grandc Valley and is more than 1,OOO m 
(3,300 ft> thick. The Pajarito Plateau is bordered on the cast by die Rio Gnndc rift, Becausc 
the rift is slowly widening, the arc3 cxpcricnces frequent but minor seismic disturbances, 
Set Appendix B for a more technical discussion of the geology of thc Pajarito plateau. 

' 
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Groundwuer Protection M ~ ~ g e m c n l  Prom PIM 

3.0 Summary of Hydrogeological Environment 

3,1 Surface Water 

Surf;lce water occurs is ephemeral and interrupted s a m  in the Los A l m o s  region, 
Ephemcnl reaches flow briefly in response to precipitation or snowmclt in the immediate 
locality. lntemincnt reaches flow seasonally (e.g., d h g  snowmelt in the spring). and 
perennial reaches flow continuously throughout the ycar. 
Surface water occurs primarily as ephemeral reaches in dl of tbe major canyons. including 
Guajc. Rendija, Bananws, Bayo, Pucblo, La Alamos, Sandia, M o m d a d ,  Pajarito. and 
Water Canyons (Punymun 1975). Figure 3-1 shows the major surface drainages in the Los 
Almos area. Some reaches of these s c r c m  are intermittent during the spring and fall. 

Perennial reaches in the Los Almos region are few. Springs on the flanks of the Jemct 
Mountains supply base flow throughout the year to the upper rcachcs of Guajc. Los Alamos, 
Pajarito, and Water Canyons. and Canyon del Valle, Thc volwnc of flow, howevcr, from these 
springs is insufficient to maintain surhcc flows across the Labontory site before being dcplctcd 
by evaporation. transpiration, and infiltration. Runoff from heavy thundcts tom or hcavy 
snowmelt reaches the KO Grande in some d n h g c s .  EffluentS from mimy sewage plants, 
indusrrial waste crcarmcnt facilities, and coolinptowcr blowdown arc released into some 
canyons at ntes sufficient to maintain surface flows for vuying distances. These discharges 
typically do not n i p t c  across the castem boundaries of the Laboratory. 

3.2 Groundh ater 

Groundwater cccurs h three modes in the Los Almos  area: (1) shallow water perched in 
alluvium in c;ln;lons, 1.2) intcrmcdiate depth water perched in volcanic sediments and basalts, 
and (3) w a m  conaincd in thc regional aquifer, These three groundwater system, depicted kt 
Figure 32, arc described below, 

3.2.1 Porched Groundwarer in Canyon Alluvium 

Canyons of the platciu have alluvium deposits that nnge  from 1 rn (3 ft) to as much as 30 m 
(100 ft) in thickness, Thc composition of these deposits range from sands, gravels, pebbles, 
cobbles, and boulders in canyons that head on the flanks of the Jemcz Mountains to clays, silts, 
sands, and gravcls in canyons h a t  licad on the platcau, These alluvial layers are highly 
permmblc, in contrast to thc underlying volwnic ruff and sediments, &'a result, storm runoff 
forms shallow perched groundwater zones that rnovc down gradient within the alluvium, As the 
shallow alluvial pcrchcd groundworcr moves down the cupms, i t  is dcplctcd by 
evapotr;mspiration and infrlrntion into &he underlying volcanics (Punymun et al. 1977). 

3.2.2 Perched Groundwarer in Volcanic Sediments und Basalrs 
In the Los Al,mos area, perched zones occur in the conglomerates and bwalts beneath the 
alluvium in thc middle md lower reaches of Pueblo and Los Alamos Canyons and in thc lower 
reach of Sandia Canyon, Studies suggest that infiltration of shallow alluvial pcrchcd 
groundwater is the main source of recharge to the intermediate depth perched groundwater 
(Pummun 1975: Abcele et ala 19S1), Depth to perched w m r  ranges from about 27 m (90 ft) 
in the midreach of Pueblo Canyon to about 140 m (450 ft) in lower Sandia Canyon. The 
vertical and laieral cxtent of these perched zones, the nature and extent of perching units, and 
the potential for migration of perched w3kr to thc regional aquifer is not fully understood by 
investigators to date, 
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3.2.3 Regional Aquifer 
The regional aquifer beneath the Pajarito Plateau serves as the municipal water supply for Los 
Almos and the surrounding c o m u n h s ,  The surface of the regional aquifer rises wcsward 
from the Rio G m d r  within the S a m  Fc Croup into the lower pan of the Puyc Formation 
bcnach the central and western part of the platau, The depth5 to water below the mesa tops 
range from 360 m (1,200 fr) along the western w g m  of the plarcau to about 180 m (600 ft} at 
the eastern margin. The regional aquifer is scparatcd from the perched water in the alluvium 
and the perched water in the v01can.i~~ by 110 m (350 ft) to 190 rn (620 fi) of ruff and volcanic 
sedimcnts which impede the downward migration of surface and perched water, The regional 
aquifer responds as an unconfined aquifer in thc western pm of the plateau but exhibits 
semiartcsim to ancsian conditions in the eastern part along the Ria Gnndc. Although the water 
level in somc places is dropping approximately two feet per yew, after more thzn forty ycars of 
use, the regional aquifer shows link observed depletion of resource~: the piczometric surface 
has not declined significmntly and there arc nearly complete water-lcvcl recovcrics 3ftet the 
wells are shu: down, 
The mechanism for recharge to the regional aquifer is not wcll understood. Three hydrological 
models h v e  been devclopcd to show this mcchanism. 7’hc first model, proposed by Conovcr et 
al. (1963) and Griggs (19(is), presents data which suppon the concept that groundwater 
discharges from the Vallcs Caldera to thc southwest away from the Los Alamos yea, and char 
the Tschicom Formation in the k m c z  Mountains is completely impemcable to groundwater 
flow. In this model, Griggs (1964) suggests that the major sourcc of recharge to the regional 
aquifer is seepage from small s f : c w  and rivulets on the lower slopcs of thc Sierra del 10s 
Valles and on the western part of the P,?iarho Plateau. A second recharge model, dcscribcd in 
more rtccnt Labontory environment reports (Purrymun 1975: Purtymun et al. 1980: P u q m u n  
et al. 1984), proposes the opposite in that the regional aquifer is recharged primarily by the 
caldera through he Tschicoma Formation in the Jcrnct Mountains, in the third model, flow 
through the Tschicoma Formation from the Vallcs Caldera is considered likely; however, the 
major sourcc of recharge is thought to be through the Sangrc dc Cristo Mountains (Figure 3-3). 

See Appendix B for a more detailcd discussion of thc hydrogeology of the Los Alamos area, 
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4.0 G r o u n d w a t e r  Protection Efforts at LANL 

4.1 Background 

Thc protection of groundwater in thc Los Almos area h x  been of pmmount hportancc since 
the end of World War 11, when the AEC nccded to dcvclop a reliable water supply, Beginning 
in 1945, h e  Unircd States Geological Survey (USCS) bcevnc cxrcnsivcly involved in 
ovcrseeing and conducting various srudics for the development of groundwater supplies. 
Special srudics spccifically designed to protect and monitcr groundwatcr quality werc initiated 
as joint efforts bctwccn che AEC. the kboratory, and chc USGS ;is early as 1949, 
Groundwater monitoring and protcction efforts at the Ltlbonrory havc cvolvcd from thc carly 
programs initiated by the USGS to present efforts including thc Environmentil Restoration 
(EK) Projcct, the Dcconmiriation and Decommissioning (D&D) Program, and emergency 
mmgcmcnt  and response programs, Other protection cffom include RCRA closures and 
compliance with the Laboratory's environmental permits (NPDES. RCRA Pan B, and HSWA). 

To comply with the h'atioml Pollurant Discharge Elimination System (hTDES) pcmit, the 
kboratory has four primary programs: the San juT  Waste Water Systcms Consolidation 
(SWSC) Project, the Storm Warer Pollution Prcvcntjon (SWPP) Plan, the Waste S t r c m  
Idcnrification and Characrcrization (WC) Program, and the Spill Prevention Control and 
CountermraSurcs (SPCC) Program, The Laboratory also mainmjns 3 groundwater monitoring 
network in ordcr to detect my cffccrs that Labontory acrivitics may havc on the quality of the 
regional aquifer, The currcnt CWPMPP addresses cnvironmcntal monitoring, resource 
managrmcnt. aquifer protection, and hydrogcologic investigations, 

4.2 Protection Programs 

42 .1  Environmental Restoration Project 

The ER Project was establishcd at the Labontory in 1987 by the DOE, The ER Project 
implements the DOE'S policy to protect natural resources and restore those damaged by 
contamination from p u t  and present rcleucs of hazardous substances. The ER Project goals 
include (1) insurance &at the environment31 impacts of Laboratory activities are thoroughly 
investigated and that corrective actions art ukcn; (2) compliance with RCW, C E R C U ,  
KEPA, the Atomic Energy Act (AEA), and othcr aFplicablc rcguhtions and orders: and, (3) 
provision of mcchnisms through which interested parries can PaKiCipatC in the corrcctivc 
action review process, 

4.22  Decontamination and Decommissioning Progrom 
The D%D Program at LAN1 w3s establishcd in 1989 to manage nonopemtioml. conaminatcd 
facilities, Thc D&D Program responsibilities include assessment and cleanup of facilitics and 
equipment not rcpulatcd under CERCLA or R C U .  Thc D&D Program has bccn intcgntcd 
with the ER Project to enhancc cleanup cfforts. All activities arc conductcd in accordance with 
federal and starc rcquircmcnts and DOE Orders app1ic;lblt to nuclcat facilities and othcr 
facilities that generate radjoxtivc and hazardous materials and wastes. 
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4.2.3 RCRA Closures 
RCRA mandates a program to regulate hazardous wastes from senention through disposal, 
The progrun emphasizes rhe reduction of hazardous waste volume and toxicity and requires 
treatment of h m r d o u s  w z t e  prior to disposal, Sevenl potential release sites and other a r e s  of 
concern arc subject to the concetivc action requirements and h e  closure provision of RCRA. 
All corrective measures conducted by LANL arc to comply specifically with the RCRA 
replation, LANL sitcs arc assessed and, if ncccSSary, rcmediated by either voluntary 
corrective actions, corrective measures implementation, or RCRA closure. These activities 
ensure that releases are identified bid tither mitigated or eliminated (LANL 1995). The ER 
Project is responsible for implcmenthg correctivc actions at RCRA-:eplatcd lmd units and 
RCRA closures, if needed. 

a 

4,2,4 Emergency Managemenf and Response 

LANL mainnins an emergency management and response system that, through cmergcncy 
planning. preparedness, and effective response capabilities, is capable of responding to and 
mitigating the potential consequences of emergencies. 

4.2.5 Compliance with the NPDES Permit 
NPDES was esublishcd by the Clean Water Act (CWA) and rcqukcs pcrminhg of all point- 
source effluent discharges into the nation's waters. The primary goal of the CWA is to restore 
and maintain the chemical, physical, and biological integrity of the nation's waters. Specific 
criteria for an effluent must be mct before that effluent can be discharged into the tnvironmcnt. 
The Lrrboratory has two NPDES permits, one for Laboratory facilities and one for operations at 
the Fcnton Hill hot dry rock gcothcrmal facility. 

The Labontory has cstsblishcd the SWSC Project to eliminate violstions of the NPDES p e n i t ,  
A new, centralized, sanitary waste water treatment plant was constructed at TA46 to replace 
the TA-3 waste wucr trmrmcnt plant and six smaller treatment facilities that comistently failed 
to meet NPDES discharge regulations. The new treatment plant will also e l h i m t e  
approximately 30 septic tank sysicms, and result in a significant savings in operating and 
maintenance COSLS. 

Storm water discharges mociatcd with industrial activity and storm water discharges from 
construction sites fall under the NPDES rcgufations. Facilities covered by XPDES pcrmirs must 
develop SWPP plans. h c h  plan must identify potential sources of pollution that may 
rcasoniibly be expected to affect the quality of storm water discharges. In addition, the plan 
must describe and ensurc implcrnentation of practices used fo reduce the pol1ur;tnt.s in sfom 
water discharges at h c  facility and ensure compliance with the tcrms and conditions of the 
NPDES permit. 
Thc WSC program was conducted during 1992 to verify that cach waste stream is properly 
monitored under the outfall category for which it is pcrmitrrd m d  to identify and climinstc 
noncomplying wutc water discharges. Action plans arc developed and implcmcnrcd through 
the WSC program to bring respcctivc facilities into compliance with NPDES rcquircmcnts. 

The SPCC Plan is required by the CWA. It addresses facility improvcmrnts, operational 
procedures. and mechanisms for rcponing hazardous substances and oil spills to the authorities, 
The SPCC program and LANL requires secondary containment for all above ground storage 
mh, The program also provides spill control on drum and container storage, chemical 

a 
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storage, and equipment conujning oil, In 1989, eleven major sites were 3ugmcnted with 
scconbry containment facilitics, and spill prevention and control training lectures were given 
to more thyr 3 dozen operating groups (LANL 1993). 

4.2.6 Corrcctivc Activities Program 

The Corrcctivc Activities Program includes activities designed to bring active or standby 
facilities into compliance with ambient air, water, and d i d  waste rcgulations and agreements, 
The program is responsible for compliance with CWA and other requircmenm for effluent 
dischrgc, including WSC and SPCC, 

4.3 Monitoring Network 

Groundwater protection activities at LA” include an atcnsivc groundwatcr monitoring 
system for assessment of watcr quliry and detection of contininants in the water supply, 
The cxisrhg groundwater monitoring network in the hs Almos arci  consists of (1 variety of 
supply wells, test wells and springs located onsite and outside of the Laboratory boundary. 
Scientists routinely sample and amlyze wells and springs for radioactive and toxic constituents 
for basic wafer qualiv and resource dcplction. Results arc published in the mu31 
cnvironmcntal surveillance report, c.g., Environmental Survcillancc at Lm A l m o s  During 
1992 (LANL 1994), and the annual water supply report, e.$., Water Supply a: Los AImos 
During 1991 (LANL 1994). 

Information on groundwater monitoring and .sampling requircmcnts, dcsign criteria. and 
sampling procedures and equipment w n  be found in the Groundwater Monitoring Ptan which 
exists as Chapter 8 of the Draft Environmental Monitoring Plan ( U d L  1995a) and as 
Appendix F of his document. Networks for sampling thc three principal groundwater zones arc 
summarized below. A list of the monitoring stations used for environmental survc~llancc. the 
gencral locations, sampling ntiomlc, and prognmm3tic drivcrs is given in Table dl I Specific 
location.. for these stxion, arc given in Appendix E. 

4 3 , l  Regional aquifer 

The qualiry of water in the regional aquifer is tested at various locations in and around the 
Labor~tory at Icasr once 3 year (Figure el), Thcrc are cight dcep test wclls and 14 supply 
wells which belong to the DOE. There arc also several rcgioml aquifer wclls near the Rio 
Grande which do not belong to the DOE. These wclls are on San Ildefonso Pueblo land and arc 
sampled under the Memoranda o f  Understanding (MOU) betwccn the Bureau of Indian Affairs 
(BIA). the DOE, and the Laboratory. In addition there are many springs along thc Rio Cnndc  
which are sampled. Springs are discussed in Section 4.3,4. 

Dccp test wells include W-1 and 7%’-2 in Pueblo Canyon, TW-3 in Los Alamos Canyon, 
T W 4  near Acid Canyon, TW-8 in Momndad Canyon, and DT-SA, DT-9, and DT-IO on 
Frijoles Mesa. Test wells TW-1. TW-2. TW-3, TW4.  and TW-8 are located in or near 
canyons that have rcccived or arc now receiving industrial effluents. The test wells were 
comtructed between 1949 and 1960 using cablc-tool drilling methods. All test wells arc 
equipped with pumps and continuous recording transduccrs. 
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DOE supply wells include the Guaje well field, the Pajarito Mesa wells, and the Otowi well 0- 
4. Thc Guajc wells 3re G-1, G-lA, G-2, G4, and G-S in Guaje Canyon and G-6 in Rendija 
Canyon. The Pajariro Mesa wells YC PM-1 and PM-3 in Sandia Canyon, PM-2 in Pajarito 
Canyon, P M 4  in C ~ b d a  del Buey. and PM-5 on Pajarito Mesa. Otowi well 04 iS in Los 
Alamos Canyon. These wells are also cquippcd with dedicated pumps and either continuous 
recording water-lcvcl transducers or airline ttcordcrs, 

Two supply wells which are not currently being used to monitor thc regional aquifer arc Gwje 
well G-3 and Otowi well 0-1. Well C-3 ww taken off linc in 1993 because of decline in 
production and sand in the pump. Well 0-1 docs not have a rurbinc pump duc to being drilled 
too crooked to allow for installation of one. 
Thc depth to water varies benvccn wells that arc located in canyon bottoms and those located 
on mesa tops, Depth to water also varies with location on Ehc Pajarito Plateau, dcpcnding on 
how closc to the mountains or to the eastcrn edge of the plateau the well b located. Information 
on well depths and screened iniervals is given in Appendix E. 

h, 
TOLL! U, 'H, gross g m  activity, gross alpha activity, m d  gross beu activity), mculs (Ag, 
AI. As, B, Ba, Be. Cd, Co, Cr, Cu, Fc, Hg. Mn, Mo, Ni, Pb, Sb, Se, Sn, St ,  TI, V, and Zn), 
general inorganics (SiOl, Ca, Mg, K, Na, CO,, HCOJ, POa, SOP, NO), CN, total dissolved 
solids, total hardness, toul suspended solids, pH, and electrical conductance), and organics 
(volarilcs, stmivolatilcs, LCC 129 priority polluanu. individual herbicides, pesticides, PCBs, 
and oils or solvents). Regional aquifer supply wells are m p l e d  annually for radiochemistry, 
metals, and general horganics and triennially for organics, Regional aquifer tesr wells arc 
sampled annually for radiochemistry and general inorganics, and tricnnially for mctals and 
organics, See Table 4-1 for constituents and sampling frequencies associated with each well. 

Regional aquifer wclls on San Ildcfonso Pueblo hnd  which arc smplcd under the MOU 
include LA-IA. LA-lB, LA.2, L A 4 ,  Otowi H o u c  well, Halladay House well, New 
Community well, Manincz House well, Sanchez H O U ~ C  well, and Pajarito Well Pumps 1 2nd 2, 
Wells LA-lA and LA-1B arc obscnuion wclIs, while the orhers arc supply wells for the San 
Ildcfonso Pueblo. Annually, under the MOU it is determined which wells will bc sampled. 
Wells chosen for sampling will vary from year to yew. Other San Ildefomo Pueblo wells that 
arc sornctimcs smplcd for special studies are the Old Community well, Westside Artesian 
well, E;lstsidc Artesian well, and Don Juan Playhouse wcll. 

Under the MOU, wells arc sampled annu;lllv for the eight radiochemical conqtitucnt5, mctals, 
and general inorganics, and triennially for '"Am, *St, and organics. 

Analyrical results from the sampling events are prcsrntcd in the annual environmental 
surveillance reports, 

Regioml nquifcr wells are sampled for eight ndiochcrnical constiruents ("'Cs, 3ePu, '40 

' 

43.2 lnrarmediate Perched Groundwater 

Perched groundwater systems of limited exten1 occur in the Guaje Pumace bed 3t the base of 
the Bandelicr Tuff as well as in the underlying conglomerates and basalts in ponions of Pueblo, 
10s Alamos, and Sandia Canyons. Samples arc routinely obuincd from two tcst wells and onc 
spring (discussed in Section 4,3,4), Figure d-2 shows these locations. 
Test Well 1A is locatcd in lower Pueblo Canyon and is complctcd at a deplh of 225 fi into 
brtsalts. These bassalts arc known to havc been recharged by cffluent from thc scwagc outfdl in 
Bsyo Canyon. 
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Table 4-1. Environmental Surveillance Groundwater Monitoring Stations-Wells 
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Test Well 2A is located in the middle of Pueblo Canyon and is complctcd to a depth of 132 ft 
into conglomcratcs. 

Intcrmediarc pcrchcd groundwater wells are sampled annually for the eight ndiochtmiwl 
constituents plus 24'Am and ?3, and for general inorpmks, They are samplcd triennially for 
metals and organics. 

4.3.3 Shallow Perchod Groundwater in Canyon Alluvium 

Figure 4-2 shows the locations of mmy wells, borings, and auger holcs complctcd into the 
alluvium. Shallow alluvial perched groundwater zones arc known to cxist in Pueblo, Los 
Alamos, Momndad, and Prrjrrrito Canyons. The shallow alluvial perched groundwater zones 
arc sampled by mrmq of 23 obscrvation wells and one spring (discussed in Section 4.3A). 
Seventeen wells arc sampled ~mnnually as part of che environmental survcillancc activities, Scvcn 
of the 17 and six orher wells are dcsigmted for quncrly m p l i n g  in respomc to an EPA 
requirement. Thcrc arc also 14 other shallow alluvial wells which arc monitored on a regular 
basis but are not sampled because they are dry or do not contain enough water, The number of 
sutions sampled may vary from ycar to ycar due to monitoring rcquiremcnts or due to a wcll 
being dry. 
Shallow alluvial pcrchcd groundwater may cxist in portion. of Water, Sandia, and Potrillo 
Canyons and Canyon del Vallc, howcvcr thcrc arc no boreholes o r  wells in likely lowtions in 
the canyons to confirm its presence, Again, many other wrlls and boreholes to the alluvium 
cxist, and some of the d m  available on them is given in the preliminary well list in Appendix 
E. 
Perched groundwater in thc alluvium of h c b l o  Canyon is m p l e d  at one obscrvation well 
above thc conflucncc with Los Alamos Canyon. Well APCO-1 w u  complctcd in 1990 LS pan 
of the HSWA Special Permit Condition requjrcments to evalu;ltc the cxtcnt of the perched 
groundwatcr zone, This and other well location? are shown on Figure 4-2, 
Los Alamos Canyon shallow alluvial perched groundwatcr is sampled ;it seven observation 
wells. Well LAO-C is near the western bboratory boundary, well L A O 4 5  is near the c;lstern 
boundary, and wells LA0-0,7, LAO-1, LAO-2, LAO-3, and LA04 arc spsccd across the 
length of the canyon between. Well LAO-1 is below the site where the Omcga West Rcactor is 
located. Wells UO-2,  and LAO-3 arc locatcd near the conflucncc with DP Canyon which 
rcccivcd radioactive cfflucnt from TA-21 prior to 1986. 
Momndad Canyon shallow alluvial perched groundwater is also sampled at observation wells. 
Momndad Canyon receives w w c  water and treated effluent from thc operations at TA46 and 
TA-50. I t  is thc major rclcasc m a  for trwted radiolrctivc effluents. Wells MCO-4, MCO-5, 
MCO-6, MCO-7, and MCO-7.5 arc tomred in the upper pan of thc canyon and covcr about a 
two milt  section corresponding to the known cxtcnt of saturation. Well MCO-7.5 is locued 
below the Momndad Canyon sedimcnt traps. 

Ptljarito Canyon shallow alluvial perched groundwater is sampled at three obsemation wells, 
Wclls PCO-I, PCO.2, and PCO-3 arc located in the lower pan of the canyon near the w;ISte 
storage and disposal Areas G and L at TA.54. 

In Cailada del Bucy, well CDBO-6 is the final well sampled xi part of the annual environmental 
survcillancc activities. This well was completed in 1992 to monitor effluent relases from thc 
S a n i t q  W u t c  Water Systems Consolidation (SWSC) Project. Effluent from thc SWSC Project 
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has ncver been discharged into C a h d a  del Bucy, The water in CDBO-6 is thought to be from 
discharge during the sun-up of thc pump in supply wcll P M 4  (Puvun,  1995). a 
As part of the environmcnul surveillance activities. shallow alluvial groundwater wells are 
sampled annually for the eight ndiochemical constituents plus 3'Am and ?3, mctals and 
general inorganics, These wells arc also sampled triennially for orgrmics. 

Three wells, MCO-8. PCO-3, and LAO4.5 arc m p l c d  under requirements of Module 11 of 
the RCRA pennir. These wells a r t  sampled rrnnually for ndiochemistry, mculs, general 
inorganics m d  organics, 
Othcr shallow alluvial groundwater wells that were installed xi part of thc HSWA Spccial 
Permit Condition requiremenu include LAO-3A, LAO4.5C, LAO-bh, MC04B.  MCO-6B, 
and MCO-7A. These wells and their pain (LAO-3, LA045, LAO-6, MCOJ, MCO-6, and 
MCO-7) as wcll as APCO-I arc samplcd on a quancrly basis during 1995 in response to an 
EPA requirement (DOE, 1994). These wells will be sampled for thc 10 tadiochrmisty 
constitucnK, metals, general inorganics, and organics. If no organics arc detected in thc first 
sampling event, a morc appropriate sampling schedule for organics will be chosen on a well- 
bywell basis. 
Orhcr shallow alluvial wclls at the Laboratory arc monitored on o rcplar basis but arc not 
sampled bemuse they arc dry or do not connin enough water. These include wells LAO4,SA, 

4, CDBO.5, CDBO-7, and CDBO-8, These wells will bc samplcd if water is cvcr present in 
sufficicnt amounts. 

LAO-4,5B, MCO4A. MCO=6A, SCO-1, SCO-2, FCO-1, WCO-1, WCO-2, WCO-3, CDBO- 

4.3.4 Springs 

There arc 32 natural springs in and around the hboratory which arc used to monitor watcr 
quality of thc regiona1 aquifer, thc intermediate perched groundwater tones, and the shallow 
alluvial perched groundwater zones. Figure 4-1 shows tlie regional aquifer springs, and Figure 
4-2 shows the intermediate springs, Table 4-2 lists the springs, their gcncral location, and 
sampling constituents and frequencies, 

e 

Regional aquifer springs sampled include 24 springs in White Rock Canyon and five springs on 
San lldefonso Pueblo land near the confluence of i o s  Alamos Canyon with tile Rio Crandc 
(Figure 4-1). White Rock Canyon springs w e  sampled m u a l l y  for six radiochemical ' 

constinrents (I3'Cs, ""h. 3Ju*'4Pu, 3H, Total U. and gross gamma activity) and general 
inorgmics and triennially for mctals, Selected springs arc sampled for PCBs on an annual 
basis. 
The intermediate perched groundwater zone is rcgularly sampled ai Basalt Spring (Figure &2), 
This spring is located in lowcr Los AImos Canyon just outside the Laboratory boundary. As a 
location spccificd in Module 11 of tlic RCRA o crating pcrrnit, this spring is smplcd annually 
for the cight radiochemical components plus "'Am and %k. mctsls, general inorganics and 
organics. 
Onc set of springs, the Water Canyon Gallery, is locatcd near the western boundary of the 
Laboratory and is used as part of thc Laboratory water supply, The gallery collccrs dischargc 
from a perched water zone in the volcanics on the flanks of thu Jemez Mountains, Thc gallery 
is smplcd annually for thc eight radiochemical constirucnrs and for the general inorganics. The 
spring is also sampled triennially for metals and for organics. 
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There arc many other springs located in and around the laborxory, There arc 12 springs 
siruatcd on the eastern f l u k  of thc mournins and one on Su Lldcfonso Pueblo land jut cut of 
thc b b o n t o r y  boundary in Los Alamos Canyon (Los Alamos Spring), Therc are additional 
spriigs within the Laboraton' boun&ry including DP Spring, Hamilton Bend Spring, Otowi 
Sccp, Homestead Spring, Stormcr Spring, Charlie Spring, Skating Rink Spring, Bulldog 
Spring, Burning Ground Spring. SWSC Line Spring, TA-16 Spring, and TA-18 Spring which 
have not yet k e n  surveyed for specific location information. Many of these springs arc 
sampled ocwsiomlly for special srudics or backgound water chemistry bur arc not included as 
pan of the normal environmental surveillance activitcs. 

4.4 Special Studies and Programs 
In addition to overseeing the monitoring network, the Laboratory operates 3 number of special 
studies and programs related to groundwater prorcction. These p r c g w  include hydrogeologic 
studies, srudics of the vadose zone, agedating srudics of thc regional aquifer, surfxe water 
snrdis. and groundwater qualiry studies at San Ildcfonso Pueblo and in the viciniry of the 
Fcnton Hill Gcoii~cmal Sire, Thcsc programs are dcscribed below, 

4.4.1 Hydrogeologic Studies 

Since 1992. ER Project has drilled a number of boreholcs to fi l l  gaps in the knowlcdgc of the 
hydrogeology and the extent of intcmcdiatc perched groundwater. Many of the borcholes have 
bccn drjllcd to 300 feet or more, 

Borehole LADP4 was drilled to a roal depth of 800 ft. in DP Canyon, No perched 
groundwater was cncountcrcd. and core samples were analyzed for their hydrologic 
properties, 
Well LADP-3, drilled to a d e p ~  of 350 ft. in Lus Alamos Canyon. cncountcred 
perched groundwater in the Gurrje Pumice Bed of rhc Otowi Member. 
Well L,40LlI 1A in Los Almos Canyon, drilled to a total dcpth of 300 ft. 
cncountcred perched groundwatcr in both the Guaje Pumice Bcd ;md the Puyc 
Formation. 

A dcep bore hole at MDA-V, TA-21, is panhlly completed. Located west of thc 
MDA, it has been drilled through the G u j c  Pumice Bed. Some moist zones were 
encountered bur no saturxcd zones cxistcd. 
At TA-54. there have been six boreholcs drilled near MDA L and two dccp angle 
boreholes drilled from Cahada del Buey to beneath Mesia del Bucp. One of the 
dcep angle borcholcs encountered wet zones beneath Mcsin del Buey in the Puyc 
Fornation. 

A borcholc at 7,449 was drilled to 700 ft, No perched groundwater was 
cncountcrcd, 
A 300 ft. borcholc drilled to the top of thc bualt at TA-23 encountered no pcrchcd 
groundwater. 

4 4 . 2  Vadose Zone Studies 

The occurrcncc and movemcnf of water in unsaturated condition\ (vadose zone) has been 
studied at numerous locations within thc Laboratory staning with spccial USCS srudics in the 



1950s. Knowledge of vadose zone processes is rclevant to understanding the potential for 
downward movement of water that could constitutc recharge to the rcgioml aquifer and provide 
a mechanism for downward migration of contaminmts. 
In general, the vadose zone studies show that there is less than 10% by volume of moisture 
content in the tuff beneath the mesa tops at depths greater than a few meters, the zonc affected 
by seasonal moisture and evapotranspiration. This carties the impliwtion that very little. if any, 
recharge from thc mesas is able to reach the regional aquifer (LANL 1995). 
"here i s  presumed 10 bc greater potential for downward migration of warcr in canyons which 
contain shallow alluvial perched groundwater because the perched watcr provides I 
watersource, Since the mid 1980s. several studies have been conducted in canyons for RCKA 
conplisncc requirements: to further define the occurrence of shallow alluvial water and the 
potrn~ial for movcmcnt of  water or conmmimnts. 
In 1985, vadose zone characterization studies wcre completed for Arcas G and L (Pajarito 
Canyon and C 3 W a  del Buey), The results indiarc that aqueous trampon of contminants 
through the tuff is not a viable mechanism €or contaminant migration at either Area G or L 
(LrWL 1995). 
A 1989 study in Sandia, Potrillo, Fence, and Water Canyons revealed no saturated conditions 
in the alluvium, In 1987, observation wclis were insallcd in CaAon del Vallc adjacent to an 
inactive waste disposal m a .  Monitoring of the wells rcvcaled no saturation or evidence of 
leachate or seepage from the landfill to the alluvium. 

in 1992, a study in Canada del Buey was staned to monitor conditions in and bcncath the 
alluvium. The SWSC projcct in Canada del Bucy may at some timc discharge treated effluent 
in the canyon drainage system, Five groundwatcr monitoring wells and two neutron moisture 
logging holes were insallcd within the upper and middle reaches of the drainage. Results of the 
scudy, under prcdischargc conditions. indicate that there is limited sh~ l low alluvial perched 
groucdwstcr in Callada del Buey, Along the drainage system, saturation was found within only 
3 0.8 km (0.5 mi) segment. The apparent source of sarurarion is purge water from the nearby 
municipal water supply well P M 4 .  The alluvium is dry upstream from the point of purgc watcr 
entry. If effluents are eventually rcltased into the drainage systcm, infiltration along the stream 
bottom will create ;I narrow ribbon of saturation within titc alluvium and weathered tuff th3.t 
will bc perched on the underlying unweathered Bandclier Tuff, Continued monitoring of these 
wells will further define the quality and extent of groundwater in the alluvium (LANL 1994). 

Field invcaigations of the vadose zone under mesa tops arc currently underway at fivc key 
disposal s k s  and Solid Waste Management Arcas, l'lrsr include MDAs T and V at TA-21, 
MDA hB at TA-49, MDAs G and L at TA.54, the proposed Mixed Wate Disposal Facility at 
TA-67, and the Airport hndfil l  at TA-73, 

At TA-9, angle and venical boreholes havc been drillcd from the mesa top to obtain deuilcd 
hydrologic and stmrigraphic information. Bortholcs to depths of 300 feci havc brcn 
instrumented to measure downholc gas concentrations and pressures and the significance of 
vapor transporr of conlaminants, This information h s  been used for the initial design of a pilot 
vapor extraction system for MDA L. 
Preliminary analyses of hydraulic gradients in the vadosc zone at TA-54 suggest that the 
gcncral direction of water movement within the exposed finger mesa may be upward. with 
significant implicatiom for long-tcnn waste disposal (Gallaher and Rogcrs1995). This 
hypothesis will require additional testing to verify. Movement of water below the adjacent 
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canyon baaom elevation is downward. Corc synplcs o f  thc Bandelier Tuff from a c h  of dit 
arcas have been submittcd for hydrologic propcrry testing. 
A separate Performance Assessment is ongoing at MDA C;. Critical geological, hydrological 
and geochemical daw have bctn asscmbled into 3 basic data repon from which 3 conceptual 
hydrogeologic model for the site w u  fomulatcd. Computer simulations forcast  long-term 
performance or the disposal area o w  thousands of years. The analysis will include an initial 
evaluation of the role of fncrurcs on c o n m h r  migration within the mesa. 

4.4.3 Aga=of=Watar and Recharge Source Studies 

To better uzderstmd the nature of r cch rgc  to thc regional aquifer, racarchcrs have performed 
age-dating mcasutemcnrs on sclccrcd water samples. This cwpcrative effort. involving seven1 
Labontory divisions and staff from another DOE insallation, uses geochemic;rl techniques 
based on mc;lsurcments of both radioactive and stable isotopes to help identify specific sources 
and estimate thc age of water in the rcgioml aquifer. Preliminary interpretation of the data 
indicates that the water ranges in age from more than 1,OOO ycars to rncre than 30,000 years, 
Another series of tests on regional aquifer waters was initiated to m p l e  for ultn-low lcvcls of 
tritium. chlorinc=36, carbon-14. and plutonium and unnium isotopes. Thcsc tests can help 
indicate whether recent rcchargc hs occurred. 

4,4.C Measurement of Baromerric and Earth Tide Rcsponscs in Test Wells  

In October 1992. the hboratory began measuring and rccording water lcvcl flucruirions at 
wells completcd in the regional aquifer. The daw, which are recorded at hourly intervals using 
pressure r r ; ~ ~ ~ d u c e r s ,  suggcst that the regional aquifer adjaccnt to the Rio Gnndc  responds like 
o confined aquifer to smiill baromctric pressure and tidal pemrbariom, However, at locations 
fanher to the west of this regional groundwatcr discharge area, the rcgioml aquifer apparently 
behaves likc a phreatic aquifer in some locations and a confined to leaky-confined aquifer in 
other a r e s .  Dam from wells cquippcd with pressure transducers is given in the cnvironmcntal 
survcillancc report for 1992 (LANL 1994) and suggest leaky-confined behavior as far west as 
TA-16. These new data collcction and interprention effons will continue as part of the 
Groundwatcr Protection Managcmcnt Progrm and will help io provide a morc accuratt 
characterization of the regional aquir'cr. 

* 

4 . 4 5  Studies of Surface Water Characteristics 
The Ltlboratory is conducting ongoing studies of the surface water charactcrisrics in the Los 
Alamos region (McLin 1991). These srudies include Hydrologic Enginccring Ccntcr (HEC) 
computer-based flood models, which project the effects of scvcrc thunderstorms on all of the 
watersheds in the Los Alamos area, Different precipitation totals have been projected for 2-,5-, 
lo-. 250, SO-. and 100-year storm events. The modeling effort predicts the effect$ of stom 
runoff on floodplain elevations within canyons and on different Liboratory facilities and 
strucntres. 
Stream gagcs were installed in all thc major drainages at LANL's upstream 3nd downstream 
boundaries, Other drainages wcrc also equipped with sircam gages on :I site-specific basis. 
These gages will contributr data to help understand the watershed and refine the above- 
mentioned flood models, 
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4.4.6 Environmental Studies at San lldefonso Pueblo 

The taboratory conducti an ongoing cnvironmcn~tl studies program at the Sm Ildcfonso 
Pueblo. As previously mentioned, LANL and the DOE have entered into an MOU with the 
Pueblo and the Bureau of Indian Affairs to conduct cnvironmcntal sampling on h c b l o  land, 
Pan of the smpling prognm includes monitoring the water quality in wells located on the 
Pueblo land and ensuring hat  the water is safe for consumption and has not been adversely 
impacted by Laboratory operatiom. 

4.4.7 Srudies a t  Fenton Hill Geothermal Site 
Thc Laboratory operates a program for extracting thermal encrgy from the hot dry rock 
geothermal reservoir at rhc Fenton Hill Ccorheml Site (TA-S7), which is lbwted about 60 km 
(35 mi) west of Los Amos (Figure 4-3). Two system are locxcd at the site, The first system 
conuins two decp holes drilled into thc dry Precambrian rock to a depth of about 3,040 rn 
(10,OOO fi). The two holes are connected by a large fracture that w u  indcced by hydraulic 
pressurization. Water is circulated through this system to extract hcat from the fractured areas 
in the granite, The second system uses ;I similar mcthod m d  C X ~ T ~ C ~ S  hcat from 3 depth of about 
4.250 m (14,oOO ft). 
The Laboratory has conducted special studies of the chcmiwl quali? of surface water and 
groundwaters in the viciniy of Fenfan Hill since 1974. A p r c l h h r y  srudy of the quality of 
water in the dnimgc area of the Jemcz River and Rib Gudalupe established background data 
prior to any experiment. The daw included chemical analyses from 17 surface water stations, 
15 mineral and thermal springs, and 53 groundwater sutions, 
As a result of the preliminary srudy in 1974, the Laboratory established 13 surfacc and 20 
groundwater stations to monitor thc cffecu of Fenton Hill operations on the environment. 
Locations of groundwater sampling at wells and springs arc given in Table S 3  and shown in 
Figure a. The chemical quality of the surface water and groundwater has been published in a 
series of yearly LANL rcpom entitled Wuicr Quali? in rhc Vinnip ofFmon Hill through 
1988. After 1988, water quality data from Fcnton Hill has been published in the environmental 
surveillance rcpons. Thesc rcpons show that the chcmiwl quality of the m p l c s  has not 
changed significantly from average values taken since testing began. Although variations in 
chemical concentrations have occurred, these variarions are within n o m i l  sc~soml f lucut ions 
( P u q m u n  et a!. 19911, 

4.5 Reporting 

The results of groundwater sampling and protection c f f a m  ;It the Labontory are published in 
thc annual cnvironmcnul survcillmce rcpon and the rrnnusl water supply report. Thcsc two 
repom arc described below, 

4,5,1 Annuol Environmental Surveillance Report 

The purpose of the cnvironmentd survcillancc report is to provide a comprehensive source of 
cnvironmcnul data collected ;if the hboratory.  Since the carly 1970s, chc Labontory has 
performed routine samples of air. water. soil, and foodstuffs throughout the Los A l m o s  area to 
determine any lcvcls of conurnination. The data collected in this program arc published 
annually in thc environmenul survcillancc repon for distribution to the public and to local. 
sute, and federal agencies. Included in the report are sections which explain the groundwater 0 
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Table 4-3, Fenton Hill Water Sampling Locations and Elevations 

Type X-Coordlnrtr Y-Coordinrte Elevation 

WdlR 
FH.1 SUPPIY 
FH.2 Observalion 
Locatlon 27 
Loeatlon 42 
Location 48 
Locatlon 53 
Location 54 
Loation 55 
Location 4 
Location 4f 

Springs 
Location 6 
Loation 31 
Location 39 
LoatJon ,IF-1 
Lowtlon JF-5 
JS-2 -3 
JS-a 4 
RV.2 
R V 4  
RV-5 

151 5244.43 
1515244.43 
15241U.37 
1521 W,36 
1524844,36 
1528044.3 
1528444,% 
1528744.34 
152244430 
1524844.36 

1523844.37 
1402144,57 
1 5021 46.50 
1522544.37 
1510844,41 
150954440 
151 1oCa,40 
1523244.39 
1526W,34 
1528544.33 

' 1775862.W 
1775862.00 
1773681.98 
1 ma? .98 
i 7-71 201 .ge 
1 n6762.W 
1776262,OO 
1776662,OO 
lfMo81.99 
i 770701 . ~ a  

1 n 8 6 1  ,99 
1767261.&3 
1770381.99 
1757561 3 3  
1743661 A9 
1735761.86 
1741 161.88 
1796862.07 
1764761.B 
1753981 .Q2 

8675 
8882 
7650 
7 8 4  
7030 
7835 
7795 
7805 
n B 0  
7640 

7670 
7600 

6780 
woo 
0220 
6265 
8360 
7360 
f 3 p O  

7880 

monitoring and protection progrm at the Libontoy and the results of sampling that have 
occurred in the subjcct year. 

4.5.2 Annual Water Supply Report 

The purpose of the Water Supply Report is to ensure a continuing historical record and to 
provide guidancc for the management of water rcsourccs in long-range planning for the water 
supply system. The report publishes daw on the amount of water supplied in the Los Alamos 
area. The conditions of rhc water supply wells and the hydrologic conditions of the regional 
aquifer arc provided as pan of this report. Special studies and documentation of new supply 
wells arc included xi well as detailed records of pumping and water level measuremcnts, 

4.6 Conclusions 

Environmental protection efforts at the Laboratory include the activitics of scvcral programs, 
many of which are under h e  Laboratory's ER Project. Remcdiation efforts canductcd by these 
programs hclp to protect the groundwater supply. 

"hc groundwaLer monitoring ncnvork at tlic Laboratory has been used for dctcrmining the 
quaIky of water in the regional aquifer since immediately following World War II. However. 
bcwusc of its limited cxtcnt, questions 3rc nised about thc cffectivcncss of the network in 
detecting early sogcs of contamination. The controlIcd development and production of the 
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Figure 44. Surface water and groundwater sampling locations at Fenton Hill. 
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water supply has resulted in Ihitcd depletion of the resourcc as here is minor decline of thc 
piezometric surface of the aquifer. targcst drawdowns art localized in rhe vicinity of the 
production wells and significant recove:ics are observed when wells are shut down for routine 
mintenancc, 
The history of Laboratory groundwater protection efforts, howevcr, raises complex issues 
about the future viability of the groundwater monitoring nenvork, These issues, which have 
been addressed in the 1991 L4m Se!A4ssessmcnr, the 1991 Tiger Team Asscssmcrir, and in 
orhcr reports and assessments (Appendix I), dcmonstratc the need for enhancing the current 
groundwatcr monitoring network, Thc bsucs and possible solutions art discussed in the next 
section. 
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5.0 lssucs and Solutions 
The following section discusses LAXL's groundwater-related practices, policies, and 
procedures. Thc issues arc divided into scven major categories: (1) hydrogeological 
characterization, (2) potential conurnination. (3) groundwatcr monitoring network, (3) water 
supply, ( 5 )  infomation managcmcnt, (6) qualiv assur;u~cc, and (7) regulatory ccrnpliancc. 
Possiblc corrective actions and solutions follow each discussion of an issue. 

A number of reports, assessments, and correspondcncc mcmonnda bctwccn LANL, the DOE 
and the NMED wcrc used to prepare this section, Thc 1991 Egcr Team Asscssmenr (DOE 
1991), the 1991 U.VL SclfAsscssmcnt (WlUL 1991), thc 1993 ~Vcw Mcxico Environment 
Dclpanmcnr (",ED) lnirial Asscssnrent fNMED 1993), and the Hydrogcolo& Rcvierv for rhr 
f3,vironmcntal Resrorurion Progrunr ut UAZ (Stcplicns ct al. 1993) wcrc all used as guides. 
Tlicse documrnts arc reproduced in Appendix I, Comtmcnrs arid Rccomntcndariorls, which has 
been formnttcd to include rcfcrence numbers in thc right-hand margins, The numbers 
correspond to sections of the GNTMPP in which a particular issue is discussed. 

5 , l  Hydrogeologic characterization 

5,l. 1 Hydrogeologic Characterization Issues 

The primary issuc concerning hydrogcologic charnctc:iution of the Pajarito Plateau is that thc 
rtch:irgc mechanisms for the regional aquifer are not well understood, The geologic scrting is 
relatively complex,  id rrscarchcrs have considered sevcral potential rcchargc areas 10 bhe 
rc.$onaI aquifcr. These areas iricludc the Valles Caldera, thc wnyon bottoms, the mesa tops, 
thc Pajarit0 Fault Zonc, other faults and fractures on the plateau, :ind the Sangrr dc Cristo 
Mountains (Stephens et al, 1993; Purrymun et 31. 1994 Goff 1991) :is well 3s tlow along the 
Rio Grandc rift, Studies of rcchorge to the regional aquifer arc complicated bccausc of the 
numerous potential recharge sites and the lack of an cxtcnsivc monitorinpwell ncnvork. 
Preliminary studies provide some informaiion on probable rechargc areas. 
The potentiometric surface of the regional aquifer slopcs downward toward the Rio Grandr, 
leading some invcstigatots to conclude that underflow from the Vnllcs Caldera through the 
Tschicamo Formation is the primaly rcchargc mechanism for the rcgioml aquifer. Howcvcr, 
isotopic and geochcmical studies show that the rcgional aquifer waters near the Rio Grandr 
differ from the waters in the Viilles CAdera. Bsed  on thrsc studies, Stephens et al.  (1993) 
concluded that underflow through the Tschicoma Formation is not likely to bc the major source 
of recharge to thc regional aquifer. 
Regional aquifer waters have becn dated using a "C method. The dating suggests that wntcr in 
the aquifer is from 1,000 to 30,000 ycars old. But rrceni m c ~ ~ u r c n i e n ~ s  of tritium in regional 
aquifcr watcrs at four locations (TW-1, -4, -8, and LA-1) by cxtrenicly low-dctrction-limit 
analytical mcthods suggest recharge within the last 30 years. Although mechanisms for 
recharge are not understood, the presence of tritium in the intermediatc perched groundwater 
zone (7%'-lA, TW-2A, LADP-3, and Basalt Spring [Stoker 19941) indicates some dcgrrc of 
connectivity bctwcen the shallow ;illuvial and intermcdiate pcrrhcd zones. 

Recharge to the regional aquifer may be occurring through the canyon bortoms. A study in 
Mormndad Canyon determined that Laboratory-derived tritiated waters have infiltratcd at Icast 
60 m (200 fr) into the volcanic cuff (Stoker et ala 1991). Low-lcvrl tritium analysis of samples 
from a tcst well in Momndad Canyon to the regional aquifer clearly shows the presence of 

RecharrrMechanisms 
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recent rcchnrgc (Stoker 1994), Vadose zone studies show that the moisture content of the tu f f  
bcncath thc canyons is greater than that beneath thc mesa tops, and the dcpth to the rcgiowl 
aquifer is several hundred feet less than on the mesa tops ( U Y L  1995). Also, bemuse many of 
the canyons connin intermittent or cphcmcral strcms throughout the year, thcy arc morc likely 
to contribute some component of rcchargc to the regional aquifer. 

Stable isotopic studies (6'"0, 8:" indicate that the sourcc of the regional aquifer water is 
mctcoric water and hLs rcchargc cornponcnrs from both high and low clcvations (Cot?' 1991; 
Stcphcns et ala 19931, Thcsc d m  havc bcen used to postulatc that thc Ssngrc de Cristo 
mountains may bc thc sourcc for the wtcrs  in thc castern portion of the aquifcr, along the west 
sidc of the Rio Grmde. 
Sone of the studies described above arc conclusive, and additioml investigations will be 
required to identify thc recharge are;l(s). I t  is possible that recharge to llic regional aquifcr is 
from multiplr sourccs, and testing and evaluation should considcr a11 of thc potential rechargc 
m a s  that have been proposed. 

Another issue conccrning the regional aquifer is thc lack of hydrogeologic d s u .  Not etiough 
wells are completed to the rcgional aquifer to understand loul and regional hydrogcolagic 
propcrtics. The dcprh and continuity of thc regional aquifcr is not well understood. Also. 
information is not availsblc on thc vertical stratifiution of the aquifer matcrisls. Studies of the 
storage and transmissivity of tlic aquifer, as well u the physical characteristics of aquifcr 
materials, nerd to be performed. 
In sum, littlc data are available for characterizing rcchargc to and hydrogeology of the regional 
aquifer. Much of thc available data are limitcd due to the age o f  the wclls, the lack of 
information on well construction, and the lack of core samples for hydrologic property 
analyses. Stcphcns et al. (1993) suggest that thc availablc data indicate that there may hc 
multiple sources of recharge 10 thc rcgional aquifer. I t  is also possible that tlic rcchargc 
mechanisms operating today a r t  different than thosc that were in placc scvcnl thousand ycars 
ago when much of the regional aquifer w;ms were introduced, 

0 

5.1.2 Hydrogeological Charocterkxion Solutions 
Thc primary solution to hydrogcological characterization problems is to construct a morc 
cxtrnsivr monitoring weli ncwork, Construction of monitoring wells in potcntial recharge 
a r c u  will providc useful infonation in groundwatcr sampling and hydrologic testing and w i l l  
help to dctcrminc if thc sites arc, in fact, recharge arcas for the regional aquifer. 
Thc ESH Water Quality and Hydrology Group has proposcd construction of 23 wells to rlic 
rcgional aquifer, 14 wells to the intermediate pcrchcd groundwater zonc, and about 50 wells 
into the shallow alluvial pcrchcd groundwater zone, Of thc 23 ~vclls to thc rcgional aquifer, one 
is a proposed ER Project well at TA-54, Arca G, Information obtained from tlic drilling and 
sampling of these wells should provide increascd knowledge of recharge through h e  platcau. 
Tables 5-1, 5-2, and 5-3 give the gmcnl  locations. rationalc, and sampling ob-iectivcs for c:ch 
of thc proposed wells, Figures 5-1. 5-2, and 5-3 show the planned locations of the wells. The 
DOEeOB (Oversight Bureau. formerly the NMED-AIP) has  revicwcd tliesc proposed well 
locations and has providcd comments and recommtndations (see Memorandum to Mr. Joseph 
Vozclla from W. Stonc et al.. Ju ly  11, 1995 in Appendix I). Many of thcsc rccommcndntionh 
have been incorporated into Tables 5-1 and 5.2. Whcre LXYL is not in agrcement, rcasoning is 
givcn in Appendix I next to the recommcndation. 
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Table 5-2. Proposed Intermediate Well Location Rationale and Sampling Objectives 
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Table 5-2. Proposed Infermediate Well Location Rationale and Sampling Objectives 
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Table 5-3. Proposed Shallow Alluvial Wet1 Localion Rationale and Sampling Objectives 
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Groundwater Prnicction Mnnagcmcnt Profirm Plan 

Two types of rationale were used to choose the initial proposed well locations, One type of 
rationale includes conminant  monitoring and detection issues, Wells wcre proposed for 
location near treatmcnt fxilities. locations downgradient of known areas of contamination, and 
locations within groundwater flow paths so ihat chances of conuminant dctcction arc 
m3ximizcd on a fxility site-specific basis.Thc other typc of rationale includrs nccds for 
hydrogeologic information, Wells were proposed in locations were hydrogeologic information 
is needed. These wclls will providc stratigraphic information and wa:cr lcvcl monitoring 
capabilities. Whcrc possible, an effun was made to lowtc thc hydrogeologic information wclls 
in arcas wlicrc they would also provide contaminant monitoring on 3 laboratory sitc-wide basis. 
The procedure for siting proposed well 1oc:itiom will bc an  itcrativc one. The currcnt 
placement of proposed wclls is based on the best available information to date, Thcsc locations 
arc approximate and will change during the siting process, T h e  first step of thc process will bc 
the analysis of existing data and dcvelopment of 3 preliminary hydrogeologic conccptu;il model. 
From thc prcliminav model, the nccd for furtlicr daw and studics will be idcntificd. Prini;iry 
locations will then be rcfincd and wells will bc sitcd appropriately. 
The hydrogeologic conccptual model will be continuously updatcd with new information from 
drilling and complrted srudics, In this f;lsliion, tlir modcf will be used 3s a tool to further rcfinc 
remaining proposed well sites. The iten:ivc process is shown in Figure 5 4 .  

Drilling and sampling ob-jcctivcs for regional, intcnrdiate. and sh;rllow alluvial wclls will be 
dcsignrd to provide as much multipurpose hydrogcologic d a u  ;IS reasonably possible. Many 
proposed well lowrions wcrc chosen to fill known hydropolosic dam g;ips. Objectivcs for 
drilling and sampling diff'cr for cach well at cach proposed location, The amount of 
hydrogeologic information varies across the facility and rvcn over small disunccs. fn wmc 
arcas tClc shallow alluvial system niay bc intcnscly studied while the lowcr zones have rclatively 
little information available, This wriability of inform;ition mcam that thc objectives of racli 
well must be exarnincd on a case-by-case basis. Objectives for cacti of the wclls may include all 
or some of the following: 

Geohydrologic analysrs of core samples (c.g,, hydraulic conductivity, moisture 
content, moisture characteristic curve. sprci5c panicle density. air pcrnmbility, 
and unsatu ra t cJ cond uc t iv i ry ) , 

Isotopic analyses and geochemical properties of core and aquifer water sai;iplcs 
(c.g.. 'HIH, 'nO/'bOO, stable and ndioactivc chlorine isotopes. rritiurn, and tot31 
org:inic c:trbon/dissolved organic carbon. cation cxchnngc capacity. brominc, pl-I, 
and nitrogen). 
Ton1 hole air flow anemornetv. 
Borehole geophysics (e.g., cpithcrmal neutron. g:lrnma-garnma. naturrtl gamma, 
spcctral gamma, magnetic susceptibility. and elcctro-magnetic induction). 

Full suite of rrrdioiogic analyses for sclcctcd sarnplcs including groundwater. 
Full suitc of gcochtmical analyscs for selcctcd w;itcr samples (c.l;., Na, E=, Mg, 
Ca. SO,,, HCO?. C1. alkalinip, Fr, Mn. Al, S O 2 ,  trichlorocthene, trichlororthanc, 
and otlirr volatile and semi-volatile organics), 
Aquifer testing (e.$. , tcsting of discrctr water-bearing zones, pump tests, slug tests, 
CtC.). 
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Monitoring (sampling for gcochcmical. radiochemical, and isoropic constitucnts on 
3 quarterly basis for a sufficient ainouni of time to dctermine if variations in quality 
exist. or  monitoring to determine if fluctuations of the potentiometric surfaec cxistj, 

Intermediatc weIIs are proposcd for thc purpose of Sathering perched groundwatcr data. 
characterizing recharge and cont,minant transport patliways, and determining cxtcnt and 
character of intcrmcdiatc pcrchcd groundwater zones. Construction and complction of proposed 
wells wi11 be depcndcnt upon the main piirpose of the well, information obtaincd during 
drilling, and whether groundwatcr i s  cncountcrcd. 

Shallow ;11luviaI zone wells arc proposed for the purpose of identifying and chamctrrizins 
shallow alluvial zonc perched groundwater and for understanding connectivity bctwccn sli:iIlow 
alluvial and intcrmcdiatr zonc groundwatcr, Thcsc wclls arc also proposed to cvaluatc the 
hydraulic relationship between watcr-bearing zones under the mesas and c:inyons, For tlicse 
rcasons, drilling and complction of shallow alluvial zone wclls is dependcnt on the inforniatioti 
desired at cach location. If groundwatcr is cncountcrcd, thc wcll will bc complcrcd in 
accordance with Environmmnl Protectjon Agency (EPA) Guidclincs (EPA Technical 
Etiforcemcnt Guidancc Document FEGD]).  and applicable LANL Sundurd Operxing 
Procedures (SOPS). A Well Completion Mnrix prcsrnting criteria from currcnt and proposcd 
LAF'L ER SOPs, Scw Mexico Monitoring Well Construction and Abrtndonmcnt Wcll 
Standards. the WSWA permit and EPA Guidelines is givcn in Appendix J .  
Bcforc ;my of the proposed wclls arc drilled. ER Projcct and WM Program nrcds should bc 
cvalu:ited so as to minimizc duplication of effort. Onc rolc o f  thc Groundwater Protcctioii 
Management P r o p n i  is to coordinarc groundwatcr protcction activities at the Labor:rtory, 
including installation of new wclls, Final dccisions on placcmrnt of thc proposed wells will be 
made by 3 Tcchnical Rcvicw Committee (TRC) consisting of rcprcsenutivcs from Jaboratop1 
groups (c.g., the Watcr Qunliy and Hydrology Group, the ER Project, the WM Prognm, thc 
Utilities Program, and the Earth and Environmental Sciences division) and othcr groups (e+, 
the DOE-OB, the Pueblos and other stakeholders), The TRC is discussed in funhcr dctail in 
Section 7.0 Implcmenution Plan. 
In addition to these Laborator? cffons, the USCS has proposed a srudy of groundwater 
rcchargc and flow system (Appendix GI. Thc study will specifically target thc question of 
rechargc from the Sicrn dc 10s Vallcs to the west of thc Laboratory and includc several \wlls 
on either side of zhc Pajarito Fault Zone. TJic infl ucnce of the fault zone on sutfrccc-water tlow 
will bc monitorcd through the usc of stream gaging stations above and below the fault zone. 
Downward migration of water will bc monitored through well clusters. The estimated cost and 
duntion of these proposed USCS activitics is $2.24 million ovcr six years, 

Informarion gathcrcd from the insbllation of thcsc monitoring wclls w i l l  also help in the 
dcvrlopmcnt of ;L more comprchcnsive hydrogcologic model of thc Pajarito Platcau ;rnd the 
surrounding area. This modeling effort should includc both basic w:itcr movcmcnt and 
cantaminant transport in satumtcd and uns;mratcd zones. Thc model should bc upJ:lrcd as new 
information is generated. A11 new wells installed should become pan  of the groundw:ltcr 
monitoring network and be sampled as pan of the kborarory's annual environmrntnl 
survrill;incc activitics, Potcntiornrtric sur fxc  maps should be gcncnted from data collected and 
bc updated ;IS more information bccomes avsilablc, Also, a geologic map ;it the watcr table 
might bc helpful in understanding potential rcchargc pathways. 

Other activities are suggested for funhcr rvaiuation and characteriution of recharge to tlic 
rcgional aquifer. Sampling of perched uwcrs beneath thr u n y o n  bottoms and within tuff units 
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Figure 5-4. Flow chart of tho iterative well siting procass. 
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beneath thc mesas would bc useful for determining the potential for regional aquifer recharge 
from pcrched water. Additional "C b t i n g  of water in the potential recharge a r c s ,  t l ie rcgional 
aquifer, perched zones, and seeps and springs would provide additional information on 
potential recharge ratcs and mechanisms. An evaluation of flow and infiltration from perennial 
and ephemcral streams will hclp uscss wliethtr thc canyon bottoms are recharge areas. 

0 

Coordination of vadose zone studies conducted by different Laboratory groups and 
consolidation of the dam gcnentcd would grcatfy augment the ltvcl of undcrsunding of 
possible recharge though the vadose tone. The number of vadose zone studies are increasing 
but are being conducted over shon intervals. Also, most of thc study efforts do not cxtend 
below 45 to 60 m (150 to 200 It), leaving a data gap bctwcen there and the top of the regional 
aquifer. An cxrcndcd field prognm, one capable of spanning a timc frame as long as a dccadc. 
is necessary to understmd unsatuntcd flow conditions at Los Alamos. Coordination of' thcsc 
studies and consolidation of dau  is a planned activity of the GWPMP Program, 
Thr ER Project has rcleasrd the Drafr Site-Wide Studies Plan for Environmcnul Restoration 
(LANL 199Sc). The plan is expected to be finalized by early 1996, The purpose of the plan is 
to identify sitc-widc studies that will cnhancc the quality of tcchnical work and reduce thc 
overall costs of supporting present :ind future cnvironmenul restoration activities at the 
Inboratory. The studies arc dcsigncd to provide qualitative and quantitativc biowlcdgc of tlic 
environmcnml setting and proccsscs relevant to current and future distributions of 
contaminants. Thus the plan identifies many studies with I direct bcaring on hydrogeologic31 
characterization. 
Inputs for thc plan came from many sources including rcprcsenwivcs from ER Projcct Field 
Unit teams. ;I Laboratory team of specialists from the gcological, hydrological, and 
cnvironmenttll sciences, risk assessment st;ltistici;lns and analysts, and ER Projcct managers, 
The studies comprise nine general topics: four topics concern tlir environiiicntal set:ing: four 
emphasizing environmental proccsscs: and one t'ocuscs on uscs of data collcctcd during studies 
in thc above eight topics, The drrrft sitewide plan gives complctc details of the propoacd 
studies. Studies wliicli could aid in hydrogeological chmcteriution arc shown in Tsblc 5 4 .  
Currcntly underway is thc dcvdopmcnt of II Site-Wide Hydrogeologic Work Plan. This work 
plan, rcqucstcd by the NMED, will bc a source for relevant sire-wide hydrogeologic srudics 
once complcted. 
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5,2 Potonrial Contominotion 

5,2.1 Potan:ial Contamination Issues 
Recent anslyscs of low-lcvcl iritiurn in samples from various wclls dctinitcly show pms of thc 
rcgion:rl aquifer have recent recharge (Stoker !994), Although tfic exact recharge mrclianisrn(s) 
has not been proven. possible transport pathways suggesz that tlic contamination issue should 
address the possibility of (1) contaminank moving through the unsaturaLtcd (v:idosc) zonc. (2) 
conlaminanu infiltrating arws of high fault or fracture drnsity, and (3) conciminants intiltr:iting 
along wcll shafts or borcholes, 

Radioactive nnd hamdous waste has been generated and disposed at LANL since tlis 
Laboratory's inception in 1943 (Kelly 1975). Twcnry-three Mxcrials Disposal Areas Wcr(: 
identified by Rogers (1977) and all such sitcs arc considcrrd potential sources of groundwater 
contamination, An extcnsivc list of PRSs was identified early in tlic ER Project and is updated e 
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Table 5-4. Hydrogeologic Studies Included in tho Draft Site-Wide Studies Plan 
for Environmental Restorerion 

ER Program Study Mnjor Banaflt 

Evaluation 01 hydraulic proponies of geologic units 

Lowtion and nslure o! springs 

Location ond natura of parched aqulfen 

Surfoco gaology-Gaologic mapping of the Bnnculier 
tuff 

Surface goology-S;aologic mapping of the  post- 
Bandelicr tuff units 

Surface geology-Bnndalrer tuff atrati~rophy studles 

Subsurfncs geology-Logging, sampling. ond 
analyais of setacted deep borefioles 

SubSUrfucO p~OlOQ~-GOGCh~OnOlOg~ of pie- 
Bondsliar tuff units 

Goocnemlwl Setling-Naturol bockground 
ai~tr i l~utions of elements and sotute~ 

Hydrologic processa~Davslopment and VslicJatron 
01 an intcgmted subsurfcrca 

Hydrologic processus-Hydrologic COnnCHIVity 

Hydrologic processes-Frnaure flow and transport 
atudies 

Hyurologlc urocs~res-Vapor-uh~se flow and 
transport studlea 

Hydrolopic procasaas-Recharge ot the regional 
aaulfer 

Geochamical proccsier-Inloradion of 
contaminants with the envcronmc,tt 

Dntn nnnlysiE-~hr~dimensional gaohydrologic 
modal 

Datn nna\ysis-Dato uncaneinties 

Modal for prodialon of site-spdcitic pafarnotars 

OeOth and condition of uppermost groundwnlcr 

Infomation to construct sltc concaptunl gcohydrologlc 
modal 

Surlacs and 3-0 geology modal 

Surface and 3-0 geology modal 

Surloca and 3.D geology modal 

3-D ~eology model: vnlidalc site-wide stratigraphy ana 
bnckground voluus 

Enhance spslial raconstmaion of squllen 

Prediction of background valuns 

Define aub.surfnce PDthWnyS; provide tools 10 preUitt 
contarninant migration 

Input to 3.D gcohy~eblopic modal 

Define imponaneo of fracture now 8s pathwoy 

Deflne processus of VaporqIhosc transport and 
impononce as transpan pathway 

Determine probnble and oliminata unreasonable sources 
of recharge; input to 
3-D gcohydrologlc model 

Conceutu&l model of gaochemieal process rclsvant to 
~dnlamrnanl mipration; quantifiwtion of relevant 
geocnsmlcal procams 

VisuafrIation of 3-0 anta and models ol Contamination 
migration and rcmmlintion 

Rasoum to incorporato data nnd model uncertaintics in 
cDrnDlex Dithwnvs n n n l v i c ~  

on a regular basis (sec Appendix D), An additional possible sourcc of groundwater 
connmination is the historic and current pncticc of discharging treated cfflucnts in a n y o m  
near the northern boundary of the LabontcT. Wllilc all canyons have rcccivcd some industrial 
2nd s u i n r y  discharges, Los Alamos, Sandia, Monandad. and Pucblo Canyons arc particular 
arcas of conccrn bccausc they arc considcred to be the most likcly arcas of potential recharge to 
thc rcgionsl aquifcr. 

The undcrstanding of contaminant transport pathways is limited, Seven1 rcpom (Purtymun 
1984: Purrymun 1989; Purtyrnun and Stoker 1987; Dcv;lurs and P u p m u n  1985) dcscribc the e 
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regional aquifer as being isolated by a barrier of dry volcanic rock that inhibits infiltration or 
downward migration of moisture from thc surface or from perched water zones. Howcstr, 
monitoring of the regional aquifcr and intcrmcdiarc pcrchcd zone hu shown low levels of 
tritium in Test Wells 1, l A ,  2, ?A, 5 ,  and 8, observation well LA-IA, and former supply well 
LA-?, The transport pathways through the Bandelier Tuff have not yet been determined and 
could includc saturatcd flow mechanisms as well u vapor p!iase migration through unsacurated 
geologic materials. Vapor phase migration through unsaturated tuff is supported by the finding 
of tritium down to 60 rn (200 f t )  below onc mesa top :it TA-33, 

One of thc possible transport pathways is along the well bore of inadequately constructed or 
inappropriately designed wells, As nientioncd bcforc, many of the wells at the Laboratory were 
constructed as early as the 194Os, Thrse wclls may be in poor condition due to age or just 
because of :in inappropriatc construction for the type of monitoring which nceds to bc 
conducted at the hboratory.  Tritium has been detected in samples taken from observation well 
LA-IA and Test Wells TW-1, - l A ,  -2, -?A, -4, and -8. In all of these cases, i t  is possible that 
tritiated waters from thr surface have seeped along the well bore due to an inadequate scal. 
This may be bccausc therc ~ ' 3 s  insufficient grouting crnplaced during the cable tool drilling, 
Thrse wrlls may need to be plugged and abandoned in accordance with tlie New Mexico 
Environment Deparunrnt (NMED) and New Mexico Sute  Engineer Office rcquircmcnts to 
insure that contaminant transport pathways to intermediate depth perched groundwater and flit 
regional aquifer are properly closed off, These plugging and abandonment procedures nerd to 
be apulicd to all wells that cannot be refurbished, as well as borings and coreholes that might 
prcscnt a pathway for conumination, 

I' Wfll u w a  
The location and distribution of monitoring wells are in;idequntc for assessing contaminant 
transport. Potential sources of contamination are often located in troublesome arcas - zoncs of 
high fault or fracture density, ncar cliffs, and in canyon bottoms - in which few or no 
monitoring wctls are located. For cxmpie. thcrc are no monitoring wells completed in die 
zones of shallow alluvial perched groundwater near L!C Los Alamos County Lrndtill. 
p 
The characterization of contaminant transport into intermediate and shailow alluvial perched 
zonrs is also not cornplcte. Thc understanding of conmminant transport pathways is essential 
for undersunding canyon-specific perched water zones. For cxarnplc, the Ccrro Toledo alluvial 
deposit within the Bandclier Tuff ("cpiclastic unit") outcrops ncar thc confluencc of Acid and 
Pueblo Canyons, and may serve ;IS 3 pathway for discharges from the Larry WnIhup Aquatic 
Center and a decommissioned ndioacrivr waste treatment f x i l i t y ,  The chmcrcriution of 
contaminant transport into perched zones in Los Alamos Canyon. which may ultimately 
outcrop ns seeps and springs ncar the Rio Gnndc, is also not complrtr, 

5.2,2 Potential Contamination Solutions 
The primary solution to undersunding h e  cxtent o f  thc effects of Laboratory activities on [he 
regional :iquifcr is to construct more monitoring wclls (Figures 5-1, 5-2, and S-3 arc maps of 
the proposed well locations). Oncc constmctcd, thc new monitoring wells should provide dam 
for rescarchers to gain ;I bcttcr undcrswding of' how contruninanu are transponcd from 
discharge sites. Thr d a u  will bc used to model contaminant transport using hypothetical leaks 
or spills. 

0 
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Analyses of subsurface data have shown that numerous faults cut across the Pajwito Plateau 
(Dramfield and Gardncr 198S), The major fault  zoncs within the Laboratory are shown in 
Figure 5.5. Although these fault zones have bccn identified, they have not been fully 
characterized ;IS to their role in contaminant transport (ix,. :hey could act as either contaminant 

barricrs or conbrninm p t h w a y ) .  A site-wide srudy is needed !o identi@ additional faults and 
fractures that may mist and to chanctcritc chcir role in contaminant transport. This 
information is needed to support a conminant  transport model. 
h prcviously mcntioned, the USGS has proposed a study of groundwater recharge that 
includes characterization of the Pajarito Fault Zone. In addition to this t l~c  USGS has also 
proposed a snrdy to collcct, compile, and cvaluatc hydrologic data in and around the Los 
Alamos arcn, This data will be uscd for currcnt and future studies. including groundwatcr flow 
and conraminant transpon modcling. Estimatcd cost is about S1.7 M over five years, 

A spccinl srudy of seeps and springs is being proposed for fiscal year 1995. This sprckil study 
should help to characterize how contaniinants trawl downstrem through the alluviun~ in srlrct 
canyon! to discharge points near thc Rio Grande. This study should greatly assist in 
undersanding contaninant trmspon along the shallow alluvial perched zones. and it should bc 
among the highest priorities of the GWPMP, 
More special studics of the vadose zone arc nccdcc! to charactcrizc the contaminant pathways 
through unsaturated arcas. Thesc studies would provide a much better undersunding of haw 
tritium percalatcd to 60 m (200 ft.) bcncrrth thc Momndsd Canyon bonom and tbc m c s ~  at TA- 
33, These studies will also help to dctcrrninc if tritium (and other contaminants) moves in the 
liquid or vapor phase. Additional sampling and analyses fo: tritium in the vadose zonc, 
potcntial recharge areas, and the regional aquifer waters arc necessaF' to determine the 
significance of tritium in thc regional aquifer, 
Core samples cotkcted during vadose zone studies should be analyzed for both naturally- 
occurring and anthropogenic isotopic tracers. This will provide an indication of infiltration 
r;ites and depths in thc vadose zone, and help IO cvalu;rtc hydrologic properties and whcther 
vapor-phase transport of contaminants to the rcgioniil aquifer is occurring. 

Additional sampling of groundwatrrs for low-lcvcl tritium malyscs arc being planned. 
Continuing discussions with the Pueblos of Snn Ildefonso, Santa Clara, Cochiti. and Jcmcz, anr 
with the Pueblo Office of Environmcntal Protection arc expected to k i d  to ;I major sampling 
cffort. This sampling will include groundwater sourccs on and adjaccnt to the pueblos that have 
not previously been analyzcd for low=lcvcl tritium, Most ot'the groundwater sources in the 
vicinity of Los Alamos will be resamplcd to add confidencc to the vnlidity of the 
mcmrements, 

Uranium and plutonium groundwater samples collected in 1994 arc bring analyzcd by an 
extremely sensitive mass spectrometry technique IO identify spccific isotopes of uranium and 
plutonium, The ratios of uranium isotopes or incrcly the prcscncc of somc isotopes is an 
indication of the source (c,g,, mlropogenic or natural). Thr analyses can also indicate thr 
origin, such a armosplicric fallout or industrhl cf!lucnt, 
This information can also be uscd to resolve connectivity questions, Preliminuy rcsults indicatc 
no drtectablc plutonium in any of the samples from the rcgional aquifcr as mc:isured by low- 
level mass spectrometry, Measurements of s;lmples from thc sh~llow alluvial perched 
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GMFZ Guaje Mountaln fault zone 
P!2 Paiorito fault tone 
RCFZ: RondiJa Canyon fault zono 
WCFZ Wator Canyon fault zom 

Figure 5-5. Major fault zones In tho tos Ahmas area 
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groundwater in Purblo, Los Alamos. and Mortandad Canyons conthn previous measurements 
by other methods and dernons:r3te the uscfulncss of the isotopic ratios to clcarly distinguish 
diffrrcnt sourccs, Extensivc additional work using this ;tnalytic method is planned. 

The hboratory is currcntly in the process of developing standard procedures for wcll plugging 
and abandanment, A prognm specifically designed io address plugging of contaminanr 
trsnspon pathways (corrholrs and borings) and abandonment of inadcquak wells nccds to bc 
developed, This program would be responsible for impltmentinS thc plugging and 
abandonment SOPS, lnitial funding has been requested for nine wells to be plugged and 
replaced over the ncxt five years, Additional funding will be requcstrd as plugging and 
sbandonmrnt nccds wise, 
Plugging and abandonment xtivities should be prioritized, Plugging of a well should not br 
done until funding is available to replace that well. Firs: priority should be given to those wells 
in which thc prescncc of tritium or othcr contaminants could be due to 3 leaking seal or 
inadcquatc well construction. This could include the test wells discussed above ("-1, -1A. -2. 
-2A, 4, 4, 7%'-2B which is an open hole to the intermediate zone, and DT-5A in which lend 
was found at higher levels than carlicr background concentrations, Next priority should bc 
given to wells, coreholrs, and borings that are most likely to provide 3 contamination pathistay 
to groundwater because of' their location in arcas that rrccivc or liavc rccrivcd liquid or solid 
WWC. Final priority should be givcn to othcr wells that werc constructed using cable loo1 
drilling methods but arc not located in areas that directly receive w;istc. This includes Tb '4 ,  
DT-9, and -10, Tiblc 5-5 is 3 prioritized list of wells considcrcd for plugging and 
abandonment, along with justification, A technical discussion of the plugging and abmlonmcnt 
procedures will br includcd upon complction of the Laboratory's plugging and abandonment 
SOP. 

Toble 5-5, Wells Considered for Plugging and Abandonment 

Prlorlty' Woll ID Justlflcation 

lw.28 

m-2A 

W * I A  

m.2 

tw. 1 

m4 

lW.8 

O f 4 A  

Nv- 3 

InaQUqUCIta wvll conslrucflon, well open to 
intermediate zone 
Prosonca of tritlum in well, inadequalc wall 
construction suspectad 

Prcscnea of trillurn in wcll, inadcquata well 
construction suspected 
Prasence of tritium in well, inadequate well 
construction suspected 

Prasance of trtlium in well, inodapuate well 
construclion suspsclcd 
Presence of tritium in wall, inodeauale well 
construction suspcclcd 
Presence of tritium in wcll, inadcquatc well 
construction suspaetcd 
Prascnca of high Pb lavals, inadequate well 
eonslructian suspoclcd 
lnadvclUalC well conslructlon suspected 

Priority subjoct to change upon collection of fuflher information. 
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5.3 Groundwator Monlroring Network 

5.3.1 Groundwater Monitoring Network Issues 

The main issue concerning the groundwater moniroring nctwork is that thc number and 
construction of wells uscd to charactcrizc the hydrogeology in thc Los Almos region is 
insufficient. A total of 22 wells constitutes the DOE-owned ncrwork for monitoring the regional 
aquifer - 14 supply wells and 8 test wells, As shown earlier in the text (Figure 4-1). none of 
thrsc wells arc located at the m t e m  or western ends of the facility$ This absence means that 
comprehcnsivc d a a  for water-lcvcl measurements. contaminant migration, and other 
par,mctcrs cannot be collected. 
M l n w  :rl  v .  

Thesc issucs also apply to the shallow alluvial and intermcdixe wcllc, 90; enough wells :ire 

drilled into the shallow alluvial pcrchcd zoncs (Figure S2)  to characturize how surface-tfow 
contaminants infiltmic thc shallow alluvial perched zones in sonic historic;illy conumin;itcd 
canyons, Marc wclls are also needed at intermediate depths, whrrc groundwatcr may occur, to 
characterize the conncctiviry bctween shallow alluvial perched groundwatcr zones. and the 
inrcncdintc groundwatcr zones, This lack of wclls limits the undcrstanding of how sccps and 
springs arc recharged don& the canyon bortams, 
Fnvirrr- Survc . .  iJ.L.tnr. .- t n  

Another issuc of concern is the effectiveness of environmental sunicillancc monitoring efforts 
at the Laboratory. Tlicrc arc not enough wells penetrating the regional aquifer that are 
specifically for monitoring purposes. and thosc that do exist arc not appropriately distributed 
within the Laboratory boundary. Over half of the wclls uscd for cnvironmcncd survcillancc 
monitoring nt the Laboratory arc ;itso supply wells for Los Alamos Cointy, Thc use of  supply 
welIs for rnoniioring ~rposcs  is P concern bccausc supply wclls arc screcned over ;I much 
larger dcpth interval than monitoring wells and the pumps arc high wpncity pumps, Also, the 
continued pumping of thcsc wells induces a large component of dilution of any potential 
contaminants which might be introduced at the uppermost levels, As a result, water saniples 
from supply wells do not provide the samr quality of d a b  as do samples from monitoring wells 
which produce from discrete intervals of the water bearing zone, 
Routine environmental survcillancc monitoring is conducted at LASL, The details and structure 
of the Environment;tl Surveillance Progran arc outlined in the Or@ Divirontnrnrct Moriiroring 
Plurr (1995) and the results of monitoring efforts are reported in thc annual cnvironmcntal 
surveillance reports (c.g., Environmental Surveillancc at Los Alamos during 1992). In some 
special cases, ;I well or spring may bc sampled scvcral times in one year for sclectcd 
constituents. The Libontory intends to rcview records to best understand whcrc tlic monitoring 
frequency should be increased to more than annually. It is expected that the frequency of 
monitoring for new wells and somr existing wells that are in probable connminntion :ireas, or 
whcrc contamination h:is alrcady been found (c.6.. tritium), or that exist 3s a transect or ;I well 
ncst. may be quarterly for ;i limited time to cxarninc the viiriability of'ccruin panmctcrs. 
>Vrll 
The condition of many of the wclls is another problem with the existing groundwater 
monitoring network. Many were constructcd rnorc than 40 years ago :ind do not meet current 
standards rcquired by rcgulatory agencies. For cxmple, the casing on older wells is 
inappropriate for thc sampling of organics and trace rnctnls; these older wells wcrc not logged 

, I  

I .  
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and cored according to contcmporav standards. Many of the older wells are also not scaled 
properly to prevent contaminant infiltration along the casing. 

In addition to these well problems, there arc somc problems usociated with the labeling and 
sampling of springs. First, not all of the springs in and around Los Alamos have bccn 
identified, named, and survcycd for location infomation so that thcy may be included as part 
of the spring invcntoF. Secondly. in the past, designations of springs LS groundwstcr rather 
than surface water has not bccn consistent. Firully, spring sampling station! have not bccn 
adcqu3tcly markcd in the field with a permanent monumcnt to avoid nia.jor deviation in :hc 
sampling points ovcr time. 

In 1991, reviewers identified LAKL's Groundwater Monitoring Plan as inadcquate according 
to the critcria in DOE Ordcr 5400.1 (scc Appendix I-Comments and Krcommendirtions). 
Although the p h n  addrcsscd frequencies, locations, and radioactive and hazardous constituents 
10 bc sxnplcd, i t  necdcd to more fully address field SOPS and other proccdurcs, The 
hborzo ry  was also required to complctc s full inventory and map of  active, abandoned, or 
samplcd wcIls on the Pajarito Plateau. 

SI11.incs 

5,3.2 Groundwater  Monitoring Network Solutions 
A complete inventory of' 311 wclls, active, abandonrd, or pluggcd, uias completed in 1995 
(LANL 1995). As mentioned above, the Laboratory is expanding the groundwater monitoring 
ncnvork to include more wclls in the viciniry of contamination areas (F ip rcs  5-1. 5-2, :ind 5- 
3). Two intcrrnrdiatc-depth coreholes. and one monitoring well to the rcgional aquifer, arc 
being drillcd near TA-54, Materials Disposal Arca G. In addition. thc following projscu havc 
been proposed and funded: two to six intermediatc-dcptli core holcs near TA-21, two 
intcrmrdiate-depth core holes ncar TA-2 and TA-41 , and two intcrrncdiatc-deprh coreholcs near 
TA49. This program will help rescsrchcrs to undcrstand contaminant flow in the vicinity of 
these sites, Monitoring wells have bccn proposed for other historically contaminated arcas ns 
well. 
All new monitoring wells will bc includcd 3s pan of the annual environmental surveillance 
activities 31 the Laboratory. The sampling frequencies far new wclls should bc dctcrnmincd 
individually based on thc prescncc of c rmin  radiochemical comtitucnts, It '  thcsc constituents 
are present, the well may be samplcd quartcrly for thcsc constintcnts, I f ,  aftcr sufficient time 
(c.g.. threc years). no significant variations in groundwater qu:iliry arc noted. thc umpling 
frcqucncy for thcsc constituents may be adjusted to ;in annual or other appropriate basis. 
Exceptions may include wclls that arc pl;iccd in known conurnimtion areas or 9rc part of a 
transcct or well nest, In tiis case, quarterly sampling for ceruin constirucnrs may be 
appropriatc. 

Sampling frcqucncics of' existing uiclls may need 10 be alttrrd on an individual basis. Wclls that 
arc located in probable contamination areas (c,g,, locations whrrc sourccs o f  conurnination arc 
nearby) may have their sampling frequencies increased to quarterly. Nrxt priority for quarterly 
sampling are thosc wells which, from a review of cxisting data, show a variation in water 
quality. Prioriry will also be given to upclls where contamination tias already bccn dctcctcd or 
that are parr of 3 transect or well nest, Many of the existing wells I w c  shown no variation in 
groundwater quality during several p a r s  of sampling, therefore inctcued sampling ot' all wells 
within and around the Los Alamos 3 x 1  may not be appropriate at this timc, 
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The expanded nerwork will include more wells at the Cast and west ends of the facilip (Figurcs 
5-1, 5-2, and 5-3). The GWPMPP includes provisions for replacing or refurbishing old wclls in 
the supply and monitoring-well network and outlines 3 drilling plan that will bc implemented 
over a S-year period, When complete, the expanded network will greatly assist hydrologists in 
undersmnding the mechanisms of recharge to the regional aquifer, Sampling and monitoring of 
new wells will become pan of the annual environmental survdlancc activitics. 

Two of thc USGS proposals previously mentioned includc the installation of monitoring ~vclls 
around the Los A!amos area, 
Thc hboratory will consider thc following factors in the construction of new wells: 

Pluccmcnr, Monitoring wells should be placcd in areas that arc historically 
conuminatcd or that require greater hydrogcologic control, hboratory 
cnvironmrntal groups should concur on wcll placcmcnt, drilling methods, and 
construction techniques to reduce costs and duplication of cffon, 
Dedicaled &quipmcit~ Monitoring wells should 5c outtitted with dcdicatcd 
equipment. This equipment should include transducers, pumps, access tubes, 
and other devices [ha: might become damaged if maintainrd LS portable units, 
This would also cliniinatt the concern of cross-contamination. 
Casing. Monitoring wclls should bc constructcd with cxing materials that 
extend the lifctime of the wcll. Different cuing matcrials (c,g., steel and 
plastic) should be examined in selecting the most appropriate material for a 
particular well. 

Screcncd /nrcrvu/s. Monitoring wclls should be constructed to monitor discretc 
hydrologic intervals, This techr,iqur should eliminate the problem of itsing 
supply wclls for monitoring purposes: these are scrccned over too largc an 
interval to collcct appropriate d m .  The EPA rccommcnds a screen intcrval lcss 
than 15 fcct 10 comply with RCRA. 

A Well Completion Matrix presenting criteria from current and proposed LASL ER SOPS, 
New Mexico Monitoring Well Construction and Abandonment Well Standards, the IiSWA 
permit and National EPA Guidelines is given in Appendix J ,  
Springs in and around the Los Alamos area should be idcntificd, namcd and survcycd for 
location infomxition. This information should bc included in a database dong with sampling 
information. AI1 sprinzs should be designated as groundwater sampling stations. ,411 spring 
sampling stations should be sdequatcly marked in the field with a.. pcrmancnt a monument as 
possible to avoid major dcviation in a m p l i n g  points through time, 

The Groundwater Monitoring Plan (GMP) as i t  cxists in the draft Environmenul Monitoring 
Plan (LANL 199s) has been approved by thc DOE, As rcquircd by DOE Order 5400.1. the 
GMP is updated on an annu l  basis and thc updatcd version is included as Appendix F of thc 
GWPMPP. Principal procedures and methodologies uscd to carry out the groundwrrtcr 
monitoring program are dcscribcd and information about stations. analytes, sampling 
frequencies and :inalytical proccdurcs is included. Currently, the hboratory is dcvcloping a set 
of standard proccdurcs for constructing, mainclining, and abandoning wells. In addition, thc 
ESH Watcr Quality and Mydrology Group is developing a set of surhcc witcr and groundwater 
sampling procedures, 
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5.4 WOtQf supply 

5,4,1 Water Supply Issuer; 

The main issue concerning watcr supply in Los Alamos is that thc regional cffccts of supply- 
well pumping arc uncrruin. Lboraiory hydrologists arc uncemin whcther thc regional aquifer 
is being dcplcrcd fastcr than it is being naturally recharged, An apparent 0.6 m (2 ft) p t r  year 
waicr-lcvel dcclinc h u  been observed in somc wclls, Other supply wells, howtvcr, show no 
decline in water levels (Punymun et al. 19941, 
Another issue conccrning water supply is the dcclinc in productivity of supply wells over time. 
Many of thr supply wclls at the Laboratory have been used ;IS a watcr source for over 40 years, 
After years of pumping, thc production of thc well and quality of thc water supply begins to 
decline duc to build-up of sediment in thc bottom of the well. Production from wells G-l and 
G-IA has decreased noticably over the last 3 years and well G-3 was nkcn off-linc in 1993 
because of excess sediment production. 
W:irrt I cvd Izat;l 
The problems associated with thc monitoring-well network have alrcady been described 
(Section 5,3.1). Watcr level mcasurcments tnkcn from pumping wells arc qucstionablc, and i i  is 
not possiblc to measure hydraulic gradients and direction of flow undcr pumping conditions, 
Data from test wells is sparse. Most of the regional aquifer wells arc located in thc northeast 
portion of the facility or offsite to thc north and  cas^ Three tcst wells, DT-SA, -9, 2nd -10, are 
located on mesas ncar the southwestcrn boundary of thc Laboratory, This well manpcment 
docs not provjdc adequate data for mapping the potentiomctric surfrrcc and dctcrmining 
groundwater flow near rhc west and southeast portions of the Laboratory. This information is 
important for understanding how much water will be availablc for futurc hboratory and 
townsite activities. 

Another issue involves conmination observed in some supply wells, Noncoliform bacicria 
have been found ir, somc of the Laboratory's production wells, and high Icvels of naturally 
occurring arsenic wcrc found in ;I supply well (LA-6) in Los Alanios Canyon. The sourcr of 
the bacteria and reasons for flucruation in counts are unknown, Well LA-6 has since been 
pluggcd, and the LA Wcll Field h a  brcn replaced, 

5 , 4 2  Water Supply Solutions 
Currently, three new supply wclls arc proposcd for the Guajc and Qtowi Well Ficlds. Two of 
thc wells arc proposed to replacc or supplcmcnt existing wells in the Guaje Well Field and OIIC 
well is proposed for the Otowi Well Field, I f  the first wcll drilled in the G w j c  Wcll Ficld does 
not meet production cxpecutions, then the remaining two wells will be drillcd in tht Orowi 
Wcll Field instead, 

Ir. conjunction with the drilling activity, an attempt will be made to bring well 0-1 on line, As 
previously mcntioncd, this well was drilled too crooked to allow the insullation of I stxtdsrd 
high-volume production pump, A smsllcr submersible pump may tit and provide some 
production from the well. 
When rhc new production wells are on linc, decisions will bc made as to thc future status ot' the 
existing Guajc wclls; i.c., maintain them as monitoring wells, or plug and ;ib:indon them. 

* .  l?wlQuL- n 
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Recently the hbomtory has supplied a11 regional aquifer test wclls with continuouslv-recording 
prcssurc transduccrs to monitor changes in watcr level. This d a u  will allow ;I better 
understanding of pumping effects on the aquifer aiid on the long-term water supply. Still rnorc 
pumping and obscrvation wclls to the regional aquifer nccd to bc constructcd to ensure ;L viable 
water supply for the Liboratory and townsite, The obscrvation wells should bc distributed 
insidc and outside laboratory boundaries in order to g3in better potentiometric control and 
constructed with dcdicstcd transduccrs or access pons for water-level mcsLsuremcnts. 
As prcviously discussed, thc E S M  Water Quality and Hydrology Group has proposcd insbllins 
23 monitoring wclls to the regional aquifer over thc next five years, sonic of which arc 
specifically intcndcd to incrcasc knowlcdge of the water supply, as well as monitor water 
quality (Figures 5-1, 5-2, and 5-3). The EK Project has also proposcd the insullation of wclls 
strictly for monitoring purposcs (Table 5 ~ 1 ) ~  
A special study relating to long-rangc water supply for the Los Alanios area was completed in 
1986 by the U.S. Corps of Engineers for the DOE. In this report, wxcrs from the S;tn Juan  and 
Chama rivcrs were considered as a shomcrm supplement to the watcr supply. Other special 
studies are nccdcd to answer questions pertaining to natunlly occurring biological and mineral 
contaminants in thc regional aquifer wclls. 

5.5 Information Management 

5.5.1 Information Management Issues 

The main issuc concerning information management is that thc hboratory docs not Iiavc a 
rccognizcd, central daubase for storing hydrologic, gcologic, water quality, and othcr relatcd 
data, Each group uses iu own uniquc manual or clectronic mcthod for storing bu ic  
groundwater dam, Some groundwucr information is obrainablc by contacting 3 specific 
supplirr or the Facility for Information Managcment, Analysis, & Display (FIMAD), Howcvcr, 
greatcr central iurion and coordination of this infomarion m n q y m c n t  process is nccdcd so 
that cxtrml and intcrnal customers can ~ C C C S S  the rclrvant groundwater data. 

lLua lmu  
Thc process of centralizing information is complicatcd by othcr fxtors,  Groundwater data 
conventions, such as units, labels, or qualifying remarks, arc oftcn unique to a particular 
LASL group, rcsulting in a lack of consistent data tcporting. In addition, the use of diffcrrnt 
hardwarc and software applications throughout the Laboratory makrs sharing, access, and 
integntion of data difficult, 

Quality assurance of data is anothcr issuc concerning ;I central database. Diffcrcnt LAKL 
groups use different methods for evaluating dam qu31hy. but ccntralization of d m  would 
require an approved and specdy method of d m  quality usurancc. In addition, much of tlic 
historic dam from LaboratoT acrivitics is c o n t h c d  in various pubticarions and reports. many 
of which are out of print or unobt;iinablc, Thrsc data nred to bc ccntralizrd so that intcrcsrcd 
parties, internal and cxtcrnal, can havc ~ C C C S S .  

Stakcholdcrs and othcr groups outsidc of the hboratory ofrrn do not 1iavc timely access to 
LANL databasc information, The turnaround time for many of thc Laboratory cnvironmental or 
groundwarer repons is up LO two ycsrs after the information was origindly collected, Also, 

0 
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Lnboratory groups do not have timely ~ C C C S S  to hydrogeologic data collected in the Los ~ l a m o s  
area by the NMED or USGS, 

5 . 5 2  Informerion Management Solutions 
The ER Project is in the initial stages of implcmenting a compurrr nerwork database sysrrm. 
This databasc could serve as a ctntrnl repository and archive for all groundwater-rrlatcd d ;m 
and provide appropriare access for interndl and external customers, Presently, somr wier 
quality and hydrogeologic data is stored in the ORACLE and ARC/INFO daubasses through 
FlMAD. The computer database will be shared with the USGS and LEC NMED, who will 
supply hydrologic data, wcll infonnation. and other dau  to the danbasc, 
The following arc suggested features of the database: 

Dual psrem. In the dual datab:ur system (shown in Figure 5-6) the rough dam is first 
supplied to 3 drart database, After being rrvicwcd, the d m  is then transferred to a quality- 
assured databasc acccssiblc by customers. 
Iirforman’on managcmenr srundurdr, Standard nomenclarurr and units of mcasurc cliould 
facilitate the transfrr of jnforrnation. Smdard file formars (e,g,, ASCII filcs) should br 
used for data that must bc trmqfcrrcd clrctronicaIly, 
@ua/iry uwrancc process. The qualiy assurance proccss for groundwater d m  should be 
esttlblishcd and criteria developed. The quality assur:incc process nccds to bc timely, 
stepwise, and cumulative, The dam should be qualificd with remarks of validity by thr 
source and users of the d m .  and then pass through a timely, formal process of approval 
before input to chr qua!ity.assured database, Critcria need to be dcvcloped for the quality 
and acccpuncc of the dau ,  

Dorubasc canrerlr and access, The database should incorporarc data from all groundwaier 
programs at LANL, including spatial data (mapping), rclcvant hydrogeologic data, wcll- 
completion inform;ition. results of chemical analyscs, radiological dat3, and modcling data 
and rcsutts, The database should be acccssiblc to Labontory employees, universitics, 
regulators. and stakeholders. Use of thc d m b u c  should facilihte communication and co- 
ordination of efforts between groups and individuals that are studying groundwater issues. 

The FIMAD group is currently entering historical environmental surveillance, w m r  
quality, and other dno  from old or out-of-print LANL reports into thc d a u b u c  where i c  
can be accessed by interested groups or individuals. 

5-32 



Groundwater Proicctlon Mnnagcmcnl P m g m  PIM 

Supplier and Customer r- 
INTERNAL 

WM Program 
ES&H Hydrology 
Utilities Program 

ER Program 
EES 

Customer 

EXTERN A L 

DOE-OB 

+ 

Qua lity-assu red 
Data base Draft Database 

readhrlle 
data 

Assurance 
Process reed only 

‘-4 Supplier and Customer S S ~ G A ~  1 Customer 

JMUUV 3 I ,  1996 I Rev, 0,O 

EXTERNAL 

DOE-OB 
EPA 

DOEILAAO 
DOUAL 
Pueblos 

Citizen groups 
USGS 
Others 

Customer 
I 

Figure 5-6. Structure of Dual Dotabase System 
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5.6 Quality Assurance Plan 

5.6,l Quality Assurancc Plan Issues 

A Quality Assurance Plan (QAP) nceds to be developed for the CWPMP. A QAP is necded to 
provide a procedural framcwork for thc progrvn and to document p r o m  mawgcmcnt 
activities. No method c x i m  for planning management and group activities, monitoring progress 
of the program or projects, or defining rolcs and respunsibilities of contributing Lriboratop 
groups, 

In addition to documenting mamgcment activities. the QAP nceds fo provide field SOPS. These 
procedures would describe methods for sampling, constructing wells, purging wells. 
maintaining and abandoning wells, and interpreting sampling dam, Currently, each LaboratoT 
grnup operates under its own unique set of procedures for fjeld operations. 

The CWPMP also lacks a Quality Assurance Officer to implement the QAP, Such z designated 
officer would be necessary to achieve quality technical performance and reliable dz# 
collcction, In addition, the Quality Assumncc Officer would ensure that a11 activities rcceivc 
proper documentation for traceability and standard defensibility of dau.  

5,6.2 Quality Assurance Plan Solutions 
A QAP will be implemented for the GWPMP. The QAP will be designed to comply with the 
requircmcnts for structure and content of DOE Order S700,6C, Quality Assurance, (DOE 
1992). The QAP will integrate all mmagcment, technical, and quality zipccts of the program to 
include planning, implcmcntation, and wessment, and will document thc sampling, 
monitoring. analysis, and reporting processes to ensure quality h t s ,  

The document will includc four elements: 
Program managcmcnt. This clcment states the prognm objective and goals, rolcs 
and responsibilities of participants, and prognm planning documentation 
requi rcmcntS. 
Mtauremcnr/dara acquisirion. This clement ensures that appropriate mctbods for 
sampling, analysis. Cat3 handling. and quality control a r t  used and docunicnted. 
Asscssmcnr, This clemcnt cllsurcs thc QAP is implcmcntcd 2s prescribed, 

Dora validation and usubi/in,. This element c m r c s  L 'u t  d m  elcmcnt~ conform to 
specified criteria, 

The QAP will ensurc thc collection and andlysis of dam that are valid, complete. mceablc, and 
defensible. Thc following quality assurance documents arc additional references for guidance 
and content in the preparation of the GWPMP QAP: 

923-COO6, QtVP/LAlr;L, "QAPP for Technicd Support Services to LANL 
Environmental Rcstontion Program, " 
LA-UR-91-1844, "QAPP and QAPjP for the Environmcnul Rcstoratic.9 Program." 

Standard operating procedures will bc cstablishcd for calibration and control of test :\xi 
measurement equipment: handling. storapc, shipping and preservation; inspection, tesc and 
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operating stmJs; and documemtion. Thc SOPs for sampling and well drilling, maintcnancc, 
and abandonment are to be adapted from the ER SOPS, Table 5-6 is a partial listing of the 
applicablc field SOPS. 

Table 5-6, Environmental Restoration (ERJ Field Procedures 

Procedure Numbors Proced u ro 

Genonl lnstructlonr 

LAN L-ER-SOP-0 1.02, RO 
LANL-ER-SOP-01.03.Rl 
IANL-ER=SOP-OI.W,R2 
LAN L-E R-SOP-0 7,05 ,fU 

Drllllng, Excnvatlng, sampling and 
Logginu 
lANL.ER-SOP-OP,Ol ,R2 

Woll lnstallatlonlOcvolopmont And Wator 
Sampling Tochnlquos 
LANL-ER-SOP-05,Ol ,R2 
LANL-ER-SOP-O5,02,RZ 

Sampllng Tochniquos 

LANL-ER*SOP*O6.01 ,RO 

Subaufloca Hydtog~OlOgkPl Sku 

IANL-ER-SOP-07.01 ,RO 
UNL~ER-SOP*O7.02,RO 
IAN L-E R-SO P*07.03, RO 
LANL-ER-SOP-07.04,RO 

Chonctsrlzatlon 

Geotochnlcal Analyslb 
IANL-ER-SOP-Ol1,Ol ,RO 

IANL=ER=SOP*O’I1.02,RO 
LANL*ER*SOP-O11.03,RO 
LANL-ER-SOP-01 l,OP,RO 
LANL-ER-SOP-01 ’I ,05,RO 
IANL=ER=SOP-O11.06,RO 

Curatorla1 Manogornant Activities 
LANL-ER-SOP-12.01 .RO 

tAN L-ER-S 0 P- 1 2.02, R 0 

Sample Conlainors and Preservation 
Handllng, PoCkOQlnQ, and Shipping of Samples 
Sample Control and Field Documentation 
Field Quality Conlrol Somplos 

Drilling Methods and Drill Slle Managomenl 

Monitor Wall Construction 
Wall Oevelopmcnt 

Purging of Walls tor Reprascnlativa Sampling of 
Groundwntor 
Ficld Analyllwl Moosurcmtnts of Groundwater 
Samples 
Sampling for Volatile Organics 
Sampling Commcrciol/MuniciPrrllDornaslic Walls 
Soil Woier Samples 

Prassuro Tronsducers 
Fluid Level Meosuremonts 
Wall Slug Tosts 
Aquifer Pumping Toas 

Meosuramont of Bulk Dsnslty, D r j  Denally. Wntsr 
Content, and Porosity in Soil 
Ponlcle Sir0 Dislribulion of SoillRoCK Somoles 
Pbrmoability of Granular Soils 
Soil end Core pH 
Total Organic Carbon 
Cation-Exchange Capacity 

Field Logging, Handling, and Documentation of 
Boroholc Motcrials 
Tronsponation, Rccclpt, and Admittance of Boronolt 
Samples for tns Sample Management Facility 
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5,7 Regulatory Compliance 

5,7,1 Regulatory Compliance Issues 
DOF Ortlrr 5400J 
In accordance with DOE Order 5400.1 !DOE 1990), thc hboratory is required to comply with 
all of thc applicable fcdcral, state, and local cnvironmcntal regulations. Thc three primiiry 
regulatory drivers for thc Laboratory's groundwsrcr relstcd activitics arc (1) RCPW (2) 
HSWA. and (3) New Mexico Water Quality Control Commission (NMWQCC) regulations, 
(See Appendix A for o:hcr pertinent regulatory drivcrs.) The hboratory's compliancc with 
these thrcc rcgulations is discussed below. 

The RCKA permit rcquircs thr Lboratory to follow spccific proccdurcs in the handling, 
trratmcnt, monitoring. and disposal of' hawdous waste. RCRA was amcndcd in 1984 with 
HSWA to include rcquircments for hazardous wutc volumc and toxicin, reduction and to 
minimize the land disposal of' I i u rdous  waste. 
J4SW.A P& 
The I-ISWA permit (Task III of Module VI10 rcquirrs thc kboratory to conduct a prognm to 
cvaluarc hydrogeologic conditions at the facility to supplcmrnt and verify cxisting inforniation 
on thc Laboratory's cnvironnicntal setting, Bccausc most of the wclls conplctcd in the rcgional 
aquifer are tocatcd in the northeast and cast section of the Laborstop, regional data for 
hydrogeologic charactcristics affecting groundwater flow bcneatli the facility cannot be 
obtained, Many of the existing wclls arc used for water supply purposcs and arc thrrcforc not 
adequate for obtaining hydrogeologic data rcquircd for compliance with this section ol' the 
IWVA permit (c,g.. water-level measurements), Sufficient hydrogcologic data Ii;rve nos been 
collected to understand possible contaminant migration pitthways through unconsolidated sand 
and g r m l  deposits, zoncs of frxruring or channeling, or zones of high or low prrmeability as 
required by the MSWA permit. 

Thc Laboratory also necds to comply with present and anticipatcd state regulatory rrquirc- 
ments. Under the NMWQCC regulations, which pertain to industrial and municipal discharges 
onto o r  below the surface of the ground, the NMED can rcquest a Groundwater Discharge Plan 
for new and existing facilities. The plan would require a site invcstigation, cluractcrizntion of 
the waste stream, and justification that dischargc activities will not dcgradc groundwatcr. 
The Laboratory has two sanitav treatment facilities and over 100 industrial outfalls, A 
Groundwiltcr Dischiirge Plan could be rcqucstcd by thc NMED for m y  at' thcsc facilities. and 
the Laboratory would nccd to comply within 120 days al'tcr the request. 

In addition 10 CFR 834 is scheduled to bccomc law, I t  is anticipated that thc content will be 
similar to DOE Order 5400,4, Eincty days aftcr thc document is prescntcd for public review, i t  
could become law, ;ind LANL will be required to bc in compliance. 

5.7.2 Regulatory Compliance Solurions 
In order to fuIfi l l  the requirements of :he RCRA and HSWA permits, the Labontoy nccds to 
gather marc comprehensive Sroundwater-rrlated dam. Wells complctcd to the regional aquif'cr 
are needed to provide this hydrogeologic information and should be constructed for the specific 
purpose of monitoring and sample collecting or for aquifer tcst purposcs, Otlirr wells :ind 
borings to intemediatc or deep dcpths arc nccdcd for understanding hydrologic recli;irgc 2nd 
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contaminant migration pathways through the various geologic fonmtions and stnicturcs within 
and around thc Laboratory boundary. 
The Liboratory has two approvcd Croundwatcr Discharge Plans to mcct SMWQCC 
regulations, one for TA-57 (Fenton Hill) and one for the T A 4 6  S a n i t q  Wastewater Trcatmcnt 
Phnt which is the location for the SWCS Project (DOE 1992), Thc Laborxo!y should stili be 
prcparcd to produce Groundwatcr Dischargc Plans for discharges from o h  facilities as wcll 
3 Sotice of Intent to Discharge for a11 new activities. Pan A of the NMED Discharge Plan 

Application rcquircs the following information: 
toea t ion, 
Type of operation and type of ttcitment or storage. 
Qwntity and quality of planned discharge, 
Locations of supply wclls. monitoring wells, injection wclls, sceps, springs, hodics 
of water or watcr courscs within one milr radius. 
Depth to groundwatcr. 
Flooding potential and flooding protection measures, 
Geologic description of discharge site. 

Actions for minimi7xition of potential connminant seepage, 
Proposcd monitoring systcm. 
Conringency plan. 

To comply with the NMWQCC regulations, thc lnboratory needs to gather background 
information including site characterimion, depth to groundwater, geologic stratigraphy. and 
the number of wclls in the a m ,  The hboratory also needs to determine potential pathways 
through which effluent could cntcr thc regional aquifcr or the intermcdiatc and shallow aIIuvia1 
perchcd groundwater zoncs, This would require a hydrogcological study of known fracturcs 
and other potential rcchnrgc pathways to thc regional aquifer and intcrmcdiatc perched 
groundwater zone, Bccausr tiic regulations also protect surfrtcc waters that arc fed by 
groundwatcr inflow, an investigation is iiccdcd [o dctcminc 311 new and cxisting discharge 
points for thc shallow alluvial and intcrmediatc perched groundwater zoncs, the TWO zones most 
likely to be affcctcd by Laboratory actions, 
LASL needs to bc prepared to comply with 10 CFR 834. Tliis stipulatcs t l iat  an  Environmental 
Radiation Protection Plan (ERPP) bc established for all DOE hcilitics that handle radioactive 
mntcrials. The ERPP will dtfinr each site's program dcsigncd to limit radiation exposures to 
members of the public and the environment to the limits establishcd in 10 CFR 834. Paragraph 
215 (10 CFR 834,215) pcwins to groundwater, The guidclines allow this section to rcfcrcncc a 
Groundwater Protcction Plan, k!oWcver, tllc site must rcview the Croundwarer Protcction Plan 
to ensure it meet, thc rcquircments of 10 CFR 83&,215. 
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6.0 Business Plan 

6.1 Introduaion 

This busincss plan provides a framework for the coordination of a11 'Laboratory groundwatcr 
monitoring and protection activities. These actjvitjes are now spread among diffcrcnt 
orgarizations; in the future, a project leader will be rcsponsiblc for coordinating the various 
activities. In addition, the business plan defines the roles and responsibilities of  the contributing 
Labomtory organitations and provides a list of prioritized groundwatcr activities. cost 
estimates, and schcdulcs for activiy completion, The busincss plan will be further refined as 
the Program is developed and implemented. 

6.2 Management Organization 

The CWPMP Program has been established 3s an institutional program of the Laboratov 
residing within thc ESH Division. The Project Leader for the GWPMP is assigned by the ESH- 
18 Group Leader (Water Quality and Hydrology Group) upon concurrence with the ESH 
Division Director. The Division Director delcgates auhor ip  to thc Pro,icct Leader, yet is still 
ultimately accountable for the actions of thc Project Leader and P rogrm activities. As shown 
in Figure 6-1 I the Snkcholdcr lnvolvcncnt Office of d ~ e  Laboratory and the ESM Branch of 
DOE at the Los Alamos Area Office (LAAO) will intcncr with the Program through the ESH 
Division, Intern1 suppliers such as the N'atcr Quality and Hydrology Group, the ER Project. 
the WM Program, Engintcring, Earth and Environmcnml Sciences, and thc Utilities Program 
will contribute monitoring wells, spccial studies, and othcr resourcrs related to groundwatci 
protection under their programs. External suppliers such LS W E D  and USGS will contribute 
the same, These activities will be coordinatcd through the GWPMP with thc Watcr Qualiy and 
Hydrology Group providing prirnav program supporr. Extern31 customers include 
DOE/LAAO, DOE/AL (Abuqucrquc), KMED, DOE-OB, EPA, USGS, pueblos, and othcr 
c i h m  groups. 

6,2,1 Projcc: Leader 

The Pttjcct Leader will SCNC 3s the Laboratop'a primary liaison for groundwater-related 
issues and provide the technical and professional 1eade:ship requited for implcmcnwtion of thc 
progrsm. Me or she is appointed by the ESH Division Director through a nomination process 
and is accountable to the ESH-18 Group Leader and the ESH Division Director for project 
cxecurion. The Project Lrade: will coordinate all b b o r a t o v  groundwater monitoring and 
protection activities, and will repon directly to thc ESH-I8 Group Leader, 
The Project Leader will be responsible for developing and implementing thc GWPMP Plan. He 
or shr will have the authority to appoint additional project leaders if needed and to alloutc 
funds to capability organirtltions for exccurion of program activities. Thc Project Leader will 
SCNC 3s coordinator for all monitoring cffom and hydrogeologic studies related to groundwatcr 
protection at the Laboratory to ensure a unified approach and prevent duplication of effort 
among the diffcrcnt h b o r a t o v  programs. The Project Leader will prioritize and track 
groundwater activities, estimatc costs, and provide schcdulcs for completion of activitics with 
input from contributing organizations. The Project Leader will be responsible for updating the 
Plan and scwc as a focal point for comistency and qualiry of groundwater data and reports, 
The Project Lrsdcr will interact with interm1 Labontory organimions 2nd S C N C  ;IS the 
primarlr, point of contact for DOE/LAAO. DOE-OB, USGS, pueblos, and citizen 
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groups on groundwatcr-rclsted mmcrs, including g e n c n t i n ~  informative rcpons. The Project 
Leader will determine p r o g m  needs and be responsible for addressing those nceds in ordcr to 
cnsure sucecssful operation. 

6.2.2 Water Quality and Hydrology Group {ESH Division) 
The ESM Water Quality and Hydrology Group will serve z the home organization for the 
Project Leader and will provide primary support for the Program. The Group will assist the 
Project Leader in integrating contributions from the other. Ltboratory technical programs into a 
comprchrnsivc groundwater monitoring, modeling. and characterization cffon, The Water 
Quality and Hydrology Group will work wit!! the Projcct Lcadcr to prioritizc and track 
groundwater activi:ies. estimate resource rcquirements, and develop schedules for a 
coordinated Progrm. Existing groundwater monitoring progrms conducted by the Water 
Qualip 2nd Hydrology Group s part af cnvironmcnul survcihncc activities will scwc ;IS the 
basis for the Program, As ER, WM, USGS and other monitoring wells arc dcvelaped, hcsc  
facilities will becomc a ?art of the hbontory 's  routine monitoring program. 

6.2.3 ER Ptojcc: (EM Division) 
Thc ER Project will provide a detailed compilation of ER-planned. scheduled. and funded 
activitics that contribute mformation on site-specific groundwater conditions and to the gctirral 
understanding of groundwater at the Laboratory. The ER Project will provide similar 
information from work plsns that are now under dcvelopmcnt or in thr approval process, ER 
Project snff will work with the Project Leader and othcr contributing Laboratory organizations 
to integrate studics and o h  activities that expand the uscfulncss of ER-gcncratcd information 
under the Progtm, ER Project suff will work with the Projec: Leader to expand the FlMAD 
mapping and geographic information system into an integrated h b o r a t o p w i d e  system to 
support thc Program. 

0 
6,2#4 WM Program {CST Division) 
Thc WV Program will idcntiFy specific WM-planned, scheduled, and funded groundwater 
monitoring systems and site-specific groundwater srudies for thc Program. In addition, the W M  
Program will identify WM-related data needs which arc required io support existing and 
proposed facilities (!,e,, the Mixed Waste Disposal Fnciliry [MWDF] and thc H m r d o u s  Waste 
Treatment Facility [HWTF]), The WM Program suff will work with the Project Leader and 
other contributing organizations to intcgratc studies and other activities into the Program, 

6.2.5 Utikies Program [FSS Division) 
Thc Utilities Program will provide water resources information for integration of Lqboratory 
and Los Alamos Coun? w t c r  supply dan  into the Program. The Utilirics Program will 
provide thr basic data required for water supply planning m d  hydrologic modeling to evaluate 
pumping cffects on regional aquifcr and water rights, The Utilitics Program will assist the 
Project Leader and orhrr contributing Laboratory organizations in improving and automating 
hydrologic data collection from water suppl}* wells. 

6.2,6 Earth and Environmental Sciences (EES Division) 
The EES suff will contribute and integrate groundwatrr information obtained from technical 
studies undertaken in bchall' ol' ER and othcr programs. Thcsr studies includc sable isotope 
recharge studies, geologic mapping, computcr modeling, and other groundwater studies, Thc e 
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EES snff will assist the Project Leader and ather contributing organiz3tions to develop specific 
projects to be implemented by EES as pan of the Program, 

6.2.7 Other Laboratory Organirarions 

Other Laboratory organizatiom will contribute groundwater information collected under tlicir 
programs to the Program. 

0 

6,3 Fiscal Organization 

6,3.1 Coordination of Funding 
Funding identified for groundwater protection activities under the current Environmental 
Surveillance Program. Tiger Team Action Plans, ESH 5-Year Plan, ER Project. WM Program, 
Utilities Program and other prognms will be coordinated under the Program, A Project 
Control System and Work Breakdown Structure (WBS) will be utilized to identify and tnck 
contribution5 from each program involvcd in groundwater protection. An integrated approach 
will be used in ordcr to avoid overlap and duplication of CffOK, 

6,3,2 Environrnentol Survoillance Program 

The indirect budget for FY95 for groundwater monitoring conducted by the S I 4  Watcr Quality 
and Hydrology Group under the Environmcntal Surveillance Program is $1500 K, Of this 
amount. approximwAy SZOO E; is dedicated LO GWP,MP management activities, Approximately 
$300 K is required for groundwater monitoring malytical work, and S200 K is to supporr 
existing xtivity Irvels. An additional S800 K is slated to support Tiger Team Action Plan 
activities. Tbc $1500 K total represents the base funding for groundwater monitoring which 
will bc coordinatcd under thc Progrun, This funding sourcc and othcrs arc shown in fable 6-1, 

6.3.3 Tiger Team Action Plans 
Many of the elements of the GWPMP are identified LS planned actions under Tigcr Team 
Action Plan C-EM-01 "Environmental Su rve i l l~cc"  and Action Plan C-EM-17 'Ground Water 
Discharge Plan Compliance" (Appcndix 1)- These Action Plans were nor funded in -93 or in 
FY94 Funding for further development and implcmenution of these elements of the GWPMP 
Plan will bc requested in R95, Reprioritintion will be requested in view of the recent 
discovery of low lcvels of tritium in thc intermediak g s u i i w a t e r  and rcgioml aquifer in Los 
Alamos Canyon. Work on these Action Plans will bc coordixted under the Program, 

6.3.4 ESH 5-Year Plan 

Direct funding of some groundwater monitoring and related activitics may be available in FY96 
under the ESH 5-Year Plan. An initial request of S2 million per year in additional operating 
furids for groundwater protection and S5 million per year in line item funds for insnllidon of 
new monitoring wells was included in the current ESH 5-Year Plan, Direct funding providcd 
under the ESH'S-Year Plan will be coordinated and will support thc Program. 

6.3,5 E R  Projects 
Direct funding of groundwater moniroring and related :ictivirics providcd by h e  ER Projec: will 
be coordinated under the Program. 



6.3,6 WM Programs 
Direct funding of groundwater monitoring and related 3ctivi:ics provided by the WM Program 
will be coordinstcd under t ! c  Program. 

. ~~ __ ~ 

Table 6-1. GWPMP Funding Sources 

flgcr T o m  C.EM.01 Environmental Surveillance. 114,200 K Rsqueslod 
Actlon Plans 

FY92 through 

11 year penod (Includes a11 
Environmental Surveiltaflce activilics) 

FY2002 C-EM41 Environmental Suhrcillanco 57,000 K Rcqucsled 
11 year period 
(Groundwater octivities Only) 

Roaucstcd C-EM-17 Groundwater Oisenergc Plan 
4 year period 
(Groundwoler activities only) 

$1,500 K 

Total Tigor 'foam Groundwator 48,600 K Ruqueatod 
Actlvlties FY92 to FYO2 

lndlroct Budgot Environmental Surveillance FY95 Base Sf00 K Reauested 
FY95 (Groundwater activitrcs only) 

C-EM-01 Environmental Surveillance 5300 K Rcqum!cd 
(Groundwater activities only) 

C-EM-17 Groundwater Discharge Pian 5500 K Reqrreslad 
(Groundwater Pctivltics only) 

Tow1 Groundwiter Activltios FY-95 S1,SOO K Roquastod 

Dlroct Budgat ESH 5-Year Plan Core with Burden $1,4OOK Ro~uestad 
FY 96 (Groundwater octivities only) 

ESH 5-Year Plan Complinnce 42,000 Y RcQueslad 
(Groundwater activities Only) 

(ESH 5.yoar Plan) 

ESH 5Yeor Plan Line llcm 55,000 I( R8QUOSlCd 
(Inolall monitoring wells) 

Total ESH J-Year Plan 18,400 K Roqunrrted 
(Groundwator Actlvltios FY-96) 

6,Q Customers 

The primary cusiomers for the Program arc cxternal to the LaboratoT 3nd include the 
DOEILAAO. DOEIAL, NMED, DOE-OB, EPA, USGS, Pueblos, Citizen Groups, and othcr 
Stakeholders, The DOE/LAAO is the primary focus and audience for thc Plan. Participation of 
the DOE/LAAO and the DOE=OB will be required during dcvclopmcnt and implcmcnwrion of 
thr Plan in order to produce an acceptable product. 
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Participation of stakeholder groups will be sought and facilinted through the 
Laboratory's Stnkcholdcr Involvement Offrcc, Communication with stakeholders during 
devclopment and implementation of the Plan will be essential for public accepmce of the 
GWPMP as B viable m e m  of protecting their groundwater interests, A training clcmcnr will be 
required in the Program to properly present technical dau in the context of general 
environmental proteaion. 
The P r o p r n  will be of particular bcncfit to internal customers including the Water Quality and 
Hydrology Group, ER Project. WM Prognm. Utilities Program and other contributing 
organiarions. Groundwater daw, special srudics, and olhcr information will be made readily 
accessible to these organhtions, which should improvc communication and reduce duplication 
O f  effon. 

6,5 Cost ond Duration Estimates 

Table 6-2 shows costs bused upon current budgets and an:icipared costs of GWPMP activities, 
Additional groundwater protccrion activities in FY95 will depend upon allocation of i n d' 1rect 
funding, Additional activities including installation of new monitoring wells in FY96 and 
beyond will depend upon allocation of direct funding under thc ESH S-Ycar Plan, 
Contributions from the ER Project, WM Program, and other programs 3rc being dctcrmincd 
under thr GWPMP Plan, 

Table 6-5 shows costs based upon wcll drilling experience and projected costs for instslling and 
equipping monitoring wells. This estimate includes costs for monitoring wclls at new locations 
and rrplaccmcnt wells for cxisring wells which arc deficient or impropcrly constructed for 
cffcctivc groundwater characterization. The cstimatcd cost for new and replacement wells to 
complerrly upgrade the Libnratory's groundwater monitoring system is $25 million. This 
esrimxe includes two intcmcdiatc zone wclls proposed by the ER Project, 

0 
6.6 Prioritization 

6,6.1 Methodology 

This section describes thc methods used to develop a list of prioritized activities for thc 199s 
GWPMPP. First, hboratory revicwcrs dcvclopcd a comprehensive list of a11 of the 
groundwater-rclated issues, This process involved meeting with reguI:itoy and other groups 
(NMED. DOE-OB, EPA, and snkcholder groups), reviewing periodicals, and consuking 
hydrological experts, Second, thc revicwcrs arranged the issues into logically rrlatcd groups. 
For rxtlmplc, all of the issues conccrning monitoring wells (condition, lack, and location of 
wells) were placed under :I Groundwater Monitoring Setwork hcading, Thcse issues of concern 
have becn previously Ciscusscd in deuil in Section 5 :  lssucs and Solutions, Ncxt, the reviewers 
developed ;1 list of activjrics fo solvc each of the issues discusscd and assigned costs and 
schcdules to each activity, The nctivites corrcspond to the discussion of  solutions in Section 5 ,  
Ahcr vnlyzing thc projccrrd cost, time, and benefit of cnch activity, the reviewers assembled 3 
final prioritized list. 
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Table 6-2. CWPMP Preliminary Cost Estimate 

Operating Expenses 
GWPMP Managernen! 

Program Manager 
CWPMP Plan Oevolopment 

Tastlng of Samples 
Existing fcstlng 
Addltional Testing 

Envirunrnen!al Survailtanca Adivltlcs 
Existing Aaivrfy Level 
Addilionel Supporl Act. (Sampling, 
Reponing, ate.) 

Activlties 
Tiger Team Action Plan Suppon 

.. CW Studles and Rapofling - Information System and Archiving 

705 1,500 3,400 3,400 3,400 3,400 3,400 3,400 3,400 

50 125 250 250 250 250 250 250 250 
155 75 

300 300 300 300 300 300 300 300 300 
900 900 900 900 900 900 900 

200 200 400 400 400 400 400 400 4OO 
300 300 300 300 300 300 300 

800 

7,000 7,000 1,000 7.000 1.000 1.000 1,000 
250 250 250 250 3 0  250 250 

Llno Item Corta 
Install 23 New Tost Wells to Regional 
Aqulicr 
Remove Casing and Plug 9 
Existing Wells 
Install 14 New tast Well to 
lnrcrmadiate Zona 
Install 50 Naw Test Walls to Shallow 
Alluvium 

5,000 5,000 5,000 5,000 5,000 
3,680 3,680 3.600 3,680 3,680 

180 180 180 180 180 

840 840 040 040 840 

300 300 300 300 300 

705 1,500 8,400 8,400 8,400 8,400 8,400 3,000 3,400 Total 
~~ _. ~ ~ ~ ~ 

Notas; All yeors are fiacnl yean, 
All cosls are in thousand dollam, 
Outycar  COS!^ do not include escalation or inflntton, 
1984 and 1995 costs are indirect coots, 
1996 through 2032 COS19 are indirect dollon with burden included for existing nctivities, 

Not yo1 fund08 for Action Plans C-EM.01 and C-EM-17. 

actwltlao. 
Funnel funding may be required for a9 yet unidentlfiau monitoring, tasting, afudiss, reports, ek. 

Thsae costs are ntt1m8tes of required GWPMP and ESH-8 HydroloQy Team enhanced 

The process was an informal one, Future GWPMPP managers mny want to cons'idcr more 
strucrured methodologies. For cxamplc, the Lbontory has dcvclopcd a sofovarc packgc  
callcd the Lboratory Integration Prioritization System (UPS) that provides ;I formal process of 
determining priorities, UPS is a risk-bmd prioritization sysrern, which integrates and 
prioritizes the spcncling of Laborxory rcsourccs while considering thc concerns of diverse 
sukcholdcrs, Thc system is based on thc fun&mtntd principles of decision analysis and uses 
multiaitributc theory to quantify and compare the benefits of activitics. T h c  LIPS approach is a 
formal way of quantifjing the bencfits of praposcd activities, 
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Table 6-3. Well Installation Cost Estimate 

Test Well a1 Tcst Well to Test Well IO htanaed 
New Replace Deficient Replace Produdion Amount 

Location Test Well Well 

Install Now fast  Wells S O O O K  

(23 @ SBOOK each) 

Plug Existing Ooficient 
fast  Wells (9 @ 
5:OOK each) 

to Regional Aqulfer (5 Wells)' 

Install New Test Wells 53600K 
to lntormediolc Zone (12 Wells)" 
( I C  @ S300K each) 

Install New TO31 Wells 5600K 
in Shallow Alluvium (20 Walls) 
(50 @ 530K aach) 

18400K 37200K $7200K 
(9 Walls) , (8 Wolls) (23 Wells) 

SGOOK 
(2 wells) 

$BOOK 
(30 Wells) 

$900K 
(El Wcfls) 

S200K 
(14 Wells) 

41 SOOK 
(50 Wclls) 

fota I SBZUOK S9600K S7200K f 25000K 

Notus: All costs in thausond dollars, 
Well installatJon includes dasign, drilllng, davelopmont, cosing, gravel pack, Cora, analyois, 
pump ltnd instrurnantmon. 
Woll plugoing includes curting and removal of casing and grnvol phck, and grouttng to  proven: 
vurtical movement of groundwater. 

"Includes two wlls proposed by tho ER Program. 
Includes one wall pro~osed  bv t ho  ER Program for Area G. 

Whacrber method is chosen. the msnager must ensure th3t all panicipanc agree to the ground- 
rules grlverning the process, That way, as priorities arc chosen, the participants will undcrstand 
the undtrlying methodology. 

6,6.2 Prioritized List of Activities 
Priority levels have been dcvclopcd and 3ssigncd to each xtivily assuming that adequate 
rcsourccs arc available to conduct this work. These priority lcvels are based on the following 
criteria: 

Priori0 I hem, These items rcprcscnt the most important and most pressing 
activities identified by the Laboratory, the DOE, and the NIMED to ensure the 
regional aquifer is protected from contamination, Priority one item, arc scheduled 
to sun immediately. assuming resources arc availablc, with 3 goal of completion 
within 18 months, 
Priori? 2 frcmr, These items represent significant groundwr\tcr=rclatcd activities 
chat do not have the same urgency ;LS priority onc. Priority two items includc 
projects that may alrcady be underway or have a good likelihood of being funded 
for completion within II given duration. Priority two i t em arc scheduled to smrt as 
soon u practical with ;L goal of complction or significant progress within fivc 
p t s .  
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fn'on'p 3 ftcm, These items represent long-term projects aimed primarily at 
extending the level of technical understinding of the regional groundwater system. 
These sctivitics m3y not yet be funded or may rcquirc a phased approach for 
cornplction. Information gathcrcd during the cornplction of higher prioriry projccts 
will bc USE as a basis for completion of thcsc longer term projccts. Priority thrcc 
items are scheduled to sun within rhe next five years and show significant progress 
within 10 years. 

Table 6 4  shows a prioritized list of proposed activities bascd on the needs identified by thc 
hborarory,,DOE, and NMED. Each activity is asigncd to one of the prioritization categories 
listed abave. Section 5 page numbers arc given to rcfcrcncc where c3ch issue is described and 
solutions are discussed. 
Figure 6-2 shows ;I preliminary 10-yrar schedule for completing the CWPMP activitius, 

6,7 Training Program 

A training program will be implcmcntcd to familiarize Laboratory cmployccs with the general 
purpose and structure of thc Program. Thc tr:iining program will focus on Laboratory programs 
and external organizations that function :IS supp1ie:s to or customers of the Program. 
The training program should cmphuizc how the Program will benefit the Laboratory, the 
DOE, the state, and h e  pueblos and citizen groups. The training program will make clear the 
roles and responsibilities of the Laboratory programs with respect to thc Program, I t  will also 
drfinc the lines of communication bctwccn division and program leaders and the Projcct 
Lc:tder, snd between thc Project Lcadcr and the ESM Division Lcadcr, DOE, the state. and 
pueblos and citizen groups, The trdining program will also specifit the ryprs of dam needed 
from each program, the mechanism for transfer of information, :ind critcria for dam quality 
assur3nce. 

6.8 Problem Tracking Mechanism 

Sew issues of concern rclatcd to groundwater will arise as the GWPMPP is implcmentrd, A 
problem tracking nicchanism will be dcvcloped to ensurc char thesc ncw issues arc addrcsscd 
and mcasures arc ukcn to mitigate circumstances that may lcsd to contrrmination of the rcgionnl 
aquifer, 
Thc ProjecL Leader will be rcsponsiblc for tracking thc sums of groundwater-related problcms 
and invoking the nccessaq and appropriate acriom for resolution. In addition, the Projcct 
Leader will cnsurc that a11 groundwater-related cotrespondcnce is "tmckcd"--that is, 41 
queries receive consideration, follow-up actions, and replies, I t  will also be the Project 
Lradcr's responsibility to generate the appropriate status reports. 
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Table 6-4. Prioritized List of Activities for the Section 5.0 Issues and Solutions 

l86U08 SolutionlActlvity Activlty CWPMPP 
Priorlty Ssctlon 

1 3.111.5 

2 

Sludy recnrrpm pathwrys Iniiirie aludy of reCnrrgs from 
ihallpw rlluwal parched zone 
InltInIe ~ l o d y  of recharge tram 
i m e m i r t s  wrma zone 
lnitirts iludy of reChrDe tram 
mesa tops 
lnltirte study of rumrrgr from 
fruna and frrnuras 
Datsrmina rachrrga horn 
mgianrl IOUMW 

to regionrl n9uller 
1 5 . 1 2  

7 

1 

1 

Sludy rwpr and innnos lasnuty m reaps rnd spnngs - S u w  rim rwps rnu nnnngr 
S r r n ~ ~  LII WDL m n a  m n a n  

Crorls hydropsologiol Conitma pbrornetnc surracs 

Conrtrua geologic mag nI 
Information mopr m w  

mtomlric surlrce 

1 3 , 1 2  
1 
1 

2 5.1.2 

9 
L 

1 5 1  .? 

1 

1 5.1.2 

1.2 Potmntlrl Contarnlnrtlon 

Poisnlirl Sources Study conmrninont Study vaeow zona prlmvoya 2 5.2.2 
Limited Current trnnrporl 
Information siuey (mutt me  tradum 2 

awmdonmsnt + Slody bOrnhOl0 contammollon & II 

Plugglng rnd OllhWBy8 

- Monilonng Wall Study trim eanitltuenli Evrlurta hiatormi woll datr 2 5.2.2 
hiatwork in w s h  

Perlorm trend vnrlyrln - 
L 

Siuay tram eonalttuenlr 2 1.22 - PerehSdZons 
in seeps one spnngr Chsrrctsnz~tion 

Oavelop plugging ana Dewlop Dlugging and 1 5.22 

Plug and ilandon nine walli 
abandonment program rbrndonman! SOPS 

1 
areney teanllfiad 

5.3 Groundwrter Monllorlng 
Hawork 

Regions1 Aauitaf lnwniory 111 wellb and Collsci all well-rslalsd or18 1 53.2  
Monlorinp NRhvOrk bonnna 
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Tsble 6-4. Continued 

lsruoo SoluttonlActlvl ty Activity GWPMPP 
Prlorlty Sect ion . . . Shallow Alluvial and Constnm map of a11 wells ond 1 

lnlermedliitc bonngr 
monl!onno Nahvork - Evrlusts rnonllonng nehvoh 1 

deflctenues 

Enviranmsnfal Oavolop drilling pinn for 1 9.3,: 

Condltion of Wells * Conr.trud new rnoniloring 2 5.3.2 

Sutvalllanw Monllanng now monilorino w@IIs 

Groundwater Monitoring 
Plan 

1 5.3.2 Environrnsnlal Include new walli in 
Surveill.nw Monilonng Environmental Survaillsnca 

Monitonng Plen 
1 

0 Updata Groundwater L 5.3.2 
Monitonng Plan (ennurlly) 

6,4 Waror Supply 

Dsvetop a Ouolilv DOVFIOD promaural framoworh 1 
AlSUrDnCO Plan for 
GWPMPP msnrgatirl 

for rnmnrgemnnl aelivilias 

adlVll lOR 

Develop e ~ t ~ m e n t ~ t ~ o n  for 1 

Oswlop ~wclnc mvnrgarirl 1 
mrnagsment activities 

rolr i  and r8rponilbilil)oi 

Central Datobaas Develop dual database Consolidate newly cotlaand 1 5.5.2 
Data Format syrtwn hydrogaotogical nna wellmlrted 
OA PfOCWure aril  
Timely Access to Data Dsvalop Coniiatant datababe 

fOtmDI  
b t a b l l i h  mackaninrn for iimeiy 1 

EalaDlish infomatron irrnarar i 
Input of Quality dola 

Dolhwayu for lntarnrl nnd 
adrrrnrl cusfarnem 

&8 OUDl l IY AlBurance 

Ouallty AirurPnCe Plan Dwslop Quallty * '3welop 50Pi  lor Well 1 so.2 

- LPl?orrtoy.W)ds Oa~(r10p SOPs lor Water 1 

c~ornmr OaMlop SOP& for t 

Dewlop SOPS far Ceotachniur i 

* Dovelop SOPs lor Cura~onrl 1 

AIIufanCe Plsn lor ImM lnrlallrtlon 
ucllvilier 

SOP Simpling 

HvdfoQaolo~iol Slln 
Chanaeruat ion 

Annlybir 

Management Aciivilies 
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Opsntlng Exponrsr 

CWPMP Managomvnt 

Program Manager 

CWPMP Development 

Tectlng of Sarnplsa 

GtlstlnO Tnsllng 

Aadllional Tastlng 

Envlronmental Survslllancs Actlvitlea 

Exlsllnp Activity Lovci 

Addltionel SuppoR &,My 

T)ger Team Aalon Plan 

GW Studies and R a p o ~ s  

lnfonnetlon System ond Archives 

Llno Item Coats 

Inatall 23 New Wells Io Raglonal Aqulfar 

Remove 9 Gtisllng Walh 

Install l d  New Wells to InlermeUlais Perched tone 

lnsLall50 New Wells 10 Shallow Perched Zone 

tt 
1 I I I  
( / I  I I I I I I I 

Figure 6-2. GWPMPP Preliminary 10-Year Schedule 
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6.9 Performance Measures 

U 

'"f 

? .  
8- J 

7' 

1. 
ma 

Pt r fonancc  of thc GWPMP must be measured and cusiomcr fcedback provided in order to 
assure that an cffcctive program is in place, The following pcrformancc measures will bc used: z 

.. . 
c Compliance with DOE Order 5400.1 "General Environmcnnl protection Program" 

Department of Encrgy Opcntions, " 

..I 

and DOE Order 5480.1B "Environment. Safery, and Health Prognm for 

Ability to addrcss issues discussed in the Laboratory's RCRA Pan B Operating 
permit relating IO groundwntcr protcction and management, 

Ability to address issues discussed in Task I11 of Modulc It' of the h b o n t o r y ' s  
RCRA Pan B Opcrating permit. ix,, the HSWA Module, 
Compliance with XMWQCC Regulations Sccrion 3.100 "Regulations for Dischsrgc 
Onto or Below the Surface of the Ground." Although preparation af Groundwater 
Dischargc Plans for individual laboratory facili!ies has not yet been required. thc 
abiliry to comply will be used as a pcrformancc me3surc. 
Internal Customer Satisfmion P a r e r  Qualip and Hydrology Group, ER Project, 
WM Propram, Utilities Program, and other prognms). The following qurstions 
will be asked of customers: Was the GWPMP effective in coordinating 
groundwater protection activities at thc Labontop? Did the GWPMP help to 
imptow communication and rcducc dupliurion of effon among diffcrcnt 
prognms? Was the GWPMP cffcctive in complementing the programs of 
contributing organiutions? 

External Customer Satisfaction (DOULMO,  DOE-OB, pucblos. and other 
stakchoIc!rrs)+ The following question will be asked: Were prcviously noted 
deficiencies and unfunded activities propcrly addressed? 

" - 
;'I 
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7.0 Implementation Plan 
lmplemenution of the GWPMPP will be assisted by hpur and guidance from a Technical 
Review Committcc. Once implementation has begun. a groundwater status repon will bc 
produced annually, and thc GWPMPP will be updated annually. A description of the 
commince. reports, and updates is provided below along with 3 business plan schedule. 

A Technical Review Committcc will be responsible for providing guidance to laboratory 
groups and assisting in thr implementation of the GWMPP. A description of the cornmince, xi 
well as various reporting requircmcncs. is provided below. 

7.1 Technical Review Committee 

The Technical Review Commirrec (TRC) is responsible for evaluating the technical aspects of 
the GWPMP, The committee will review the list of prioritized activities in the plan and rcvisc 
thc list based on new or changing technical requirement$, During this process, the TRC will 
solicit rccommcndations from various LANL groups (ix., Water Quality and Hydrology 
Group, ER Project. WM Program, Utilities Program, and Earth and Environmental Sciences) 
and incorporate Lie groups' suggestions for revising technical gods and priorities. Thc 
GWPMP Project Leader will chair the TRC sessions. The members will mcct regularly to 
rcvicw the list of priorities and will, at s minimum. consider thc followjng issues: 

1) Currotr Srancr of Groundwarcr Acrivirics, The costs, schcdulcs, and tcchnical 
aspccts of each of the prioritized activities will bc cvaluatcd. The technical 
cffcctivencss of various activities. such as sampling znd testing, quality assurance 
of d u .  and monitoring well construction procedures, will also be determined. 
B;Lscd on this analysis, h e  TRC will assign priority one, two, or thrcc to each 
activi cy. 

21 Af;ernarivcs IO Acriviricr, Alternative technical activitirs will bc considered for 
priorities that do not mcct regulatory rcquircments, arc nor cost cffcctivc, or do nor 
meet intcndcd tcchnical goals. 

3) New Lisr of Priorirks, A revised lis1 of priorities will be created at the completion 
of the re-cvaluation process, 

After making proposed changes to the list of priorities, thc TRC will documcrtt the new list of 
priorities and send copies to internal or external customers. The TRC may use the LIPS mcthod 
(described in Section 6,O Business Plsn) or some otlicr method in dcvcloping changes to the list 
of priorities. 

7.2 Annual Groundwater Status Reports 

The Project Leader will provide an ;mnnuaI groundwater status report to the DOE summarizing 
the Froundwater protection activities in the GWPMPP, The repon. due December 3 1 of cvcry 
year. will include descriptions of TRC meetings, and any rccommendcd courscs of action that 
were decided upon, An annlysis of budgeted groundwater activitics vcrsus actual costs and 
schedules will also be provided. Cost and schedule variances will be justified with stated action 
plans to correct variances, fn addition. discussions of pcrtjncnt rcgulston' comp1i;lncc or 
rnmagcrial issues will be provided in :his report. 
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7.3 GWPMPP Updates 

The Project Leader m d  TRC will review and update the GWPMPP on an annual basis, At 3 
minimum. the revised G W M P P  will include current hydrogcologic dam, SDNS reports on 
issues and solutions, reports on newly identified activities with re lmd cost and scheduling 
infomation, and a reprioritized lisr of issues, 
Managemcnt reports will be generated from the informstion system. Thc reports will providc 
cumulative and project-specific information regarding project st3ms, sclicduling and COS~S; and 
newly planned projects and proposed costs, The information system mu management reporu 
will be continually updated to provide current and accuraze information. Thc information 
s y c m  will be upgraded as needed 10 provide new and existing d m  fields in idcntificd 
configunmns, 

7.4 Business Plan Schcdule 
Table 7-!  qhows the primary milestones and targct dates for implcmcntjng the GWPMP 
Business Plan. Those activities without urger dates must be rcschcduled for 9 Iarrr time, 

Tublo 7-1. GWPMP Business Plan Schedulo 

Dcscription Target Date 

Estaalish menagcrnont 0rgoni:ation for the GWPMP and 
define the Project Leader's role, home organization, and roles 
and responsiSllitics of groups 

Provide lnilial funding lor hiring Propct Leadcr and for 
GWPMP Plan development (S205K lndlrect Funding from 

Eslablish GWPMP as a Laborntory Institutional Program 
(Prosenl Business Plan to ES8H Council) 

Obtain DOOLAAO approval of Business Plan 

Appoint acting Project Loader lor GWPMP 

Hire Project Loader lor GLVPMP 

Rouusst Tiger Team Action Plan funding for groundwater 
protection activities in FY95 

Request ESgH 5.Ycar Plan funding for grouncwalcr protectron 
activities in FY96 

Complete update of GWPMP Plan 

Begin implemcntation oi GWPMP Plan through indirec! funding 

Begin anhancad sampling and moni!onng through ES&H 5- 
Yoar Plan funding 

Bagin installalion of new moniloring wclls through ES&H 5. 
Year Plan funding 

E S H-DO) 

CarnPleteu 

Complctcd 

Completcd 

Completed 

Completed 

Complelce 

Compleled 

Comolctod 

Completcd 

COmDlCtOd 

October 1,1996 

October 1, 1998 
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Glossary 

Alluvial 

Alluvial Pcrchcd 
Groundwater 

Aquifcr 

+ CERCLA 

CFR 

coc 

Confluence 

Conraminat ion 

Controllcd Area 

Con:inuous Stream 

Direct Runoff 

DOE 

Do wlls tream 

EA 

Pcmining ro or composed of alluvium (clay, silt, sand, gnvcl. or similar 
unconsoljchtcd devital match1 deposited during compantivcly recent 
geologic t h e  by a s t r c m  or other body of running witcr u 3 soncd or 
scmisomd sediment in cbc bed of the strcun), or dcposittd by a s t r m  
or running water. 
l l i s  tern is used to refer to the localized bodies of shdlow groundwatcr 
that occur in the alluvial materials in the bonoms of the wnyons curtkg 
across thc Pajarito Plateau. Thc alluvid is typically from 10 or 20 feet to 
over 100 feet wide and from 10 to 40 or morc feet thick. Thc water in 
chc alluvium is perched on the underlying ruff or b m l t s  and has a 
surfi~cc that flucruatcs in clcvation as a direct response to input or loss 
from sacm channcls, None of the water in the canyons within the 
b b o r a t o y  is used for municipal, industrial, or agricultural supply, 

A body of rock chat contains suficient saturated permeable marcrid to 
conduct water 10 yicld economically significant quantities of witcr to 
wells and springs, 
Comprchcnsivc Environmcnul Rcsponsc, Compensation, and Liability 
Act of 1980, Also known LS Superfund, this law authorizes the federal 
govcrnmcnt to respond directly to rclcascs of hawrdous substances that 
may endanger health o r  the environment. The EPA is rcsponsiblc for 
managing Supcrfund. 

Code of Fcdcral Regulation. A codification of all regulations developed 
and finalized by fcdcral government agcncics in thc Fedeml Rcgisrcr, 
Chain-of=Custody. A rncthod for documcnting thc history and posscssion 
of a smple from thc t h c  of collection, through anrtlysis and data 
rcporting, to its fml disposition. 
A place of meeting of No or more strcms; the point whcrc the tributary 
joins the main stream. 
The dcposition of unwantcd radiosctivc or hazardous material on thc 
surface of structures, 3rca5, objccu, or pcrsonncl, 
Any Laboratory m a  to which access is controlled to protect individuals 
from cxposurc to radiation and radioacrivc materials. 

A stream that does not have interruption in spacc; it may be perennial, 
intcrmittent. or ephemeral, but it docs not have wc: and dry rcxhes,  

The runoff reaching strtsrn channcls immcdisrcly aftcr rainfall or 
snowmcl t , 
US, Dcpamcn i  of Energy. The fcdcral agency that sponsors cntrgy 
research and regulares nuclear materials used for weapons production. 

Toward, at, or from ;1 point near the mouth of 3 stream; in a dircction 
toward which a stream (or glacier) is flowing. 
Environmental Assessment, A report that identifies potentially significant 
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Groundwria Pmlcction M ~ t m c n t  Prognun Plm 

e 

a 

e 

Effluent 

EIS 

Environmental 
Surveillance 

EPA 

Ephemeral Stream 

Flow 

environmental impacts from my federally approved or funded project 
that may change the physical environment. If yl EA shows significant 
impact, an Environmental lmpact Sutcmcnt is required. 

A liquid discharged xi a waste, such as contaminated water from a 
factory or rhe outflow from a sewage works; water discharged from a 
stom scwer or from land after figation. 
Environmental Impact Statement. A detailed rcpon, required by fedcnl 
law, on the significant cnvironmcnal impacts that proposed major 
federal action would have on thc environment. An EIS must be prepared 
by ;I govcrnmcnr agency when a mjor federal action that will have 
significant enviromcnral impacts is planned. 
The collcction and dwlysis  of m p l c s  of air, water. soil, fodsruffs, 
biota, and other media to determine cnvuonrncntal quality of M indwuy 
or community. It is commonly performed at sites containing nuclear 
facilities, 
Environmentd Protection Agency, The federal agency responsible for 
enforcing cnvironmmtd laws, Although state r ep la~ory  agencies my be 
authorized to administer some of this responsibility, EPA retains 
oversight authoriry to ensure protection of human health and the 
environment. 
A stream or reach of a s u e m  &at flows briefly in direct response to 
precipiation or snowmclt in thc inunediatc locality: its c h m t l  bed is 
always above the water table of the region adjoining: the s v m .  
Rclative to streams. it is natural flow encuing from the earth’s hydrologic 
cycle, ix,. atmospheric precipitation resulting in surface andlor 
groundwater runoff, Narunl in-strcm flow my k interrupted or 
eliminated by dams and diversions. 

Groundwater 

Groundwater Runoff 

Hazardous Wastc 

That part of thc subsurface water that is the zone of siituration, including 
underground streams. 
Thc runoff that has entered the ground, become groundwatct. and been 
discharged into 3 stream cbnnel.  
The specific substance in a hazardous w ~ c t c  that makes it hazardous and 
thcrcforc subjccr to regulation under Subtitle C of RCRA. Wims 
exhibiting any of the following chmctctistics: igniability, corrosivity, 
reactivity, or EP-toxicity eiclding toxic constinrents in 3 leaching test). 
In addition, EPA has listed as hazardous other w~stes  that do not 
necessarily exhibit these characteristics, Although the legal definition of 
hazardous w x t e  is complex, the term morc generally refers to my wxte 
that EPA bclicvcs could pose a threat to h u m  health and the 
environment if managed improperly. Resource Comervation and 
Recovery Act (RCRA) regulations set strict controls on the management 
of hmrdous  waites. 

HSWA H u r d o u s  and Solid WUIC Amendments of 1984 to RCRA. These 
amcndmenrs to RCRA greatly expand the scope of h m r d o u s  waste 
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H yd:ology 

Intermittent Stream 

Interrupted Stream 

NPDES 

Outfall 

Perched Groundwater 

Perennial Stream 

Piezometric Surface 

QA 

RCRA 

Runoff 

SARA 

Snowmcl t 

Streamnow 

regulation. In HSWA, Congress dircctcd EPA to o k e  measures to 
funher reduce the risks to human health and thc environment caused by 
hazardous waster. 

Thc science dealing with the properties, distribution, and circulation of 
tumnrl water systems, 

A stream or r u c h  of a s t r e m  that flows only at ccmin times of the 
year, such as when it receives water flow from springs or some surface 
sourcc. melting snow, or localized prccipimtion. 
A stream that contains perennial reaches with intervening intermittent or 
ephemeral reaches, 
National Pollumt Discharge Elhiination Systcrn. This federal 
regulation, under the Clcm Water Act, requires pcrmits for discharge 
into surfacc waterways, 

The vent or end of a drain. pipe, sewer. ditch, or other conduit that 
carries watt water, sewage, stom runoff, or othcr effluent into a 
svcam. 

Unconfined groundwater separated from an underlying main body of 
groundwater by an unsaturated zone. Perched groundwater most 
typically forms over a perching bed; that is 3 body of rock, usully 
stratifom, with a permeability suffxicntly low that the perched water 
docs not readily pemeatc. 
A stream or reach of a stream that flows continuously throughout the 
year in all ycars, Its upper surfacc, in general, is lower than the water 
wblt of thc region adjoining the stmm. 
This is also called potentiometric surface. This is the level to which 
water will rise in a well tightly cased into an aquifer, 
Quality ;Lssumnce. The routine application of proccdurcs within 
environmental monitoring and mcasuremcnt to obtain required standards 
of pcrfomance. QA proccdurcs include calibration of imtntmcnu, 
control c h m ,  and analysis of rcpliatc and dupliwtc samplcs. 
Resource Conservation and Rtcovery Act of 1976. RCRA is an 
amendment to the first federai solid waste legislation, the Solid Waste 
Disposal Act of 1965. In RCRA. Congress csnblishcd initial directives 
and guidelines for EPA to regulate h u r d o u s  warns. 
That parr of precipitation appearing in surface S~~C;LIIIS. I t  is more 
restrictive than stremflow xi it does not includc sueam channels affected 
by artificial diversions, storage. or other works of man. 
Superfund Amendments and Rcsuthoriz;ltion Act of 1986. This act 
modifies and reauthorizes CERCLA, Title I1 of this act is also know as 
the Emergency Planning and Community Right-to-Know Act of 1986. 
The water resulting from thc melting of snow. 

A type of channel flow applied to that pan of surface runoff cravcling in 

9-3 



Stream C h m d  

Subsurface Water 

Surface Runoff 

S W U  

Tritium 

Tuff 
Vadose Zone 

Water Rights 

Water Table 

Water Year 

Watershed 

Wetland 

a stream, whether or not it  if affected by diversion or regulation. 
The hollow bed whcrc a nanrnl strcm of w m r  ~ z l s  or may run; the 
long, m o w .  sloping trough-like depression shaped by the concentntcd 
flow of a stream and covered continuously or periodically by water. 

Water in the lithosphere in solid, liquid, or gaseous form; includes all 
w3ttr beneath thc land surface and beneath bodies of surface water, 
The mnoff that rnvcls over the soil surface to the nearest surface strew; 
runoff that has not passcd beneath the surface since precipitation, 
Solid Waste Mmgcment Unit. Any discernible unit at which solid 
wastes have been placed at any time, irrespective of whether the unit WLS 

intended for the management of solid or hazardous waste. Such units 
include any a m  at or  around a faciliry at which solid wastes have been 
routinely and systematically rcleastd, Potcnthl release sites include, for 
c , m p l c ,  wastc rinks, septic tanks, firing sites, burn sites, sumps, land 
fills (material disposal areas), outfall m a .  YLYL canyons, and 
conmihated ucu resulting from leaking product stotagc tanks 
(including peaoleum). 
'H, A radionuclide of hydrogen with a half-life of 12.3 years. Thc very 
low cncrgy of its radioactivity dewy makcs it one of the l e s t  hazardous 
radionuclidcs. 

Rock of compacted volcanic ash and dust. 

Also unsanrnted zone o r  zone of aeration. The panially murated or 
unsarunted region above thc water nble that does not yield water to 
wells, Water andlor gases contained are usually undcr less than 
aunosphcric pressure. 
New Mexico water law is based on the doctrine of prior appropriation, 
,md thc rights IO use water arc established through the Sutc Engineer's 
office. 
The watcr lcvcl surface below the ground at which thc unsaturated zone 
ends and the saturated zone begins. I t  is che level to which a well is 
screened in the unconfined aquifer and would fill with watcr, 

October through Septcmbcr, 
The region draining into a river. river systcm, or body of water, 

A lowland area, such as a marsh or swamp. that is inundated or saturated 
by surface water or groundwater sufficient to support hydrophytic 
vegetation rypically adapted for life in sarurmd soils, 
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Regulations and DOE Orders 
- 

Atomic Energy Act 

The Atomic Energy Act 01' 1954 (AEA),  as ;imcndeJ, gives :he Suclcar Kcgulaiiiry Clrmniissicin 
(NRC).  the Depiirtmcnt of' Energy (DOE). and thr Envjronmrnt;ll Prorrcricw Agency ( EPAj thr 
iruthority to cst;ihlish standards ;rnd instructions (by rule, repI;Ltion, o r  w k r )  t o  govern [Ire 
possession ;ind use of source. special nuclear, or by-product m;iteri;il t i l  promote ctmirnon defense 
;ind security; to protect 1ic;ilth; ;ind to minimize danger to life or property, 
The DOE ensures thar ics fi~cilitirs comply with thc AEA requirements by issuing deparrnient 
orders concerning radioactive matcri;tl and w w e  management. DOE dep;irrmcntd orders o n  
radioactive miteri:il :ind \ w t e  management apply to all DOE elements, contr;ictors. and 
subcuntrilctors. Thc DOE is authorized by the AEA to control radioactive operations at  DOE 
fiicilities, The DOE is responsible for keeping r;idionuclidr rrnissinns at its kicilities ;IS loup ;IS 

reabclniihly iIchieviihlr (ALARA).  Tlic DOE hiis develapcd Derived Concrnmtion G u i h  t i i r  
comparison to mc.;isurcd radionuclide cc>ncentr;itions in air and w t e r .  The DOE itssure!. that its 
oprratiiins arc within its oper;iting guidelines by requiring txilirics t i l  mainwin radiiition 
rnonitiring systems and to report the results in an :tnnual surnrniiry report. 

Clean Water Act and New Mexico Wrrtcr Quality A c t  

The goal of the Clean Water Act (CWA) is to restore and milintdin the cheniicdl, physicill. and 
bjological integrity of the nation's wiiters. The regulations specie ivilter qual i ty  st:ind;irds ;rnd 
eftluent limiutions, To comply with the CWA, the Lhoriitory h;is nvo primary progriims: the 
Sational Pdlutilnt Discharge Elimination System (NPDES) permit progr;tm ;ind thc Spill 
P r c \ ~ t i i i n  Cuntrol and Countrrnirasures (SPCCj prt)gram. The l .dxr; i t iw-y operiitcs undrr  two 
SPDES pcrntits issued and rnt'orcr by EPA, Region 6, Tlirougli ;I joint  t'rder;iI ;itid stiitc ;rgreciiient 
and grant. Sew Mexico acts as the agent for the EPA ;inJ pertorms compliancr inspections ;ind 
reporting, Other ongoing Liboratvry compliirncr xtivitirs itre management ot' the I:cdrral Fiicility 
Compliance Agreement and cnnsfruction of Sanitary Wastewirtcr Systems Cnnso1id;ition CSWSC) 

e 
ProJect I 

Resource Conservation and Recovery Act 

The Resource Conscrvatiun iind Rrcovrry Act (RCRA) hccamr I;w in 1976 ;is ;I rnc;ins t o  rcguI;ltc 
toxic w;istr disposal tbr the pruvention of water and soil ccintaminatian due to p w r  dispria;iI 
practices. Subtitle C of RCRA rrgul;ites h:lrardous waste trrim genrr;iticrn to dispos;11, RCRA wa!, 
;imrndcd in 1984 by tlic H;nardouz and Solid Waste Aincndmcnrs ( I-1Sk'A) rib include rcquirrmcnt3 
h r  h;V.;irJouL wastu volumu and toxicity reduction. and t i1  minimize ttic Imd disp)sitl t i t '  h;Eiirdtrus 
waste, Undrr RCRA, the EPA has granted regulatory piwer to tlic st;ites. including reguliitrrin of 
mixed w ~ s t e s  detined as RCRA rcgul;lterl h;lz:irdous w i ~ w i  with a radioactive comp~nent, but did 
not  includc granting regulatory power for the HSWA to tlir st;ltcts. 

New Mcxico State authority tbr  huardoux w s i c  regulatory p'wcr uinies trlim the I4,iz;irdoua 
Waste Act and the Huarduus Waste Xlanogcmrnt Reguliition~, Thriiugh the5e. Scw M ~ x i c ~ i  ;idriptb 

the Ctrditird Federal Rcgulationz (40 CFKj prrtainiiig [o huardnus \v3.\1e. Currently tlic st;~tc i5 

operating under thr 40 CFR ot' J u l y  1990. Mowrvcr, the Lrhmtory's permitted hiillmlws \Y;LSIC 

units are optsiting under the J u l y  1388 regulations that wcrc in  effect as cit'the S lwcmlw 19x9 
prrrnil, Since 1989, the L;lht)r.itor;Y ha3 brrn iipcraring under this I iCKA permit i w e d  jr l intly h y  
the State ~ t '  SCW Mc.\;ico iind EPA, 0 



Hazardous and Solid Waste Amendments 

Thc HSWA portion of the RCRA permit w u  issued by EPA in March 1990, The permit set.-- 
conditions for the management of newly gGrWatCd hazardous w w e  treatment and storage units. 
waste minimization land disposal restrictions, and corrective actions at solid u'aste management 
u n i u ,  The Laboratory hus submitted Part A of its permit appliuticln for mixed i w t c  activities 2nd 
Pm B for thrcr mixed waste mllnagemenr units as required by sute  rrgulatiuns, 

Tak I I I  of Module S of the HSWA permit requires that the perminre (a) collect int'ormatirin to  
supplement and verify existing information on the environmental setting at  the facility, (h) ccdlrc~ 
;malytical data to completely chmcteruc wutes and arras whcrt w u t w  hwc been placed, 2nd ( c )  
collect analytical data on groundwater, soits, surface water. srdiments, and s u b s u r h x  sa!! 
contaminatiun to characterize conmination. 

In ;Iccnrdancc with Task I l l .  Section A, I .  the permitter is required to conduct a prognm to 
rvuluate hydrogeologic conditions and to provide the tbllowing information: 

A description of regiond a i d  facility sprcrfic gcologic aid hydrogcoloyc climctcrisrics 
affecting proundwtcr flow bcncath tlic facility: 
AI analysis of any topographic fcxurcs tlist tirielit itiflurncc tlic groundwaztcr f l o ~  systoiir: 

Ai 3ndysis offncturcs within tlic tuff, addrcssins tcctoriic trcnd f r x t u r u  versus cooliiis 
fncturcs; 
Bnsud on ficld data. tcsts, a id  cores, ;I rcprcscntativc and accurate clusification and 
description of the hydrogologic units \\*hich may bc part ofthc migration patli~a!~s at tlic 
facility (cas,, tlic aquifcrs and on!* intcnttiing stltunrd aid unsaturated units);  
Bnscd on ficld studics and corcs. stnictunl gcology and hydrogeologic cross scc:ious 
shoivrng tlie cxtcnt (depth. thickncss, Iatcnl cstait) of hydrogcolosic units which may bc 
part of thc itrigration p3thw3ys idcnti@inl; ( 1) unconsoli&tcd sand nrid gnwl dcposlts. (2 )  
zona  of fracturing or clivulclinS in consolidatcd or unconsolidatcd dcposits, and (3) zoiits 
of high pcnncnbility or low penncability that mislit dircct aid rcstrict thc tlo\\* of 
contaminants; 

Bucd on data obtained from gmund\vatcr monitoruig \vclls and piconictus installed 
upgrsdicnt and dowwigndicnt of the potential corimiinsnt sourec, a rcprcscnntivc 
description of water lcvcl or fluid prcssurc monitoring; 
h dcscription of nwuiradc influciiccs that may affcct tlic hydrogrology or' thc sitc: and 

,Analysts of a w h b l r  geophysical infomiation and rcnrotc scnsing infonnatioii s w h  ~s 
iiifrnrcd photograpliy and Landsnt iniaScT. 

In ;iccurdancc with Tuk 111. Section A.2, the permittee is requircd (I) conduct ;I progr;uti t i l  

characterize soil conditions above the w;iter table in the vicinity of ;I cuntimiilant releue and t i )  
pruvide the following information: 

0 Surtlrce soil distribution; 

Transects i b t '  soil stratigraphy: 

Soil profile. including ASTM c1:rsSitication \)t' soils; 

Sit t u rated I1 yd r;lu I ic c m l  uctiv r t y : 



Porusity; 

Carion exchange capacity; 

Sail pH; 

Particle size distribution: 

Depth of' water t:thlr: 

Moisture ciuwnt: 

Effect of stratifications on unsaturated tfow; 

Infiltration; 

Ev;ipotranspiration; 

Residual concentration of contaminants in soil: 

Mineral and mcul content; 

Trace element grochemiswp ;is ;I means ot'dit't'crcnti;itiiig uiiits within tht: rutc :ind 

Water b;rlance scen;rriw 
Task 111. Section C. 1, requires the permittee to conduct a groundwater investigation to c1i;iracterize 
any p l ~ m t ~  of contamination ;it the t'acility. This invrstjgiition shall include the collcctivn of 
sufficient data to define: 

- A drscription of the w e n t  of contamination: 

Rate iind direction of contaminant movement: 

Concentration profiles of applicahle constituents and radiochemic;il constituents in the 
plume; 

An evaluation of t';ictim intlurncing plume migr;ttion; :ind 

An extrapolhtion of hturr contaminant movement, 

Tuk I l l .  Section C.2, states tha t  the permittee is required to conduct a11 investigntion 
chiiractrrizing the contamination of thc soil ;ihovr the water t;rhle in order to provide: 

' 

A description of the extent o f  contamination: 

A description of conurninant :ind soil chemical priipenirs within the ccintaniin;rrit 
swrce  area iitld plumr migration :ind tr;insti)rm;ition: 

Specific cmaminsn t  umxiiiratioiis: 

Ratc: i d  direction 01' Contiiminiint nicwrmcnt; iind 

Worst case sceniirios tiir future contamin;int mwcnient over tlic lik of tlir 
contaminant. 

The data shall include time and locatiun ut' sampling, media samplrd, concrntr;itiims t'ciund, 
conditions during sampling, and idrntity of the indivitluals performing tlrr s;impling ilnd milpiis,  



New Mexico Water Quality Control Commission Regulations 

The New Mexico Water Quality Control Commission (NMWQCC) replations set quality 
srtlndards for surfice and groundwarers fur protection of the puhlic health (it welfm. to enhance 
the quality of water, and to S ~ N C  the purposes of the W a w  Quality Act. The NMWQCC publishes 

* rcgulations to prevent or abate water pullution and to govern the disposal of sepage and sludge. 
The NMWQCC publishes rebvlations controlling discharges onto or below the surface of dre 
ground for the purpose of protecting a11 groundwater of the state which has an existing 
cancentrtltion of 10.000 m g L  or less Tori1 Dissolved Solids, for the present and porrnti;tl future 
use as a domestic and agricultural water supply, md to protect those segments of surface \va~ers 
which are grining because of groundwater intlow, for uses designated in the New Mexicu Water 
Quality Stsnd;rrds. The regulations are written SO that in genml:  

if thc existing concentration of any water contaminant in groundwater is in 
conform;lncc with the standard of Section 2-103 of these rrgulations. degradation of the 
groundwater up to the limit of the standard will be dlowcd: 2nd 

if the existing concen tdon  of my water conaminant in groundwater exceeds the 
standard of  Section 3-103, no degradation of the groundwater beyond the existing 
concentration will be allowed. 

Safe Drinking Wotor Act 

Tlir Safe Drinking Water Act (SDWA) of 1973 as amended \viis aablished tu provide u tk  
drinking water to the public, Primary and secondary drinking water standards h a w  been 
cSeJbliSlled for public water supply systcms, The SDWA also provides for protection uf 
underground sources of drinking w;iter by controlling subsurface injection of potential 
conwinants.  Regulations hwe been issued whereby sum establish Underground Injection 
Control Progrms to ensure that contaminants in wuer supplies do not exceed National Drinking 
Water Standards and to prevent endangerment of ;my underground source of drinking water. 
National Interim Primary Drinking Water Sunduds were adoptrd in 1975. Regulations covcring 
radionuclides were added in 1976 while regulations covuing trihalurnetlianrs were prepared in 
1977. Secondary regulations in  1979 established buidelines to stites fur the protection of the non- 
hwlth-rel;ited qualities of drinking water. The New Mexico Water Supply Regulations iniplemrnt 
the provisions of the SDWA, 

National Environmental Policy Act 

Tlir Sational Environmental Policy Act (NEPA) of 1969 requires fedem1 agencies to consider the 
potential environmenul i m p x u  of proposed activities during the planning stages so that agencies' 
decisions rrtlect cnvironmrnr~l valucs ~s well as  COS^ and mission. Potential adverse impacts of 
proposed new projects are evaluated so that mcsurrs can be raken. if necessary. to lessen thusr 
impacts, An Environment, Safety. and Health questionnaire form developed by the Lborsr i ry  is 
used cn provide initial information on cnvironment;d protection. industrial hygiene, radiatim 
protection, and other safep and health compliance issues relative to a proposed project. 
The issuance of Secretary of Energy Notice (SEN) I5 chanpxl the DOE'S requirement! fur 
compliance with NEPA, The SES centr;rlizcd all authority to approve NEPA documents at DOE 
He:tdqu;rners, required that each activity be prcsented ;IS a unique event rcgsrdlns 01' whether or 
not it duplicated an earlier cvcnt. discontinued the use of memorandums to dncument that a 
decision and a proposed activity would not cause a significant impact, and required that activities 



not tilling intu the remaining c;rtegnrical rxcluainnb be documented in  ;In Envirnnmental 
Assessment. Ncw regulations tilr implrmrnting SEPA wcrc proposed in Sovcmhcr 2, 1990. and 
these regulations will be irnplcmcntcd when tinal. 

Notional Historic Preservation Act 

The Sational Historic Prcsrrvation Act, Section 106, requires that L h o r m r y  activities he 
evaluated in consulution with the S w  Historic Prcscnuion Ofticer fur possible cft'rcts t o  cultural 
or  historic resources. 

EndangercdlThrostened/Protectcd Species and FloodploinslWctlands Protection 

The L;rhor;rtcvy must comply with the Endangrrcd Species Act irt' 1973 iis iimcndrd and with 
Executivc Orders 1 1988 "Floodplain Manilgcmrnt' and 1 I390 "Prtircctitrn t i t '  Wetlvnds". Thcse 
c1)mpliance activitics involve review of prupasrd activi:ics tor potential impiict on criric;il h;ihitat>, 
t1uodpl;linh. and wetlands. 

Comprehensive Environmental Response, Compensation, and Liability Act 

Investigation and rernrdiation of abandoned v i w c  disposal sites arc required by [lie Comprehensive 
Environmental Response, Compensation, wd Liability Act of 1976 (CERCLI, the Supertund Act)  
and/or Section 3004 (u)  01' RCRA (Huardous and Solid Waste ht!ndmKnLS Act of 1384 permit). 
The L;rhor;miry's Environmental Restcwicin E R )  Prngnm has hegun ill1 rstenaive invratigation of 
ahiindtlned solid wastc management uni ts  (SWMU) within the facility iind around the Loa Alanios 
townsite. Althuugh LASL is not listed hy the EPA [in the CERCLA S;itionaI Priorities List (the 
musf contaminated sites i n  thc United State:;) and, theretire. not required h y  1;iw ti1 niect CERCLA 
cle;inup mndards .  the E K  Prognm voluntiirily incurporatrs these standards during invrstiptiuna 
2nd rrmrdiatjun of SWMUs. The Superturd Amendments and Rcauthorizatilin Act i,t' 1986 
(SARA) requires LASL to m;iintain an in.Jentory list of tiuardous materials and report certain 
spills ot'chrse matrrids to local agcncin. 

Emergency Planning and Community Right-to-Know 

Title 111. Section 3 13 ot' the Ernergmy Planning Community-Right.tn-~n~1w Act exempts f ic i l i t ics 
n o t  meeting certiiin Standard Industrial Cl;issil'icariun code criieria t r w  reprirrin): requirements. 
H o w c m ,  DOE policy requires the krhoramry t u  reptrrt rclcascs under tlir remaining priwisitriis c l t '  

Secl:un 3 13. All research operatirins at the Liiboratory arc excnipr under otlicr prirvisions of the 
regulaticin; only one operation at the k b m t o r y  hss reported releaws under S A R A .  

DOE Order 5400.1 General Environmental Protection Programs 

DOE Order 5400.1 esublishrs environmental prokction program rrquircmenrs, authorization. :inJ 
responsibilities for DOE oprritionh t o  assure DOE fiicilitics e m p l y  with iIpplic;iblc t i d w i l ,  wtr 
w i d  10c;il environmrnt;il rrgulations ;md hws, exrcutivr orders ;m! intrmrl dcpmrnent p~)licics. 
The provisioiis r r t  tlir Order apply iiI evt.ryrrnct witliiii the DOE system including c imwt1t -s  ;~nd 
suhcontr;Ictors. It is DOE'a policy 111 crlnduct its opcr;iricins in ;in envinrnmcntally sate micnrirr. 
DOE IS ctrrnmitted [o ensuring t l i ;~~ .  iiatimil envirimmciit;~l pririrction gods will be inci)pjrirtcd i n  
the planning itnd implemrnwion (11' DOE programs. In addition t i )  conducting its r i p m t i t w i  in 
compliance with the ;ipplicahle envmnmcntul rogulatiunb, w u t e s  and standardh, DOE i3 

committed to good environmcntal management of its programs and fxilitics, tu correct existing 



cnvironmenul problems, to minimize risks to the environment or public health, and to anticipate 
and address potcntilll environmental problems before the? pose a threat to the environment or 
public welfare. 

DOE Order S400.2A Environmental Compliance lssuas Coordination 

DOE Order S400.2A establishes the requirements for conrdination of signitic;rnt envirtmmental 
compliance issues to cnsure timely dcveloprnent and consistent iipplicatirjn ot' envirunniental p d i q  
and guidance. Tlic provision! of this Order apply to everyone within the DOE system including 
contrictors and subcontractors where DOE hu authority trr establish md enforce envirunmrntid 
prarcction. safety. and health protection requirement.!, Signit'iwnt environmcnnl compliance issues 
arc those whosc resolution hu the potential of setting prccrdcncc, is controversial, andlor invulvrs 
DOE Headquarters notification, concurrence, or appraval, The coordinarion proccss is the method 
which ensures that significant enviromcntlll complimurcc issues are trsolvcd or disseminated so that 
timely development and consistent app1ic;ition of cnvironmentd policy and guidance can be 
obtained, 

DOE Order 5400.5 Radiation Protection of tho Public and the Environment 

DOE Order 5400,5 establishes stiindards and rtrquirernrnts for operations of tlir DOE and DOE 
cnntr;ictors with respect to protection of mrmhrrs of the public and the environment against undue 
risk from radiation. It is the policy of the DOE to implement Iegdly applicablc radiation protection 
standards and to consider recommendations by authoritative orgmiations (e.&., the Kational 
Council on Rudiarion Protection und Mcuurcmcnts and the Intmsciond Commissioii on 
Radiological Protection). It is the policy of the DOE to adopt and implement stmdards gtiner;rlly 
consistent with those of the NRC for DOE facilities and activities nor subject to licensing 
authority, 
10 CFR Part 834 Rodlation Protection of the Public and the Environment 

IO CFR Part 834, proposed by thc DOE, set$ standards for the protection ot'the public and the 
environment against radiation. The requirements are ;ipplicable tu the cimtrol ut' ridi;ltiun 
exposures to the public and to thc environnirnt from norms1 oprmtiuns under the control ut' DOE 
and DOE conttictor pcrsonncl. 

10 CFR Part 835 covers four b a i c  wctc; relating to radiation protection of the public and the 
mvironment: - It establishes dose limit., for exposure cf members of the public to  riidiatton and 

requires reporting of doses abovc specified levels, In additiun. i t  requires the 
awssrnent of all rclr;lses ot' radioactive material and all doses and potential doses t o  
the public from DOE irctivities to cnsure that they ;ire m;rntcged in auuirdance with the 
Department's ';IS low ;IS re;tsun;ihly achievable' (ALARAI policy, 

It provides rcquircrnents for the management of rtcdioiictivt: materials in liquid wute 
discharges, in soil columns, and in svlccted sdid  w u t c  containing radioactive materials 
and requires sites to esrablish groundwater protection programs. 

I t  provides requirements for decontamination, survey, management. storage, disposal 
and rrlcwc of buildings, land, equipment. personal property cont:tining residual 
rid inactive material, 



,I 
i 7 i  It rcquirrs an Environmental R:rdioIogicd Protection Program (ERPP) for cnch DOE 

activity to set forth the program, plans, and other procrssrs tu protect the puhlic from 
exposure to radi;ition, I n  particular. i t  requires ehluluent moniroring and mvirnnmcnt;il 
survrillunce programs ;IS part of the ERPP, 
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APPENDIX B 

Hydrogeology of the PajUdtO Plateau: 
Technical Review 



Chaprrr 2 X n t d h i o n  Desmption 

20 lNSTALlAnON DESCRIPTION 

7hs Lor Atamos National Lawralory IS bedtcatou to Oevblop 
tnp WorIbClas sclsnm and tscnnology and aOpIyInn mrn to 
ma nation's sscumy and wlC&emp, The bboratory will con= 
hnue tts tpaclal role in defense, panicutafly in nudearweawns 
recnnology, me will incmasinpty uw tts rnutIidrsctplinary am 
bllltw!i to solve immm aviltan pmblcm.' 

Included in mese d l r a n  p!UbkmS IS the need to remedialo snes a: the Labomtoly 
tontamnatsd by ~ r b o u s  anuor radioaettve m e .  

23 Hlotoy of b n  Alarnor National Laboratory 

In 7942, me US Amy Mannanan Engineer Dmrte! was enablished to devolop Me 
aomic bomb. The reseam quickly progressed IO P point tna1 necessialed a mmoie 
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Rgun 2-1, totatlon map of Los Alarnos National laboratory. 
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Figure 2-3. land use map tor the bboratary and adjacent lands, 
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2 4 2  Ecology 
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fhs M o m n  ralamunder LS sndemtc tD n0-W New h4axko xnd LE 
kKmnonrytrornt?m3emazMounuuns. ~sakmmderhrr;besnfoundIntmmd 
wper reaches uf Me canyons mal dissect phmu. tn 7985, me spwmen was 
colteelad and rscomed u nrwng bsen bund on !abomtory LuKlt. O u n p  a 
Mlnmander survey conducfsd in 1891, a &mer M o w n  sabrnanasr was found 
immedtatdy adjawm ( m l n  0.1 mf) to me Labomlory boundey on F o m  Semm 
pmDDarrY. 

The kovthwestem wlllw tlycattnetr hss rsCeMty been upgrndsd from I Irdaral 
a!ridic&le species to a s~eeras proooscd for me lebersl enaangersd Im Tnls 
s m a s  was identnied In an arwa of BanOelisr National Monument aunnp the early 
summar of 1884. Survey attons am unmr way to m l e m ~  I& polenbal tor 
InhRbRing wetland mas m i n  Labomlory boundanas, 

2 4 Z  Wetlands 

Under ms F~esourcs Conservation ana Aecoveiy Act (RCW) and ths kaardaus 
and Sol~d W m e  Amandmemi (HWSA) Mmuk ot mo LaMmory's operating parmft, 
mC Envlmnmsml Protection Apency (EPA) required B aetemnation of all wstlnnUs 
l w t e d  in amas that &mer I n  m i n  Lamrarory DOunuanes or mat dram Labonlory 
Land (Rpum 2 4  

US Fisn and WlldlHe personnel napoed the woilands around Los Alamos, uslng US 
Goological Survey (USGS) quadrangle maps as base m s  and infrared high- 
aftnude aenal maps. To cover all 01 !he walerstwas mat drain IM +Laboratory sno, 
five Quaorangles were maow0 (Fnjolar, Whlte Rock Guaje, Valle Toledo, and 
Puya). In addttion to the watershed at tnc Lnbomiory proper, the Seven Spnnps 
Quadrangle, which gives the lbcatron 01 me labomtory's gaothwmal sne a1 Fanton 
H111, was mapped. A detailed on-mgrounc and hslontal anslysrs 01 single snes IS 
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Flgure 24, Map of wetlands tor Loo Alamas County (p. 1 of 2). 
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Figurn 24. H i p  at wetlands tor Lor Ahmor County (p. 2 af 2). 
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Figure 24. Map ol wetlands for Lor Alrmos County (p. 2 of 2). 
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Figure 2-6. Wnd mses It labontory d o n s  during 7989. 
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24.4 Population Dlstrlbution 

Los Alamos Coumy had an ortimated 1892 powlation of wproximalely 18,200, 
based on ti390 c a w  adjuaed to 1982 (Enwronmental Pnleclion G m q  1994, 
11%). Two residormal amas (Los Alamas and Whne Rock) and mtr nl;ltoC 
wmmerclal areas a u t  in the mumy (Figure 2.1). The Lo4 Alamos townshe (me 
onpimi &rea of Oevelo~ment mal now includes mwdenual B r a s  known as h l o m  
Area, Wosttorn Ama, Nom Community, Bsrnnca Mea,  ana Nonh Mew) has an 
cstimalad population 01 11,400. ?‘ne Whne RpCk area (includmg the residential 
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Flgum 2-?. Ganenl gaognphlc loution rmp 8 h O ~ h p  topognphiul bmnr Ln tho 
vlslnlty of Lor Alarnos. 
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chapter 2 I m u h i ~ n  Description 

U,¶2 Sartlgnphlc Unlb 

25.121 s&m Fs Qmup 

25.122 Kerns Group 

fw t o m t i ~ n s  ot me Kerns Grouu m i l a y  et al. 1969,001 9: Gamner et a]. 1966, 
031 O), may be imponant in Mc pre-Sandelwr Tuff subsurtaco in me sourhem pa- 
of me bwratory.  These are me Palm Canyon and Cochlti tomattons, ean about 
13 mlllian to aboul6 or 7 million years old. fhe St. Peler'r Dome area hes Wv: 3 
mi tmm tne amem boumry  ot tna La3aratory an0 was a malor cenier of Kcrcs 
Gram vblcanam (Got et A. 1 B90,0557). La9a yoIums 01 Paika Canyon andestte 
were emlea trpm me SL P o ~ r ' s  dome center and soread to the em end nom. n 
amoars mat soma of me volcnnic unN eneoumetbd m wells at TA49 (Weir and 
Purrymun 1 B62,OPe) m y  bs Palm Canyon b v u  Mat have baen misiaenttlied as 
TSChiCOma and Cems a d  Rio una, as discussed  low. 

Benom the southern Pajamo Plateau, sedtnemnry clepostts of tne Cochnl Foma- 
tion cony~w 1n.a Miocene basin 1111 and are :nercfore IateWy eaurvalcnt to t e  
sedmantary rocks of D ~ R  01 tne Santa Fa Gmuo and possibly also 10 tnow at tne 
Puyo Fomtron (Senion 2 . 5 ~  2.4) to IhB nonn ( t a m e r  c: al. 1986,031 0)- The 
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2 5 . l Z l O  Part-Bandaliar Untb 

The allwtsl wdimem m me canyon bottoms prntably m m  h wwbx nlnory of 
orosibn and dewsition, In wff ruleted fo r s g i o ~ l  clmtlc Mangtr, In t M m  
Canyon, imrnodratety norm ol Las AJamos, w o m l  cytles of emsion and atrmnion 
oi esdrmnt have occurred over tns W, 6,000 years, aunng which rnos: at tne 
previously norad tad~merrt was emosd (Cardner et al, 1890, m9). Similar eyclcs 
cii emion and dewsttion have been aocumsmea in many prim a! tha southwenam 
Unned Sratcs, ana tne oloet ntlwial unm in th@ vicintry of Lor AlamOs m a y  a l a  
rscord :ne oflects of mgioml t l imt ic  changer (Dethiet e! al, 1988, Om). I 



. .  ' .  . . ,  . 

AS mentioned earlier. mr L*bonrrory k on P4nmo Phtaau. whlch iks at ma 
wbzlem margin of ma Esplfiola basin of tns Rio G m a  IM m rrqortmrleatum 
atmeNonf~ Amancanmnunem TIMI P ~ ~ ~ o f o u ~ ~ s m t o m r s ~ w e s t s m ~ r g l n  
cf mS Espaholv busin and rxhibb Holocsna movemsnt 811d hhane wmmicny 
(Gardnerand HausolgE7,C C:Gardnarctaal. 7890,063% Gardnerand Housc,tn 
pmpumtron. 0720). The huR spfsm IS mado uPQI war65 mi ot ma~pecf tnulttncor 
and connects wnn ragionol arructurss that iftend a! has as tar u Cocntti m trw 
a ~ u t n  and Taos to ms nomast (Cardnor and Houso 1887.01 10). 

2 c  
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25.15 Soirmlctty 8nd Voleanism 

The Labomtory llaswlmm a region that pos~esses a long and nch hinary af v o l o n r  
and tedonrc actmy damp ttom tM, dream M rmo pld &le Plemaccrw and 
present, nsmedlvely. Volcanism began in the &mar Mountains VOlcanCfnld mfe 
man 13 milllon yeerr ago ana tominuad m o u t  upndlcnm hmm UD tnroupn mu1 
136,000 years ago (Gamnstsr ai. 1986,0310), Reports o( uuesbonabh mliabilry 
otmibc, mi we~m aOparsmty Pnreatr embions and w b k  assoaafcd oarth. 
ouakts~inthevolcanicftsld around 100yearsago (!jam Fe 5ailyNswMexrcan 
1882,0780). Regardless, gwen me long hlnory of manally tocUMd, gsoiogicalty 
continuous voteantc anwry, tuture volcanism can lm exDbcIoC. Altnougn m m n i c  
adnritydirccflyaflsctrngths Labomtorymayurove unllkely,suHiuenf aatatopuanflty 
me probaSilltlas and mure  of future volwnrsm are hcbng. 

Dired e?foct4 of tu%n seamicry at the Laberalory am Ilkoty, annougn ouentnimtion 
oi DrODabillties IS not passbleat prescnL Numtrroussmall oamouaRes8ra r m m c d  
in the Los Alamos area end noRham New Msxico each year (Sanford e: SI. 197B, 
0540"&hand Wo~lBsp,0S30:GamneranaHouw1B87,OllD),Sincec~~blish. 



a t . 6  Geomorphic- 
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Enwronmsml mbnnonng tor mmical and radiochemic81 uualRy in ruriaa water 
began wttn USGS inuastigaUons (Purrymun 1W. 0183; 1975,0194; Punymun und 
KunKkrr 7 9 6 7 ,  0202: Pvymun 7967.0188) .nd ha been comnusd by me 
Labamoy (ESC UnnllQ71; Errvlronmmal Proiecuon Gmup 1993, om), a 

2522 Cansml Cmundwrt.? Condltlonr 

Gmunawater m n  in thm rrroQos in mu Los Abmos A r m  (1) wafer m snallow 
~IIuv~um in  om of nW, Lamer canyons, (2) mmSa grounowalar (EmunOwaterbady 
above a Iess ~ r m s a b l e  layer tnat woatales n!mm me unoenytnE main squner by 
an unratutaree zone), ana (3; m main auuder OI me  os ~iamor area. 

2 5 Z l  hrched  Croundwater In Alluvium 

Inletm~om and a p m m l  nroam!lows in tne canyons ot the Palanto Plateau have 
be3osnea alluwum that n n p w  tn mrckmm to kk mucn as i 00 h 7ha alluvlum in 
unyons  mat hact on Me Jemr Mountams ts ~ ~ n s m l t y  comooEed of san04, 
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Thc main aqudar of the Los ALams am8 1s th only aauller =&le o! larg6.xale 
muniuml water wpply (Purtymun 1984,0156). In M B Q ,  water for vld Lawratory, 
me cornmunmos of Los A m o s  and Wnne Rock, and BandOliet National Monumom 
wassuodiaCtmm~1 ooc~wallstn3waltIwldr;. f ~ w d l s a r a l c c a r t ~ o n t ~  Pojnma 
Pktcau and in Lo$ Alamat and Cure canyons e m  of tne DIatoau, Municipal and 
inauctnal walerruppryaunng 1992 was 1.43 Dillion W. Ymlos tmm individuid wells 
rangec from w u l l f S  to 1,ooO gDm ( S t o w  et al. 1992, OSZS), Puqmun (1984, 
01 S) summarizes aqutter hflratJlrc cnanaemicr u Oatenined aunng aaudar 
irst!i or mnme o! proauction of supmy wells and t a  nolet, 



'Age of water' m a n s  tha Umo o h a W  a m  the water, as DredDltaUon, enlersd me 
ground tu form rachlrge and bec;lm whted tmm ma armosphsre. Tho ~ F ~ C I B ~  
non I t  m* tlm of entry tnto ma pmund I assumsd to hsw contained &mwMne 
Wulll3nurn srnoum of K13i mtlum am ca130n. Radieantvo callon-14 wmat 
mainly tmm natural SOUIC~L Tntium comes tmm wm natural sources and tallout 
tmm nuclear wor3ans temng In Me rmmhen. 



fho second location it in Lw ALamos canyM.r near tts tonilwncs wtUl mS Rio 
Granaa. An observation well ( U = l A ) ,  M OM water fupp!y well (LA-2), and a 
a o m c  well snow the ~ r e s o n c ~  of mum.  

%third loeation~atTestWell8mMorlandedCanyon. T ~ W e l l 6 k l c c a t ~ a b o ~  
a mik downaream ol me wltafl d the L a h r a t 0 ~ 6  radioactwe lipurd wnse 
trePrmemplmatTA-50. ~wellwasramplsdat~endoilB93.spanoftns 
Envtronmsntal Survelllancr, Program. Tha wsll was mmpbted in 1960 to 8 aeptn 
d 1,065 h The wper pan ul t~ well p n m t c s  shallow alluvial perched 
pmunwater that cantains mS msldual contaminam discharged by The TA-53 . 
matmom plant. Trttium b e i s  in the illwml grounawatet in me wnnlty of l’m Well 
8 havu bean about 100,OOO PCVL m me Last Iw pars, mnging to CIS much 8s 
1 ,oOa,OOO p C L  in the mi61 870s. 

At bast t h m  possible patnways e m  by wnm miurn in Momnaad Canyon could 
move toward Me m n  aquttrrr: (1) migration down tne wellbore ourside ma steel 
casrng because cabb tool drilling b a s  not melu50 NI annular seal, (2) istuntad 
mvememmmugn tracumortaulls, and (3) rnovsmm In un!anrratsd llowmmugh 
the vedo~e zone (me vadon xone IS the zone betweent??e Lane surlam and me main 
aguder).frhum is mown to be migrating clownward in tne unratumtedzonc beneath 
ma allwtal p e m  groundwater rn Momnuad Canyon, W d  OD meaSurement of 
cores colkaod to a depth oi 100.200 tl at lowlions tamer was (Stoker el al. 1991. 
0775), 

Z i Z 3  Hycfrologic Propoftier and Condltionr of the Bandolier Tvft 

At me conttal pORion 01 the LaWnrory, mere I in e x c s  of 1,oOO n ol uncaturatscl 
volanic tutl, ~edimsms, and laasarts ot mC BaneelierTLM, trw, Puye Conglomenle, 



when 

25232 Pomrtty 



SUMMARY OF HYDMUUC PROPERTIES DATA 
FOR BANDPJER TUFF OUl'AMm 91NM lU* 

0.m5 1.1- 

0.0187 1.Ul 

7.BXlI9 121 L O 1  85 

25 2r 21 
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I U Z I . 6  Jolm 

UZ4 Movsmnt of Molmrm In Uta Banddkr Putl 

252.4.1 Mlgratlon of Molcturc Beneath Mesa Tops 

fne natural moi~uro oclntsnt ot me tu?! forming me mesas m e e n  me anyons u. 
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Description of Technical Areas 



Dcscrlptlons otTechnlcP1 Arers 

TAC, Omega Site-The Omega West Reactor, illl8-MW nuclear research reactor, is located nt T A = l  
The reactor provides neutrons for funduncntd srudies in nuclear physics and aswiatcd ficldr. 

TA-3, South M a w  Site-The main technical area ofthc Labontop, TA.3 includcs the Adminimtion 
Building in which the Dircctots oflice and othnadminismtive off~ccrr and labontorics for 
seven1 divisions arc located. Other building house tbc ccntnl computing facility, aklinirtmtive 
oflices, materials division, science museum, chemistry and materials science Iabontories, physics 
Iabontories, technical shops, cryogcnics laboratories, n Van de Cmff accclmtor, md thc main 
cnfctcria, 

other nvo) used in the dcvclopmcnt of spccihl detonators to initiate high-cxplosivc systems, 
Fundvnenwl and applied rcscuch conducted at this site includcs investigating phenomena 
associated with initiating high explosivcs and rcscvch in npid shock-induced rcaetions, 

labontory, Thc test facilities maintain capability in nll modern nondcsrmctivc testing techniques 
to cnsure the qunlity of material ranging from test wenpons eomponcnts to high-pressure dies and 
molds. Thc prmcjpal activities involve mdjopphic techniques (using x-ray machincs to 
1,000,000 V and a20-MeV bcuuon), ndioactive isotope techniques, u l ~ o n i c  nnd p c n c m t  
testing, nnd clcctromagnctic tcst methods, 

TA-9, Anchor Sitc EJW-AI this site, the physical propcnics and feasibility of f3briating cxplosivcs are 
cxplored, and new organic comvunds ;yt invtstigntcd for possible usc LIS cxplosives. Storage find 
stability problcms are also studied. 

TA-1 1, K Site-Thc facilities at this site tcst explosive components and systems under a vuicty o f  
extreme physical environments, The facilities we m s e d  so thnt testing mny bc conuollcd 
mdobscwcd remotely and so that devices containing cxplosivcs or ndioactive mutcrinls, 05 wcii 
as those containing nonhrrzardous materials, may bc tested, 

TA-14, Q Site-This firing site is uscd for running various tats on rcldvcly small cxplosivc chwgcs nnd 
forhamining thc impact of hgmrnts, 

TA-15, R Site-This site is the home of PHERMEX, o multiplt-cnviry elcmon accelcntor cnpablc of 
producing a vcy  liugc flux of x-nys for ccnain weapons devclopmcnt problems and tests. Thc 
site is also uscd for invcstigating how weapons function and systcms behave in nonnuclear tests, 
principally by clccaonic recording means, 

TA-16. S Site - The facilities at this sire house the development, cnginecrin~ design, pilot production, and 
environmental tcsting of nuclear weapons warhead systems. Other functions include stockpile 
production liaison; development and testing of high cxplosivcs, plastics, and adhesives; a d  
research on process dcvclopmcnt for manufacture of items using thcse lrnd other materials. 

TA-18. Pajarito Laboratory Site -The hndamcnwl behavior of nuclcsr chain reactions with simple 
low-power rcactors called critical assemblies is studicd hcrc in buildings known IIS kivas, 
Experiments ue opcnted by remote control and arc observed by closcd=circuit tclcvision. Tnc 
reactors arc uscd primarily to provide a controlled m c m  of asscmbhg a critical amount of 
fissionable marcrids to study the effcco of various shapes, sizes, and configuntions, The 
machines arc also used to produce lage quantities of fission neutrons for experimental purposcs, 

DP-East, 3 rcsetvch site for high-tcmpcnnrrc chcmisay and tritium. 

T A ~ .  TwcrMIle Mcsu .South Site -Two-Mile Mesa Site is one of three sitcs ( T A Z !  and TA-10 iue  the 

TA-8, CT Site (or Ancbor She Wcst) -Nondesmctivc testing is conductcd nt this site for the entire 

TA-Zt. DP Sirc-This site has two p r i m q  rescarch area: DP-West P chcmisay research facility, and 

T A G  TD Site- Scc TA.6. 

TA-28, Mapnzine Area A -The Laboratoy uses this site a!, one of  hvo storage weas for cxplosivcs, 



TA33, HP Site-A majorhigh-prcuurc tritium-handling facility b 1oc;ltcd at HP Site. Labomtory and 
ofice space for the CcooJcieaccs Division's hot dry rock gcolhennd project is also locprcd at this 
site. 

nondcsauctivc techniques for detecting, identiQing, and analyhg furionable isotopes, Rctwch 
in rcnctor d e f y  and lvcr fusion tho occurs at rhu si& 

Kappa Sire, 

T~35, Ten Slte-Nuclcu safeguards mcmh and devclopmrnt conducted hen nre concerned with 

TA-36, Kappa Site-VVariou cxplosivc phenomena, such os dctonntion velocity, prc invcstigsted at 

TA37, Mn@icArca C-See TA-25, 

TA-39, hncho Canyon Site-Nonnuclenr wc~pow bchevior is studied hen, primarily by photogmphic 
techniques. Various phenomenological upcct~ of cxplosivn, intentxiom of explosives, and 
evplorions involving other materiala M also investigated ut this site. 

TA-40, DF Site-&e TAd. 

TA-II, W Site- Penonncl nt this site prc engaged primarily in cnghrkl;  design and development of 
nuclear componcnu, including fabrications and evaluation of test mnrcrials for weapons, 

T.44, Hcnlth Kmerrch Labontory-The Biomcdlcal Research Gmup docs mevch herc in cellular 
ndiobiolop, biophysics, mammalian rndiobiolop, und mammalian rnetnbolh. A large mcdiml 
libnry, special countm used to mensure radioacriviry in humans und animals, and quarten for 
dog, mice, nnd monkeys ptc also lowtcd in this building. 

TA46, WA Sltc -Applicntions for photochemistry, which include dcvelopmcnt of technology for laser 
ijotopc scpmcion and laser cnhmccmcnt of chemical proceosn, arc invcstigatcd hem. Solar 
energy rcscarch, pMicularly in the area of pwivc  solar heating for residences, also occurs at this 
site, 

TA48, bdlochemlsty Sltc-Using andyticpl and physical chcmisay, scientists and technicians at this 
site study the nuclcv properties of radioactive mlucrids. Radioactive substances IVC rncvurcd in 
hot cells, which permit remote handling of d iwc t ive  materials. 

TA49, Frijoles Mesa -Frijole Meu has been used primarily PJ the site of undergound hydronuclear 
experiments, conducted in 1960 nnd 1961, and as P buffer zone for nearby fVing sites, The rite is 
cumntly used for high-power microwave rcscrrrch and for &in& rhc bbomtoy's hazardous 
devices rcm. 

TA-SO, Wnscc Manvgcment Sltc-Personnel at this site have rcsponsibility for m t h g  and disposing of 
most industrial liquid waste received from Lobomtory tcchnicnl mas. for developing improved 
methods of solid wasrc atnancnt, und for containing the rndioactivc materials removed by 
tremmt, Radioactive liquid wsstc from most technical mu is piped to this site for aenrmcnt 

stabilization oltcmodvcs. land reclamation, conminant movement, and ccology, 

und safcty is conducted nt this site, 

is used to conduct mcvch in mas of buic physics, Wnccr aemcnt ,  materinls studies, md 
isotope production. The Los Alamos Neutron Swacrh& Ccntcr nnd thc proton s t o n g  ring arc 
olso lowtcd on this site. 

are disposed at this site. 

pluronium m c n l l u ~ v ,  

TA-S~, Envlronrnrntml Rcscarch Sitc- Experiments conducted at this facility aplorc waste cover and 

T A G ,  Reactor Devcloprncnr See- A wide variety of octivitks related to nucluu tractor pcrfomancc 

TA.53, Maon Physics Facility - The 10s Almos Meson Physics Facility, P lhcrrr puticlc accclemtor, 

TA-SJ, Wusle Disposal She-Solid ndiooctive and toxic wastes that mect regulatory ~cccpmcc  criteria 

TA-S~, Plutonium-Processing Fncilitin -Thcsc facilities process plutonium md house mearch in 

October 3 , 1 9 9 5  / Rev. LO e-3 



TA-57, Fentoo Hill Site-The Laboratory's hot @ rock gtotbemal project k located at Fenton Hill, 
w h m  scientists arc studying the possibility of produchg energy by circulating water rhrough hot, 

rock located hundreds of meters below the w t h ' 4  surface. After the water is heat4 it is 
brought to the surface to drive clccuic gmmors, 

activities are conducred at this site, 
TA-59, Envlronrneaf Snkty, and Health Site- Occupational health and cnvironmcnwl science 

TA-~O, East Jcmm Road --This m a  contains physical suppor! facilities for the Labontoy, including, 

Th63, Pojnrito Road Service Sltc- This nrca conuiins physical support facilities operated by World 

T&74 Lar Alamor Alrpon-This area conuhs the DOEawned airport that ~ C N ~ S  the Lnbontory, 

the aristing landfill, 

Scrvjces, Inc. 
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List of Potential Release Sites 



t* 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. .  
Onoar  25,1995 I Rtv. 2.0 D.2 

tam 

crr 

kl 

ma 

ko 



. .. 

ULQmm 0 

w 

k m 

nt 

eQT 0 

1Wl l a  Ym 

l* 

i m  

M 

n 

tl 

n 

n 

n 

n 

n 

n 

n 

n 



w 

LO 

LO 

10 

LO 

LO 

be 

bO 

w 

UILCPL 

. .  
lUlro01 

W c o b b  

LO 

bo 

LO 

LO 

LO 

b0 

LO W 

a m y l  

-1111 
k 
c w 



1- 01 

01 

1- 01 

l* 01 

qQUml 01 

'.o#(Pl 01 

1-a 01 ' 

* a u N  01 

01 

l.mTl*) 

01 

k 

4 

ko 

U 



lomlcs) 10 

1omlICl 10 

1DQOlld 10 

l W t 1  

lD.QQJI.1 

10 

10 

10 

10 

I O  

10 

10 

i 

10 

10 

10 

10 

10 

10 

-- 
-tu* 

M c u  

c 



. .  

19 



t* 

n 

21 

11 

21 

21 

Zl 

n 

t l  

n 

21 

n 

21 

21 

21 

21 

21 

21 

21 

21 

October 25,1995 I Rrv. 20 

-I--.- --- 

D.8 



. .  

k 

knr 

n 

2l 

21 

n 

21 

tr 

Z l  

21 

21 

21 

21 

0.9 



n4Q4m) 21 v u  

V r  

*r 

a.l 

21 

V U  

ko 

D-IO 



k 

. 
n krr 

n 

n 

21 k, 

1Q 

10 

m 

n m 

n m 

21 c* 

k 

10 

rro 

m 21 

21 

21 

21 

27 

21 

21 



.bur- -- 
ou 

-- 
--I 

--- 
--or 

eo 

eo 

EO 

co 

to 

et, 

tD 

W 

e0 

m 

co 

W 

co 

Q1 

co 

m 

co 

m 



yo 

*. 

yo '- 
ko 4- 

I 

kar 

m 

ynr 

nl 



MWQ 03 

MI*(.) 03 

wum 03 

03 

03 

oa 

05 

05 

03 

kl Qu 



. 

0 

mrrm -- 
km 

ca Lml 

m *mp CIP 

3-m e 
Q3 

03 

03 

vw 

V n  

V r  

rro 

Vn 

. ,  

.*: ,'! 
-, ..J : . ; , : 



w& 

Y.1 

UII 

UU 

a h  

oy 

ow 

EO 

co 

co 

EO 

a 

eG 

W P W  

co (OmPE 



LI).- kn w 

- 7 0  01 

W 

m 

os 

01 

aa 

m 

03 

oa 

01 

03 

03 

V a  

.. 
October 3, t995 I Rev. 2 0  0.17 



eo 

co 

co 

co 

LO 

co 

co 

ca 

tD 

m 

u) 

co 

m 

EO 

co 

I- 

t- 

l U R o t K  

WORK 

@- 

I 

(4moc 

EO 

co 

co 

V b  



. 

m 

Lwrr 

m 

k 

ks 

ko 

Llo 

vm 

k 

yo 

yo 

U 

ourl 

a 



41907 I 1  

c41Qo1 e1 

& 

I.) 

# 

D-20 

kar 



, 

1loolfD) 12 

12402 

12- 

1x 

12 

12 

12 

12 

12 

12 

1Z 

12 

12 

14 

94 

14 

I d  

34 

14 

14 

ta 

mm 

-a- 

m- 

D-21 



. .  

Oetokf 3,l005 I Rn. 2.0 

m 

-- 
CUM 



n-a 

N 

zm 

m4 

ad -- -.A 

hkoWb 

u 

=A 

(*lu *- 



lWl4ll) 16 

0 1  w 

C-1- 

c.1- 

015910 

ko 

L o c a w  

7- 

0.24 

Rrw 



lrcmlrn) 14 

91 

18 

l a  

14 

la  

14 

l a  

k yor 



CIlQOl I D  

C.1- 

t l  

l a  

a7 

n 

n 

n 

ubp 

-Q- 

h b n  Y.Ip95 I Rcv. 2.0 P26 



L X  

CP 

m 

m 

CY m r a w  

bl 



63-013(01 U 

GBXQl W 

m 

4 ou 

ko 7- 

4 1- 

m 



31 

34 

w 

w 

16 

S I  

D-29 



I O  

V a  

yo 

ko 

w 

yo 

YD 

ko 

19 

D-3 0 

m 



.. . 

. .  

19alIO) 11 

11- 11 

11-r) 11 

-- 
#-&a 



1- 13 

1blDllht 18 

9c0011t)  i a  

16 

l b  

16 

1 I  

l# 

Y n  -m 

Y., krll 

11 I& 

i e  *W 

l a  tn 

l b  v'.L 

16 VU 

U 

4 

ma 

cy 



. . . .  
a .  I . .  

,I , * ,  
' ..: . ... . 

16 

-- 
Lop- 



BL 

B L  

et 

m.4 -- -A 

wl -- I* 

-A 

F 

3 
7 
c 
.,- 
?I 
.e- 
c 

uw 

c 



vm 

I --- tu V a  

mu--- - 
k. -- 1-J la  

ka 

? m a l  1 I  

l a  

i n  

la 

l a  

18 

i a  

ua 

3-35 



* .  

iCQO)(eJ 18 

1- 16 

1-1 18 

1UPUN) 16 

i a  v- 

18 v n  

16 *m 

16 vm 

18 v a  

18 V n  

16 V a  

T r  

vn 

D-36 



\ "  

)' ,..- , 
, I  

. ,  

gru 

W 

Qu CUY 

n3t 

. 



m 

rro I 

b u l  



h hum-- - crp 

*r 

k 

v u  

V U  

w 

mt 

CQ 

1s 

11 

10 

l a  

la  

10 

10 

i a  

10 m 

10 

l a  

10 

hl . 
Ion 

0.39 



6.1- 

GlWRl 

16 

16 

18 

1 I  

10 

i a  

l b  

16 

19 

$6 

16 

wo 

10 

w 

ko 

m 

w 

N 

clt 

ka 



?A 

18 

18 

10 

le 

16 

10 

q6 

l a  

e 

ycr 

m 

m 

18 

18 

10 

10 

18 

i e  

m 

ka 

16 ko 

10 

16 

1B 

wo 

4 

ko 

bmm 

16 Llb 



tW 

uy 

m 

01 

1 L  ? U n b ' l  



EW 

M 

-4 cc 

re 

mg 

nw 

P 

VJ. 



V r  -- 
m 

bm 

'I- 

t- 

cp 



44 

44 

44 

*r 

4 

rra 

m # 

44 

44 

44 

4 

m 

Qy 

4b 

4 

4b 

46 

4a 

44 

4 

44 

4b 

Irm 

Duu 

grw 

h 



hap- 

m 

#rr 

ka 



. '  

e. 
m 

- 

w-011 

GO413 MY 

Cool4 

C o o l 6  

crrrpn- ko 

om- No e '  



2-d 02 

01 

OI 

02 

of 

02 

a2 

02 

02 

02 

02 

Onoat 3,lOgS I Rev, 2.0 

4 

*b 

4 --wr 

4 -, 

4 

ko 

4 

h 

V U  

V a  



e 
T A  

41 

11 

41 

v n  

Y 

rr- 

w -- krr 

ho 

p 4 9  



caoor on 

4 

ko 

YW 

4 

V n  

I 

V U  

V n  



u 

u 

JWlD(0t 

aa 

31 

-- -- 
-a- 



SHnYpl , 

I5 

31 

a5 

1s 

35 

IS 

Jb 

36 

35 

35 

V a  

m 

ko 

4 

w 

Vo, 

cro 

Y I  

rro 

V a  

ko 

ko 



. .  

. .I .'. 
I, ,. I .  

, ..: . . .  I . 

41 

411 

40 

kp 

U 

48 

I 8  

4 I  

40 



Lboo) am 

sa 

U 

y o 1 0  85 ko 

Na 



b a l  w 

M 

-1 OI 

-a M 

)Ilr*mw u- 
vm rn- 

Ir 

k I- 

h -- 



lrnmt mu 1111 
7* *#*rrr 

01 

LJP 

CPY 

V a  rrno- 

v u  rcrp- 

Y U  

kD 

k 

ko 

T r  

Ilh 

map. km 



40 





. 

vm 

ko 

brig.- -- -- m 

Ica 4 

M 

rro 

*o 



LboIO 50 

1Q 

4 

V n  -.(lrm 

1111 

m 

6 6 0  



S r a  R 

, 
Q90) 

R 

IT 

n 

8? 

ko 

k 

Llo 

k 

uo 

4 

4 

*m 

ylrr 

4 



J 

M 

M 

D) 

k, 

4 

m 

p1 ko 

01 m 

OB *o 

OB ko 

08 h0 



0 
I 

I 
I 

e 

k t w  

kLY 

' . .  . 
.:. , 
1 '  ' .: 

Y Y  



cO11 

W15 

OB 

(ID 

A 

Ym 

m 

ko 

ro 

ko 

ko 

V n  

P 

4 



APPENDIX E 

Tables of Wells and Springs in the Los Alsmos Area 

Note: This is a preliminary effort to compile data on wells and springs in md around the Los Alamos 
National Laboratory. Existing information will bc included as it is found. This nble will bc updated to 

include locations and information on new wells drilled md new springs discovcrcd during the 
hplcmcncition of the Groundwater Protection Managcmcnt Program. 
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Groundwater Monitoring Pian 



CROWNDWATER MOhTTORIVC 

T'ms p r o r u n  is required by kbontoy's l -kudous  and Solid W;rrtt hmdments (HSWA'J and 
R:sourcc Consemuon R c c o v e ~  Ac, (RCIW) b d o u s  W a c  Fllcihry Pcrmir, Mdulc Vm, and by 
DOE Orders 5400.1 (DOE 199Oa) and (DOE 1990b) and Rcgulsiory Guide DOYM4173T (DOE 1991). 
Thc Lbnrary's W A  P m t  specifically rcquirts morutonng of he canyon dluvd groundwtcr 
svnm v1 Pueblo, Los Almos, S u d a  Momdad, Poclllo. Fmcc, md Water can yo^^, The WSWA 
Pemui alx, rcquitcs thx the prcscnr Ennronmnul Sumeilhcc P r o m  umcd out tn accordance wr.!~ 
DOE orders, shd1 be cenunud.  III order to dmonstc;lte prorcaon of he ITI;UP aquifer system. Txk Il l  of 
t !e  kbontofy's HSWA P c m r  rquircr the Labontoy to collca d o m u o n  to supplcmnrr and vcnfv 
c u m g  InfonnaUon on the cnwronrnenul scrnns at thc faulity, mcludmg hydrogeology mnd to collect 
mdyiC;Lj &u on groundwam, soils, suc5cc wtc t ,  scc!mcnt, and subsurfkc tp c o n w u o n .  

8, Desizn Criteria 
f h c  objecuvts of the groundwater survci l l~cc p r o m  mcludc 

. protection of the mtn aquifer syncm (x rcquirtd by the kbontory's HSWA P c m t  ); 
cvsluation of propagation ofprcscn: and p u t  r e l a c s  of radionuclides into m y o n  bottom wthm the 
f a c i l i ~  boundap, mcludjng accrdcnul relwscs md cflucnt streams (3 required by the k b o n t o y ' s  
HSWA Pcm: yld DOE Ordcn); 

LAM, EMP F N U  D M  ILVE 30, 1995 8- 1 



8. GROUNDWATER MOhiYTORINC 

1. A d b n  Le& 
Ths S m o n  concans the d runon  of enwonrrtatd taxer m p l ~ .  Some of that ~ m p l a  arc dram 
from public wtm supply wells, Compliance af he public watw supply s p c m  utth the Sa!'.!' Dnakag 
Warn AE ts Olscusscd m Sccnoa 6, 

Concenmuons of donucl ides  m cnviromcnul warn wrnpla from tbc & aquifer. the alluvwl percbcr! 
WICT m rbc unyns. md the mtcmcduu depth perdrcd sysmns. whether c0Uect.d w i b  tbe ~~~ 

boundsna or off site, my bc evaluated by cornpanson wth dmved conandon y i d s  (DCGs) for 
lnscsted W J ~  ulculsttd horn DOES public dose h u  (PDLt) (see S m o n  V.C.2 of EPG 1994, 
Conccnrnoons of d o a c u v p  tn m p l c s  of w:cr from the wxcr supply wells completed in the Lcts 
A h n o s  n u n  Jquifcr arc S o  compared to Ncw Memo Envltanmcat Dcpyrmcnt ("3). New Mexico 
Enwmmcnd hprovemtnr €hard WMEIB), and EnvuomcntJJ Protecuon Agency ( E A )  dnrrkrns vmcr 
sunduds or to tslc DOE DCGs ;rpplic;lblc to mdwcmy m DOE dnnkr7g water sykms, which n more 
r m w c  ~n a few ma, 



8. CROUS3WhTER MONtTORlNC 

TABLE 8-1. Rrgulatcty Limier For Chemical Comnr~rm ia 
Groundwirer and Water Supplv SvSterm. 

MCL Source I I CoWntuent Detection Limit 1 Amon Lev4 

I 
R a d i o o a k  Cdndfuuru  
Gross Alph I 3 O C L  15. I 15 p c i n  I40 CFR 141 I 
Gross a m  13 P C L  15r I A U U t d M  I 40 CFR 141 

,GmssGamr~ I I I m e  I 
‘j‘cs I 2  pC& I120DClh” I naac I DOE 5000.5 
T~~ I O P n C A  I I 20,000 pCA‘ I40 CFR 141 
%l I 0.02 bCJL I 1 6 pCrlL’ ! none I DOE 5400.5 
3rJcptl lO.02 p C l L  I 1.2 p C L b  I none I DOE 5400.5 
:ord Ii 101 uph I I20 Lcph I40 CFR 141 
>‘Am I O  0: p c l n  1 1 2 D C f i ’  I none I DOE 5400 5 

I “Sr I 5 p c J L  I I II p a t ‘  I JO CFR 141 

LAVL EbfP FIX& D W  JLWE 30, 1995 8.; 
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, .  . .  . , 1.  ' .. . 

1 ca I I I none I 
Cl I I O m I y L  I 1romnnl I40 cm 143 
rn IlOUarL I I 2 W ~  I40 CFR IS1 
p- I IXllJnC I 
HCOc I I I noae I 
F IIOOuPn I l16oouen I NMwOCC 1993 

I; I lnanC I 
Na I I I 20 mdL ' I  

I l4t)C.FR 141 KO,& I 1 o o u r h  I I O m &  

SiO: I I I P a w  
SO, I50 mdL I 30 m a g  I40 CFR 14: 
pH I I I 6.5 9 8 . 9  Io0 CFR 143 

I 

9 

I ! 
:_1 I none I 

I HardncsaJ 
CaCO! 
TSS 
TDS t I I SO0 m 4 n '  I40 CFR 143 

Condumvlty I I lnanc I 
Oqanic Consriturnrs 
Vohnlc OrgJNC 
Compounds 
Smwhnk 
o p l l l c  

ma, rnuluplc 40 CFR 141 I I ebncunkao 

I 
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ofsmtuy 4 u e n t  C& del Buey. In 1985, four momtoring wells were i d l e d  rn CdhA del 
BUT, to 4ut.e possible wntmnauon born adj- mesas (q., TA-54). In 1992, fie adbnolul 
alluvial wells were d c d  r.o mea the  terms of& Crrou3dw;llcr DLS- Ph. Also h1992, tw 
dccpcr m o m  m o m t o n q  W wtrc d c d  t~ mator dcprhr of58 m and 30 m (1 89 f. and 99 ft). To 
dare, dl bu: wo wdls YC dry. Two d1uvia.I wells had  on. One wed (CDBO4) had mou& 
s u m o n  to mcnt u-mlliq a bladder pump; tb well wy added to tbc surveillance atwork Tbc 
Croundwaztr D~schrge Ph commrud the hbanzory to a s c W e  of rouune goundw%m morutonng u 
five mlb (CD80-4,5,6,7,  msd 8). nvo neuuoa probe m o m  momronng tuba (CDBM-1 and 2). urd a 
mun aquifer w31u supply well (PMJ). The specific molllromg parynaers and mcnaes ;LT~ prtsmtcd 
m Table 2 of DP-X37 @MED 1992). 

3. Smplin: of Pcrchcd Groundwater in Budu rad Coaglomcrrte 
Perched go&?dw~tCT of 1Lmttd wmt occurs in he canglornmra and b d t s  h u h  tbc dluvkrn in 
pomons of Pueblo, Los Alsmos, and Sandi3 Canyons, Samples arc ob&d h m  NO tm wells a d  one 
spnng. Perched wte: in tbe babe r& is m p l c d  at T n  Wdl% Ifiprc 8-21 in Upper Pueblo 
Canyon, at Tc: Well 1A L I ~  t o w n  Pueblo C y l y o ~  and at B d t  S p ~ p  ip l owc  Los Alynos Cmyon. 

Lk rechqc 3 r r  nw Himlton Bend Spnng to Tcsr Wd 1A u csnmated to be one to rwo months and 
anorher WQ to three mono& to Basalt Spnng. Ten Well W-U (drilled to a drpth of 40.5 m [I:; fill, 
pcnc??:es the dluwurn and Bandclier Tu.Kmd is completed into the h y c  Conglommtc. Aqwfcr ccm 
mdwu the perched goundwur sytm LS of Lmirtd ment, Water INC! r n w u m m u  o w  a pen& of 
me tndrutc the perched groundwater sysrm LS bydrologdly c0nncae.d to tbc mum in Pueblo b y o n .  

1. Sampling of Perched Water in J c m a  Volcxniu Water Canyon Galleiy 
fht gtlley IS wtsl of the h b m t o ~  on the fwes of the m o u n m .  The Water Canyon s;Lucry collects 
spmg drschxp from J pnchcd vmer  zone UI the v o l w a  on the fl& of the m o u n w  west of Los 
Almos  and P ~ J W I ~ O  Platctu. Smcc 1988, the galley supplies &cup water for h c  zlwm p h t  at TA-16. 
Water smples ut colleercd from me w t c r  spigot n u r  the rmcro mamt at the SJllep storage ‘lyrkr. 

5. S impl in t  o f  Perched Groundwater in the Guaje Pumice 
Bay0 Canyon WJS he site of the L-L shots, which dsperscd d u n :  and I ~ i t b ~ m ,  Y well ;LS dqlcted 
u m u m  3 ~ l d  ~ ~ ~ I O S I V C S .  Scvcnl wells dnllcd durn3 Enwronrnmtd R s t o n u o n  clwnup acnvlUc~ found 
no S3wmtion m the dluvium. Two wlls (about 5 8 ~ 5  m (65 5)  d e ? )  wcrc rc*yned for L!e surve~llmCc 
nmvork. one o f  whch NU complcrcd as a neutron probe moisrurc morutonng m5c (BCM-I). The wells 
penctrawd 3 2  m (3 5) of d h u m  ud 21 .om (3 ft) ofthc GUJC Pumcc Bed. a d  are morutorcd m &e 
cvcnt ’ h t  s j rumon should occur rn chese nru 

LAVL EMP FWAL DRAFT J L X  50, 1995 
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Tcs: WcuS 1 and2 arc in b e  tower and middle rcrch ofPucb10 Canyon. Depthsro the top ofthe main 
aquifer yt 181 m231 m (594 and 758 A), rtspctavdy, Tat Well 3 is inthe middle mch o f h  Alamos 
Canyon whadcpth o f 2 8  rn (748 ft)tothctop ofthcmaiaaqurfs. Thac wells ut in e~y0psh-t  haw 
nccid Pueblo Capon) or are DOW radvrng ( h s  A b o s  Gayon) i0dusuia.I &ucnts, T c ~  Wells DT- 

359 a d  522 m (l.180 and 1,090 fi), mpccWdy, Tac Well 8 is in the middle reach of Marfandad 
Canyon, an a m  hy rteoves mdumul ducnrs. T k  top ofbe aquifkr lis at about 295 rn (968 21, 

SA. DT-9, and DT-10 ~e ~f r h ~   SOU^^ & of the kbons~v, tb the tap of fhc d 

b. Supply Web 
To supplcmmt mopMMg coverage pmVided by the dedicatcd maaito* (test) wth, & u p 4  a p p l y  
wlls addiaodly are sampled (Figure 8-2). Wvtr  for &e Labantoy and communrty is supplied from 14 
dcr;, d l s  in drrrc well fields (otowl, Pajamo. and Gujc) and me gallcry (see he), Wclls L I ~  tbc Lor 
Alarnos deld have ban plugged (IA-1, LA-3, L44, ad U-6) or twnd o m  to Sam IlddoDso Pueblo for 
morutonq and wycl supply (L+ 1 B, U-2,  and U-S), 

The G u j c  Well Field is composed of scvm producing wells; only 3 or 4 wells were in sewice d u h g  1993 
md 1994, Wdls in the field mge in depth &om 463 to 610 m (1.530 to 2.001 A). Movement of w3ttr u1 
theuppcr430m (1,410ft)ofthcaqurfnitsou~;c~ut 11 mly(36ptlyr) Cpunymun 1984). 

c Sampling of Springs 
A pnnapd na~llml discharge Y ~ J  for ?be m aquifer is along whlrc Rock &yon (Figure S * g ,  adja2cnt 
to the FLo h d c  Purrymun 1980), 'Ibis us represents I major uncontrolled coacmunmt rclt;ut zone, 
should the m i u  aqulfcr become c o n m . r c d .  Samplmg of pundwatn,  thm.ore, is conducted at 22 
spnngr in Wtc Rock Canyon (FiS, 8.2, Table 8-2) 

?he muons we composed of four groups of fpmgs, Three groups (Group 1, Jl. and IU) have sdlu 
squifer=rehtcd chmd quality. Water from these spmg is part of the man aquift: beneath thc Pap7tD 
Plattwu ( P u n p u n  1980). Chemerrl qwlity of Spnng 3 (Group N) reflects local conduons in the 
aquifer &sdwrgtng through J b u l t  in v o l m c s .  Dtshrgc P these spmgr m g c  from less rhyl 1 YSCC 
(025 g&SCC) IO 37 USCC ( 10 @SCC) ( r ) U v U f i ,  1980). 

LU'L EMF FSAL D M  JLh'E 30, 1995 8.9 
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8. GROUNDWATER MOhTfORINC. 

Figure 8.5 Scdimcnt and Cround*rattr Stations and Springs an Sa BCfoluo Pueblo Laad 
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8. GROUNDWATER MOhTCORlNG 

well G 4  
Well G5 
Well cb 
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8. CROUNPWATER MOMTORING 

Spnne 3B 
odm 05-snc S p q s :  
S==dSPMS 
lndiian 50-q 

station time I Anrlym 

1 

Alluvial Canvon Croundwam Svsrtmr 
'RaG-I*QBm 

M d S  
CcndlaorgMic 

I OW= 

Acidficbio Canyons: 
Hamilroci B a d  Spmg 
APCO-1 
wads dd Buy: 
CDE0-j 
CDBO-5 
COB04 
CDBO-7 
CDBO-8 
CDB 0-9 
CDBM-1 ( m o m  bole) 
CDBM-2 (maimre hold 
DP-Los Alamos Canyons: 
woc 
LAO-I 
LAO-2 
LAG3 

LAWL EMP FIYAL DRAFT JUNE 30,1995 
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Sution Name 
LAWS 
F a c t  Canyon 
FCO-3 
Monmdad Canyon: 
MCO-3 
M C M  
MCO-5 
MCM 
MCO-7 

An- 

Gulcnl IP0g;miC . -.. 

October 3 , 1 9 9 S  I Re, 2.0 F-15 
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;tadon h'une I Eurdvra I Fnqucnev 

5penctSprq: R V 4  
Cold Springs: La, 31 
LF7'm.k: Lac. 39 

2. Sampling Procedures md Equipment 
IC13 Urillucs D c p m e n t  is rhc ualrry ruppon cbnmcor 10 rhc Los Alvnos rZadorwl Labantory. JCl 
www md operates the m.tcr supply sysmn. and roucnely abwvls groundwzcr level m u w m e n t s  
from WjLtr supply wlls. 

All mpld wl! be collc~cd and handled VI srcordmcc uith approved Lbonrop Enwronmmd 
R C S Q ~ U O ~  Prognm Safc Openung Proccdum or approved ESH-18 procedures. S~mplct from wells 4 
be collcacd afkr ruficicnr water has becn pumped or haded to ensure h t  the m p l e  is rqmtnuuvc Of 
thc groundmter psem (a murunurn of hn wrng volumcr, of m d m g  warn). Spnns m p l r ,  

October 3,1095 / Kcv. 2 0  F-16 



8. CROuh'DWAT&R MOhTfOMNG 

8-16 

0 

0 

. 



6. ProgruP Chlnpu since tbc 1991 EhfP 
D m g  N 1992 and 1993, tht foUowrng quxliry coacrol imptovancars wetc carnplercd for the wds: 

Smplcs for low I ~ I s  of mum arc ywJhvd by *e U n i v e r q  of MGUW and heir QIW3p Asnrmct 
p r o p m  1s documented m Side Opmnng Procedures (Tnuum L s b m t o ~ ,  1994. 

3. Data Reduction, Vdidation, and Verification 
kbonrory ywlpd r c t ~ l t s  wrll be clccc,tonruJl~ vylsfcrred to ESH-IS IO .mnm. -e rxlnud data 
:mcnpuon mors, 

E. Antitipired Prozrun Enhrnccrnents 

1. Equipment Improvcmcnu 
Dumg Fy 1995, dl momtonng wc!ls 4 1  be cquippcd wlh pcmmmt t d m n h u o n  markers. 

2 Establishment of ActionlAIorm Levels 
k w ; l s  discussed ui Sccoon 8,B.1, if smplcs ;vt found to exceed one W o f t h c  r e l m t  MCL or Amon 
Ltvcl, follm~* up sunpltnng or y131yts of the tnvlronmcntd conhoons are conduncd. TIUS dso applies to 
~ Z ~ l i o n s  ~ c n c d l y  h v m s  znalyte vslucs below the m o n  levtls, but wrh momdous d u e 5  hljlcr d m  

LA" EMF DUFT JWE 50, 1995 8-1 7 
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h u n d w r k r  Proudon MMagcmenl Prom Plrn 

8, GROUNDWATER MONTTORISC 0 
F, Refcrcnca 

ASTM 1990: AmCrica SoCicry for Tannq and MaunrL, ' S M  Guide for Design and l m a l h o n  of 

DOE 1P90x US Dcpmmt of Eo=, "Cnd Environmd Protecdon P k "  DOE Otda 5JO0,l 
(June 1990). 

DOE 1990b: US D q m c n r  of trcgy, " W n o n  h e o n  of the Public sad the Enhamens" DOE 
Order 5400.5 fcbnury 1990). 

G r 0 - m  M w ~  W C ~ ~ S  IP GroUDdwar~r -,' AsfM D-5092-90 (1990). 

SMED 1902: "Croundwaier Duchuc~c P h  h p p l i o t m  for S y ~ l t a p  W y t m t e r  Svncrru consoljhuon 
Projc~," Sew Mmco Enwronmcnt D t p m t n r  a p p r o 4  number DP-857 (July 1992). 

SMEID 1090: '?iw Mwco EnwromentJl lmprovcmcn; Division - Groundvntcr Seaan. Monitor Well 
Consmetion and Abandonment Guiddmes" (3'0vmbtr 1, 1990). 

M L  EMP F N U  D W  JLWE SO, 1995 8-19 



. 





J. 

5 
Ground-water Recharge and Row Systcm determination west oftbe 

Los Alnmss NationaJ LPbontary a m  Los Alrmos County, Sew Mcxico $ 

Los Alamos National Laboratory ("L) is loertcd on the cast flank of thc fma MounPins 
ntar the west side of the Rib Gmde in nonh cmtral N m  M&co (fig. 1). The kma mounmins 
arc h d & d  os volcanic pile that nm on lrrd riw above a zone of fauln at the wesum edge of 
the Rio Grandc dcprtssion (Griggs, 1964). LANL is louted on the Pajbto Plrltau (fig 1) which 
is a topographic hieh that slopes gently msnvxrd to the Rio Gmdc The wtSt b u n -  of the 
Pajarito Plateau i s  the S i m  de 10s Valla 

The Tschicoma F m t i o n  of miocmc age and the B a n d d a  Tuff of PIarcocae age arc major 
volcanic units in the area ?he Tsbicomr Formation fonns the mountains of the Si= de 10s 
ValJcs. bcrween rhc Valla Caldaa and the Pajarit0 Plaunu. and is ptcxnt beneath h e  lrurfrn of 
the western edge of tbc plateau The fomution is composed of htitc, qwa-ladtc flows, md p p  
clastic rocks. The Tsehjcoma Formation is overlain by the Bandclicr Tuff dong the flanks of the 
mountains. The Banddia Tuff is a suia of ash flows and ash fdls of hyoliuc tuff and ups the 
Pajarico Platcau and uvalics h e  Puye Formaen and basaltic rocks of Qlho Mesa in the cmorl 
and casm edge of the plattau (Purtymun and Johanscn, 19741, 

a ,  ' 

The plamu is fomxd by rocks of the S a m  Fc Group of middle yr) Miocene to P k i s t m e  (7) 
ape and volunk rMks of PIioctnc and Pldstoccne age ( G r i g p  19-64. fig, 8). ?he Sanu Fc Group 
comprises the Tcsuquc and the Puye Fomnons and the basaltic rocks of Olino Mesa. The Tau- 
que Formation c o n s h  of friable to moderately well ctmcntcd siltnone and sandstonc with lenses * 

of conglomerate and clay and some hrabcddtd basalt Bows. The Puyc Fonnadon is a poorly con- 
mlidatcd C O R ~ I O ~ C G I U  chuulcl-SU deposit ovalain by a fanglomcratc composed of voianic 
debris ?he basaltic rocks of chino Mesa consist of basalt and basalt brtcEir that overlie thc Pup 
along the KO Grandc and intcr6ngas with the conglomerate to the west heath the Pajarim Ph- 
mu (Putrymun and Cooper. 1969). The Bandelia Tufl ovcrlia the Tesuque Fomtion in thc 
study arc& It is the Tom Group of ebc Jtma volcanic dome ( K d e y ,  1978) that mulud h m  the 
products of the explosion and subsequent cnrpdons of the Vallcs ddm w a t  of the S i a n  de 10s 
Vallcs. 

Thc Prrjarito Fault Zone Lies ncarthc wes~pn d g c  of the Pajarito Plateau. South of the LANt l t c~  
the Bandclicr Tuff on the cas side of the fault is downthrown abut  300 f a t  in relation t~ the tuff 
on thc west side of the fault  To the nonh thc fauit splits into two d c r  subparallel faults, both 
downthrown to the easf Displacncnt decreases norhward until both fadK die outThc fault 

I 
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Probicm: 

Frazia Gob (wrirrta comuniution) hrs sunpied and analyzed water from m y  wrlls and 
springs in the laucd on dcu&um and oxygen-18 dam hc has concluded that rcc- tu 
platcrru pqda s y s m  u ~ o t  k from cbc VaIlts Caldera and ttrrtnehatgt to the phmu 4 

wur in the caldera and in chc plateau 4uifcr sysum is anorher ~ l f o n  hc gives for no rcchaqc 
from the caldera. He a h  concludes rhrtthe rinp.fncnutlc0lhpst fads of the ddaa deprcsrioa 
and the Pajuito fault zone d c r s  horhnul flow from the caldera to th; plrmu aq& sysum. 

The Rjarito Fault zone inrasc~n the area bcwccn the 3 a n a  Mouneins urd the l l ~ u  around LOS . 
Alrmor The fault ranc m y  provide I conduit that allows deep g t o t h d  wtcr to cntm the 
shallow a q u k  sysuxn or watct r#hargcd in the Sicrra de 10s VaUcs may be holnplbd urd 
d o w d  to flow to the plateau aquifer system. ?he inffucncc the hdt zunt has on r#hrrgc .nd on 
the surfact- pnd ground-warn flow sysms hrs not bcar investigated. 

s y s m  is probably born a lower elmtion thrn the caldaa Diflacficts h chwnicpl qurliy 



e 

supplied by intasaca, faults, and fractun=s need to k knuwn 
,” I 

The city of hs Alarnos and LA?? have p w n  OVP the last twenty y c a ~  and more pmduerion 1: 
wells have been drjllcd on the pktcau, During the operation of LMNL. haardous materills 
been disposal of sediments of the plateau, C m t  guvmmmt rcpla&ons qk documcnra; 
tion of lwdons  of disposal sits, ypcs of materials in the disposal sitcs, and impact of disposed;; 
materials on the ground and on surface and ground warn, and eventually clan up of contar& ,‘k 
nard s i t s  Bdox impacts an the hydrologic sysum can be d e u d n e d  and conaminstcd ground:; 
warn cleaned up. the ground-watcr flow system must k lrnown. Purrymun and Johanscn (1974); 
show a watrr=lcvtl contour map that hdicatcs diradon of flow, Therc M no contours west of Los 
Almos indicating a lack of ground-vam flow informadon on the wesrtrn edge of the plaeau and 
the Sim de 10s Vales. This am is hydrologidy hportvlt bccausc it is n possible r a h q e  
ma for rhc piamu. 

Objectives: 

Specific objcdvcs of this srudy arc: 

2. DctMminc the influence of the hjarito Fault zone on the surface- and gound=warcr Aow syse 
tems 

3. Damnine hydroiogic chvacteistics of faults and fneturcs in the Tschicom Fomrion, Ban- 
delier Tu!?. and Rocks of Chino M a  that overly the local aquifer system 

4. Creak a pound-water rnonjmnng ncnvork that can bt used for future dcfiniuon of the flow sys- 
tem and to d&nc the flow systcm of h e  local aquifer system. 

Approach : 

To d&c the influence of surface flows on recharge YCU and the influence of the Pajarico 
Fault zone on the surface- and pound-warn systems eight surface-water stations will k ir~aallcd 
on nvo m j o r  drainapes that hwd in rhc S i a n  de 10s Vatlcs and flow onto the Pajirrito Platuu, 
lhcsc &ahages may k the Lo5 Alamos and Cuaje. The drainages and sites for the gaEcs wiU be 
dncrmincd in consulradon with sa of LASL Two gqes will be installed abow thc Rjarito 
F3ult and two below the fault in each dninagc. purpose of wch sa of g a g a  in a chinage, is 
to dewmine the gain or loss of sudacc flow for the sclcctcd mchcs of the channtL Dam from 
gages immdatcly upmeam and d o w n s m  of the fadt will k used to d c m n h c  the influence 
of the fault on surface=waur flow, D m  from gaga defining rwchcs upsmm and d o w n s m  of 
the fault will k uscd in establishing infilmtion rata in h e  Tschieom Fomdon and the Bande- 
licr Tuff in thc a m y o  channels. 

To assist in dmmnining the recharge YCG for the aquifer system, the influence of the Pajarito 
Fault zunt, hydrologjc chmcunstics of fsula and fncruru in the famarions overlying the Tm- 

7 

Oclokr 25, 1995 I Rcv2.O C-i 



quc Formation. and m crnu 2 ground-- md&g aawork eight wcllr wiU k drill& 
Two wch, one ahout LOO0 feet into he Trruque farmdon and one about 50 fatt into the fo 
tion, will k drilled west of the Rjaha fault in the floodpkin of o x  of rbc s c ) d  dhqs”T) 
when surface warn gaga are instalid ust of Pajdto Mou& The decp w d  wiIl k abut 
S O 0  fact deeplad shallow well dl beabout 1500 fatdap.Thcst wo wells will k u d  tb 
monitor ware I d s  and the dim kill d t  in knowledge of the v a d d  gradient upsrretm of the 
f d t  and down gnditnt of thc Vdla Cnldaa pu Tbo Wtlls will k drilled east of tbc frult la tk 
floodplain of the spmc Jclened Oninagt.Tbcdap well will k about 1300 f c u d a p  md pnc, 
pare a b u t  1,OOO feet of tbc Tesuqut F d o n .  Tbt W o w  well will probably k hished in thc 
Pup Fanation with a rod dcptb of about 500 f a t  These w o  wells will k monitored for wrm: 
Icv& yidding v a d d  gradicnn cast of the fault and horizontal gadicna knvccn thc two 545 of 
w d s  in the floodplzh at two depths in tbc aquifer sysmn 

Fourwtlls will k drilled on h e  mcsa A dtep and ashallow 4 will bc mcd wstof  the fault 
and cast of Pajpfito MounPin. These two wclls Wiu k driUcd to depths within the aquifer about 
qual to the wells wcst of the hult in an arroyocbapnd. Adap and ashallow weU will k Wed 
cast of the fault on the m c s ~  These wells will k drilled 00 depths Within the a q u h  compvrnblc 
to the wells crillcd in the YroyochanncLcastof thc fault Thcx wclis, on the ~TICSL wil l  k mow 
i tore  for wata 2cvd.s and the dnu will allow v & d  pndicno to bt d d n c d  at each site pad 

horizontal gradients bmvkn otha wclls on Pajj;Vitu Plateau. 

Vadcal gadicnts will k dc*Cmrined furall dcep and shollow wtll clusters. ?he vcrCiarl gdients 
will k compand to those found in otha well clusters in and out of m y 0  chmnds. This cornpar- 
ison of vertical gndicnts dong with the strtynflow dra will k us#L to dctEnninc i f x d u q c  is 
through arroyo channels. from thc caldaa. to the w or from both. Ifv&cal paditnu m tbc 
s3mc for wells in and out of the m y o s  nppmhble recharge is not coming from loss of MOCT 
m y 0  channels and most rrchntgt is from the d d a  L c v a d d  &!radiants arc grcatcrfot w 
the a m y o  and hac is surface waur losses then most rcchqc is through m y 0  chnncls .  Lf h 
izond pdicnts ut from moyo chum& to mesa arms then =huge is from m y 0  channels. 

.18 
W~tcr-Lcvcl dm for the eight wells will k d to evaluate rtgion;ll recharge and regional horb 
zonnl gradients. Dam from thcx wells and hrn cxisdng mlls in rhc a m i  will allow a piaomct- 
nc-surface map to k consmrcpd for the a m  bctwcen Si- dcl 10s V a t s  and Los Alunos. ?his 
map w i l  d o w  a more atturatc determination of the dirccdon of ground-wrer flow 10 k mdc 
Thc wdls will k used to monitor chaqw in the piaomemc surface ovtr h e .  

Each well will k drilled using a US. Ccologiwl Soryr  driu rig. Each hole will bc cord t f  nujot 
bthOlOgiC changes. Ten fat of corc will k taken The eo= smplcs will be anal@ for muisPrrr 
content p m S i ~ y ,  pcrmwbiliry, and will k uxd to cplihct bortholc geophysical l o g  M o h  
conmt of the core sampics will be used to cplibntt the nturmn log so it ~ l l p  k used to crdmut 
thc depth to which potential recharge wattrpcnemtts. PmabSty will be us&l in d d g  
thc volume of warn which would be able to p w  through thc pUd& sediment type. hdty 
wil l  assist in u l i h d n g  the ncuaon log for ncumn porosiry, Each holc wiIl k driUcd to tk top of 
the Pus  or Twuqut sediments a7d the drill s m  moved form tho holc Acousdc alcvkwtr l o p  
will then k run in dl holes using the USGS C c n d  Region logger and cvduaccd by -of tbt 
Ccnaal Region &gS;ng Unit  n e  ultviewa logs will k tvduatcd for rhc occurrmcc of frae- 
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~ f e s  in the unsaturated rOnc and fmxurc d c  dip, and Siu In conjunction with the tclcviwtr:: 
logs a r e ~ m - f l u i d  conductance log will k ru This log will k uscd t~ determine if W l m  is, 
flowing into the borehole through fm~oms w fad& Mowing water h m  f r a w  or faults may: 
havc a Merent tcmpaprm or fluid candueranee than the fluid in t!!e boarehole, An a m p t  will 
be made tn m o v e  tbc drilling mud and rephad with a lcss dcnsc fluid, if the hole will stay o G i  
Replacing the dcnse drilling mud might allow water to flow from fmeturrs and faults into the well 
bore. Several passes using the tnnppontrr.fluid c o n d u m a  log will k made. These data wil l  +, 
dlow an eshu of ground-warer flow, if MY, through f m m s  and faults that might be r#h*{ 
ing the local aquifer system. A Srarisdd evaluauon of the occumnce, Saikc. dip, and fraluency, 
of fractures and faults will k donc. This evs ldon wiU consider the regional smss 6eld and may 
rtsulr in information about the orientaidon of faults and fmcmrcs dm will most likely aansmit 
water. 

Each weU Will k wscd wkh &inch stal casing. All wells Will bc ccmcnud &om the bonorn of 
the hole to 5 fat below the boaom of  tbc scmmxl interval. Each wcll will have. 10 frrt of s ~ e c n  

insu.kd at the bomm of the well a b c  20 f a t  of blank d n g  that will k a rap for scdimcnt 
and phcuhtes. Each well will be pave1 packed from five feet below the screened inurval to 10 
fm above the top of the m e n ,  The remainder ofthe annuls space to land surface will k 
cemented. Drillers logs wil l  bc recorded during drilling, Caliper, nsisdviry. tcmpcntun, neutron, 
g ~ m  and pnma-gamma logs will be run afta d.jlling but kforc complcrion and dcvclopmcnt 
in all deep holes 

If dam collu=rcd Erom the 8 wells insdcd for this project indicate that r e c h q e  to the lowl aqui- 
fa system is from west of rhc Sim dc 10s Vallcs then dccp wells should be drilled on the w a t  
side of Pajarito Mountain. in or near the Vallcs Caldcra. At lcast 2 wells should be drilled into the 
local aquifer system so horizontal ~ c n u  can be dcumincd,ThEsc wells WiU be about 5.000 
feet deep and pcnmtc the Tesuque Fomdon. Watcr=lcvel data from these wells Will be used to 
dctamine ground-wmr pdicnts tmwcen wells in the c d d m  and the next well or wells to the 
cat The depth of these holes may r q u l r t  ;t l q c  cormacid  driil rig. Since rhc drilling of these 
wells is not dcrtrmurcd to k nccusrvy the spai6caoons for the holes and the costs will not be 
included in this proposal. 

Dumtjon of the Project: 

The project is dcsigntd for six years, Ttir amched work plan shows beginning and ending rima 
for specific mks and the length of dme mquired io  completr a specific risk. Monitoring is a long. 
term task but it k not shown beyond the fifth year, In g e n d  tcnns. the &st ycar of the project 
will be used to scltct sites and install and operate tight sum-gagiing stations. D h n g  the saond 
vear four wells will k cord and dtillcd in the floodplain of the sclattd dninagc, Borehole g e e  
physical logs will be run and analyzed. In the third y t y  five wells will be C O ~  and drill& One 
well will be billed west of Pajanto Mountain and four on the p l a u u  cast of PajaAo Momah. In 
all hoics brcholc geophysical logs will be run and analyzed. Data colltction will start in the b t  
ycar and condnuc h u s h  the 6fth year, The ha y c y  is for nport prcpmdon and publication. 
Water-level data collcerion is cxpcncd to continue indefinitely. Long-term strcun=gagc operation 
may not be n t f t s w y  depending on the need for long-term data. The decision to continue gage 
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r'sclll yu r  1995 
Pmonnd S63.300 
Surface warn gage consmetion rad opcmrion SlIl,800 
TtaVd $3300 

Total 3Tmn 
F " i l  ,*tar 1996 

Ppsonnel 
Drilling four wells 
Sufacc water gage opuarion 
Travel 
Vchiclcs 
Recorder purchase and rend 
Vehiclcs 

Total 

Fiseat year 1W7 
Pmonnd 
Drilling four wdls 
Surface watu gage opendon 
Travel 
Vehicles 
Reorde r  P u t r h x  and rental 

T o d  

F i s d  p a r  1998 
Pcrsonntl 
Surface water gage apcration 
Travcl 
Vchiclcs 
Raorda mtal 

Total 

Fhrrnl year 19% 
Pmomd 
Slafacc w o w  gage opemaon 
Travel 
Vchiclcs 
Recorda mtal 

Total 

$2246,OOO 
586,400 
S6.600 
33,400 
S6,rtOO 

33m1j 
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, All wurk for this pmjm will k suppricd by the US. G d o g i d  SWCY. Drill W S  arc supptied 
by the Ctologic Division. Iht New Maim Dhrin currrntly has the manpow requirtd for thh 
project and will consist of: 

Rvjm Supervisor GS 13 
Project Chid GS' L2 
Bydrolosist GS If 

GS 11 Insmmmurion Tcchnicivl 
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Evaluation, compih~on, and collection, of hydrologic data in and around tbc 
ILOS Alamos National Laboratory, New Mexico 

"he P a j a b  FaultZone Lies n w t h t  wcsm edge of the Pajarkt Phmu South of thc W u c r  
the BmdcliuTuS on the cast sjdt ofthe faultis downthrown about 300 f a t  in d o n  to tbc mit 
on thc west side of the fault To rhc nonh the fault splitr into mo smaller subpadlcl hula. both 
downthrown to the u~st. KcUcy, (1978) sbom a fault zone throughout the Espmok B a s h  The 
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? 
downthrown block is to rhc cas from the southen boundary of the basin to the C h m  h v a .  The 
downthrown block and dip arc ta the west nonh of the churu Rivcc, 

The xdimcna: of the Sann Fe Group arc the main aquifer of the Espanola Bum. Bonon (1974, pi 
353) reponed maxll~lum thickmi of the Sanm FC to be about 12.OOO feet ncu Espanola CordcU:. 
(1979. p. 61) repon low density rocks he c o n s i d d  e y  Smta k scdimcnrs to bc betweenl 
8.200 and 16,600 fm thkk in o g a b  just south of Espmola South and cast of Los A b o s  + 

CordtU (1979. p. 62) q o d  low denstry scdimcnrs k w m  7.900 and 19.ooO f a t  thick The 
main aquifer of tbt Pajarito Plateau is composed of Sua Fc Group . d m c n t s ,  the Tuuquc Fop; 
moon and the lower part of the Puyc Fonna6oa ?be uppa surface of the main 3quifm nses :-'j 
wesward from the Rio Grandc thou&$ the Tcsuquc into the Iowa pm of the Puyc Fomdon 
h m t h  rhc c c n d  and w c s m  pans of the plateau. 'Ihc water u unconfined in the westan cdg 
of the plamu irnd becoma confined BS warn in the quifa moves below the less ptrmablc sedi- 
ments of the Tauquc Fomaon along the casm cdgt of the plarnu and dong the Rio G m d e  
(purtymun and Johanscn, 1914). The 6rst watp supply wtllr drilled in the 10s Alamos area were 
in Los A1mos and GUJC Canyons at the eastan edge of rhc Pajarit0 P1atc31t These wells were 
finkhd in the Ttmquc Formation and produced less than 500 gallons pcr r h u t t .  As molt water 
was nndcd, ddidonal wells wcrc Criud. m the west on the p l a t w l ~  These new WCUS wm-fin-  

. ish4 in the lowcr Puyc and uppm Tesque nnd produced about 1.501, gallons pcr mhutc Pur- 
rymun and Cooper, 1969). 

.. 
, 

P I  
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Problem: 

Stone. Da~is ,  and Kacman (1993) conducted an assessment of thc pound-warn monitoring p r p  
pyn at LA% Their tmphttsis ww to evaluate the ground-wnm data collection p r o p  €or the 
purpose of dctEmrining gound=watcr conraminanon from spdfic  contamhadon somes. An 
tvduadon of the need for pound- and surfacc-waur data to k used in a defhidvc concepnraliz- 
ing of the ground-wnta ;urd surf3cc-watrr sysum on and around LANL nnds  to bc done. 

Ground-warn data, such as dqrh  to warn, chemical, and physiwl chuadsdcs of the water, 
hydnulic condumvtry, and stongc cocf5cints lue sysrematidly collected in and around UNL, 
Surface-water stagc-dischargc nnd chcmial and physical c h m d s d c s  of the warn ye bdng 
collmcd in the aru Thousands of pieces of hydrologic datn c m d y  exist for the LA"L 
arc& These data arc stored in many formats by individual investigators and by organkdond 
unit5 at LA%. Ground-warn Aow and m,nsport m d d s  that simdatc pound wata and water 
quality conditions in and m u n d  LAlC arc planned for dcvelopmcnt in thc near fururc. Tl-tcst 
models rquirc a wide varkty of hydrologic data, both c m t  and historic. A comprehensive data 
base that is dcsigmd to stoTc, tvduotc. display. and repon gound=wam, surface-wata, and 
waterquality would be useful for scientists aL LANL. (Stone, Davis, and Ki~mnan, 1993, p.7). 
Computa communicadons ktwecn the sysum on which the proposed dam base resid= and the 
compum systems used by LAW investigators would have to be established if a cornptehcnsivc 
dam base were to k dtvcloptd. 

As dwcribzd in thc inuoduction of this proposal LANL and Los Amos County arws are not iso- 
laud from the Espanola Basin to the north, from the Jcmn Mount;lins to the west and souh, or 
from the fio G m d e  and associatcd tribuwies and undcrlfing scdvncnts to the wf figure 1 

! *  



Objtedvts of the proposed study w m  scleEad t~ mect the nceds d d n d  in rbc 'Problem" section 
of the proposal The OW ob&& of this proposal is m evrluau the need for specific h y d m  

. logic dan and compile, collcn and s m ~  tbc n d e d  data in a USCS d & p d  and operated corn 
p r c h d v e  data basc 

Spffific objeEdvts of rhc proposed study stt: 

hydrologic data in and around tAhL 
1. Populaa the USGS National Waar I n f ~ t i o n  System (hWlS) data bast with cxisdng 

2, Establish communiudons btovecn LAN% computer syso=ms and rhc USGS computr 
sys- 

3. Evduixe current and furm hydrologic dam ncods at LAM, 

4. Esublish a p h  fur rhe insnllptian of monitoring w d s  and surface flow gaging stations at 
WL 

9 5. I n d  test and observaion wells nnd &face flow gaging stations at LANt 

6. EvPluatc the nccd for and fxqucncy of pound- and surfact=watc dm collarion adjacent 
to LAm. 

7. Establish a dam cotleaion a a  work and coU#tion schedule for Siw adjacent to LANL. 

8. Collect dan from thc sclcntd sites for the scheddc s d d  adjacent to LANL. . .  

Purpose: 

The purposc of the proposed mdy is to develop and mainnin a comprehensive hydrologic data 
base hat will k uscd by LANL Sdentbm to storc and nmicvt data An cvaluanon of the hydro- 
logic dam nteds, MI for current and for f u m  nceds, bc made trsulting in a dam coIS&on 
plan hat will supply rhc kinds and munu of dam nccdcd for CtPrtnt and funvc studits, indud- 
ing gound=water flow nnd pound-warn muport models. 

This proposed study will encompass most of the Espanola Bask Exisdng data will be compkd 
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Approaches rrill be discussad in the orda that the ob)ccdvss of the proposed project w m  prc- 11 

xntcd. The USGS M dag basc is designed for caw and d c v a l  of dl typts of hydrolopic L: 
data. The Primary rcquircmcnt for dam cnuy is a Unjquc number for & This number k :*I 

bascd on the lannrdc and longjrudc of the Site so a lccation for tach Site is mdatory ,  Thm ast ;, 
Jso other ehvactcrisdcs of the sire and sptdfic data that arc mandatory for cnuy into the data 
basc. With a lixaoon a si= idendfieran thm k cscablishcd in the data buc. AU data enma! into 
the dam base for P site arc associilud 4th the site identifier. 

The Eirr: usk to m e t  objerdvc 1 will bc IO aceumulart dl hydrologic data at LAHL in consult= 
ants rcpom, md in Bts of sue and local govanmar  ofSces. To ob& the tANL data. i n d  
leaas from the E n v i r o m n d  ProtEedon Ciroup (EM.8) to all LANt dcpamrrents that may have 
or ut cunmtly CoUcCting dm will be sent questing infomation about dam in their possession, 
The request l t 3 a  will aplain the dm compiladon and coUbetion srudy. the data base that will k 
used to store the data, and the advantagcs on using the data basc. D c p m t  ttsponscs will need 
to specify the tyjx of data availablt, the f m t  of the data an csrimtc of thc number of sitcs *at 
have dam, and a contact at that unit ta assist in obtaining tbc data. USGS penonncl will met With 
the conwn person and amngc for tbc data to k m u f d  to USGS personnel, Depending on 
f o m t  the data will bc entered into the data basc Digid data will be mmcd using computn I 
techniques. Data that is on p a p a  copy will k coded on to the proper coding form and manually 
entered into the data base. 

Reports from LAhZ contnc td  consulrants that c o n k n  hydrologic dau will be obtained through 
the Environmcnral Rotcction Group. Bibliography sevchcs wil l  k usd to dctcmrnc which con- 
sulunt reports, not asocialcd with LASL but spaific to the study ism will k needed. These 
rc;rom will bc obraincd through libmu, h m  thc consulmt that did the work or from their cli- 
ents. These data will k cnttrtd into the data base using compum aansfcr of the data. if ki digital 
f o m t  or by cDding the daw on thc appropriate fam and mvlual cnpy into the data base, 

USGS pcrsonncl Will contact sou and Id npencks that have data in the Espanola B a s h  l'hesc 
data will be obtained and cntcrcd into the data bax 

Communicnuon berwccn LANL computers and the USGS computcr on which tht data bise is 
10;ldc.d can k csabhhcd using the Inmtt system Access to thc USGS computcr Will be cstlb- 
lishcd in the second quanrr of the firs! y c y  of the srudy, The USGS will furnish LAN1 With ant 
copy of the data bLse u .  muid for tach depmmt at LASL that dcsircs access tl, thc dam 
base. A rwo day data base u.im mining class wiU k c o n d u d  at LA?& M o t e  objativc 1 has 
b a n  completed. 

With historical data in &$e d m  base unC infomadon available IS IO the typc, location, and fie- 
qucncy of data k i n g  collected by LANL or other organhdons, an evaluation of short- and long- 



tum data colladon necds and the &&g dtn collection m k s  wil l  bc m P d ~  Thij cvduation 
will done by LANL sta& dertnnincd by the Envhnrnent P r o d o n  Croup. USGS staff. and 

uadon will k to derrrminc thc short- and Ionpram hydrologic dam n d s  of LANL in the con- 
tat of a m n t  and funuc studies in and around U N L  Fur'txpmplc. a pwd-water flow model 
of LANt and adjarmt area is M y  to be devclopai as vill k a ground-waxer ampm model. 
the dam collation network evaluarion wil l  considerbsc probable projects md corrrput bta U t  
arc in the dam base and ~ ~ ~ l l ~ t c b  collation at LANL t~ data that Will be ncedcd to develop and 
calibrate these two types of mod& For och probable hydralogic investigation rhat rrtight k con- 
d u d  in or around LANL an evaiwuon of the &a needs will k mrdc 

USGS staff twill compile information from the tvaludons. A USCS Oprr-File Rcport will k 
p~eparcd that describes the suggested hydrologic inveirigxion. the dam n d s  for hat  invcsup- 
don. and the short- and 1 o n g . m  dsg needs of each probable pmJ& ?he repon will also congin 
3 sunmay of the avdilablc dm ttrc W mxcndy being collected. and suggestions for funur 
dm collcetion (rype. locadon, and frccpmxy). 

For thox sites that arc ncnss;uy w be rsmbhhed within the n a t  4 y u r ~  (Federal firzal years 
1996.1999). both ground and surfacc Y h e  P p h  wiil be dmloped for the cstJblishmcnt and 
o p t i o n  of each siu. S M c  drilling dm. drilling proccdurts. consnucion. resting, finishing, 
and data collection at each test and obstrvadon wcIl sitc will be cssnblishcd For surface-warn 
sites location. type of conml. type of ha to k colla&. und data collation frequency will be 
dccdcd. This i n fomuon  vcil k indudcd in the Opar-Fdc Report mcndoned a b v c  

Dan coUtction from existing sites at M I L  will conrinue by the LANL dcpamnent that has ken 
coll&ng the d m  If thcrc arc sim &at ppc not bdng used for dam c o l h i o n  but the cvalur 

bqh dau collmion from that sile. Thac dm will be c n m d  hto thc data base q m l y .  

sap: or local gwanment agency & suggespsd by I4NL or tbc USGS. Tht pupox of thc cl) 

results in conclusions chat dm should k collccud at thcx sites then M L  or USGS W 

From 1996 through 1998 the rccommcndcd pound- and surface-watp sius will k consuuctd 
and opemal, For wch w d  drilled. rwred and finished P USGS Open-File Report will bc corn- 
p l e d  The rrporc wil l  contain d d p d o n s  of the drillin); a p n o n ,  geologists dwaipdons of the 
curring or of any COE that might have kcn coUectcd from the hole. p o p h y t i d  logs, aquifa test 
proctdurcs and ruults of chc aquifer I~ST;. and d d p a o n s  of the daw collcdon methods. 

USGS or LANL su€f  will collect the specified d m  hrn mch of the wells that were bil)cd Thc 
dm wil l  k collfftcd 3t a frequency choscn by the wdundon gmup. All datn Will k e n d  hm 
the &a base on P quarterly basis and will k available to L4NL M t h t a u g h  the communiudon 
link with the USGS compuur, Each year. smrting the fourth year. an Opcn=Fdc Data Report will 
k p h p y d  that summarizes thc g o u n d - w t a  dam collaed h m  all o b s m d o n  wells in he 
ncnvork for the previous water y w  (OcmbSepmbcr. Surfact-wta sitcs and thc dpm cob 
leetcd at each of those sites will be includcd in the USGS Annual Report for New Mexico, 

From figure 1 it can k sm that there arc many wells adjacent to LAN1, Most of h u e  wells UE 
not masued  for depth to wnlcr or bar!$ not sampled for water quality detamimtions on a rtw 
basis, Figure 2 shows the lowdon and type of sufacc-waccr data collecttd in and adjacent to 
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LAN.. As disEusscd in the approach for madng objective 3, the dam ne& of LANL, in the con; 
text of a n e n t  and future hydrologic invcstigarions, will bt rvaluad Thc USGS will supply to )' 
thc evaluation group cables and maps that give pmhcnt informadon about each of the wells and j 
surface-water gags in the USGS basc for the a m  of inttnst The maluxion poup will con: 
sisr of approximady h e  same rypc of mcmbas as for objcEcivc 3. Thc evaluation group will ,:. 

sclm candidate weUs and surfacc=watcr Sites for the ntwork and the type of data to be collcned- 
and thc frcqumcy of data collation, 

USGS SM will field check esch of thc atodidsrr wuI aDd obrain my n d c d  information. LI a J, 

candidate wcll is no longer available or access to the well cannot bc obtained another well in the:; 
arm will bc found ifpossiblc. The USCS will supply infomation a b u t  the candidate wells to the 
evaluation poup, If any of rhc surfact-wata sirts shown on figure 2 arc not currtndy k i n g  o p  
atcd the site will bc visied to d&c condinon of the six and &Q that could bc collcncd, U 
o p u d  by another agency, informatian about thc site will be obtained from that agcnq, All sur- 
facewater information wilS also k rqoncd to the evaluaa'on poup. The evaluation p u p  will 
makc a find dccision from which wclls to c o l l a  data type of data c o l l d .  u d  frequency of 
data collection. Any conmction of new surface-warn gags or my c h m p  in operation proce- 
dues for cxisrjng gags  will bc handled by the USGS, 

I 

* ' I  -. 

The USGS wid collect data in thc ,~clcctcd wells adjacent to ML. Dan from these wcUs will bc 
included in the annual Opcn-File Report discussed abovc. All dam Will k mntcrcd into the data 
bwe on a qumcsly basis and wiU be nvdablc to LAN'% staff through thc communication link 
with the USCS computer, 

Duntion of the Projccz: 

The project is designed for five years. The amched work plan shows beginning and cnding dmcs 
for specific tasks and the length of dmc requird to complctc a spccitic msk, Monitoring is a long- 
r em task but it is nor shown beyond rhe fifth ye% It is cxpxtcd that monitoring will Conunue 
indcfinitel y. 

In gmmJ terms, the 6rsr year of thc project wiU k used collatt and compile existing data and 
enw the data into Lhc dam base. D u h g  the second year the evaluation poup wil l  select existing 
pound- and surface-waur sim at LAhz that arc no; k i n g  monitor& but that should be included 
in a rnonitorinr network Dan caUcerion Will begin at the s c l d  si=. 'Ihe evaluation group will 
also s c l ~ n  new pound- and surface-watcr sius that art to k estabiishcd. The USGS Will preparc 
the npon b a t  p n s t n u  the shon- and long-term data collection plan. 

During the third ywr insr;llhtion of wclls and gaging stations Will bcgh at LANL and the data 
collecdon nerwork cvaluidon adjacent IO MI will be accomplished. An Opcn.Filc Report will 
k pnparcd that pmcnrs Lithologic, drilling. and completion daw for nil wells billed during that 
ycar. Data collection at si= adjacent IO LANL will also begin. 

In the fourth ycy inst;lllauon of wells and gages will condnuc as Will dam collterjon at and Pdja- 
cent to ML. The h t  of the m u d  Open-File Rqom that prcscnt the data collatcd in the pre- 
vious year wiU be produced in the fourth y ~ ,  D u n n ~  the fifrh y c y  d m  collection should k 



Spedfic costs and necdcd funding for &g and surface gage h s d b k m  can be bctrttnkmt~I 
once the data nacds at LANL have been waluated and a plan for hstalkion of the n d t d  Sires 
dcvdopd By the end of the second year d c n d d  costs for the upon work will k madt  
These admres will k presented P) LAP& and h e  pject agamcnt mended as nctded 

FscaI year 1% 
Lbor 
Tnvd 
Transporntion 

Equipment 
ADR Rend1 
Tord 

Printing 
supplies 

Fiscal yeat  199F 
k b o r  
Travel 
Tmspomti on 
Communications 
Conuacs 
SU??lkS 
EqUipmCZlnt 
ADR Rend 
Cieophysiul logging 
Topl 

7 

$170300 
3.400 

5146300 
3,100 
3.800 
6300 
1.100 
4300 
1 .Ooo 

TrGm 

s1ss.m 
30,400 
9500 
1300 

254.OOo 
31,400 
7,800 
5,600 

1 O.Oo0 
33zm 



F b d  year 1999" 
U b o T  
TlZiVCl 
Transportation 
w r i n g  
Equipment 
ADR Rental 
Total 

11m 
S300 
8,600 

266,000 
45,000 
8,660 

11.7700 
lZo00 

sa3355 

S167.800 
12500 
8.900 

10,800 
4 3 0  

13.100 
5217,400 

I 

Cos= arc based on the assumption char observraon w& and suface-warn gaga will be 
installed M sug~cstcd in the report productd during the second year of the project. costs admates 
for drilling and surface-warn gage installation an bed on having S2OO.ooO net dollvs avi labk 
in 1997 and S210,OOO net d o b  available 
remainder of the cxpcnsts in these rwo years arc asociaud with installation and insaumcntation 
of the wcUs and gags. Some costs h these rwo ycars arc for dzra collection on and adjacent to 
LANL. 

1998 far w d  and gage installation. Most of the 

Costs are based on chc assumpdon that w e b  and pages are installed at LANL in 1997 and 
1998 and that chcsc sircs 3rr: monitorcd throughout h y c a ~  It is also assumed that wells and 
gages adjacent to &I1 arc monitorcd throughout this yea. 

During the second year (1996) a Opcn=Fde Report Will be produced. This ceport will su& 
hydrologic data available at LAlL and the adjacent p r u ~ .  This repon will also present mults of a 
data collection nawork cvaluadon, 

Assuming that tm and obscrvauon wells arc dtilld at LANL there will k nvo Open-File Rcporrs 
produced bat present &,ding, mtinp, and Gnish information about the wells and the sediments 
the holes pcnmted. One rcporr. that pnscnrs the well data will be produced in 1998 and anotha 
in 1999. 

Ssrdng in 1998 annual Opcn-Filc Rcpons will be complctul that summarizes the ground-warn 
data c o l l d  h the previous ywr. Surfacc-wata data witl be presented in thc Annual Repon for 
Sew Mcxico. 

H 
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h ~ O D U C I 7 O N  I.. 

Los Alamos is IOUECI in nonh-cmtral Sew Mako. on the Psjaxito Platcau in the J3panola ;-I 
Basin, The Pajorito Plateau (fig, 1) is P topognphic high that slopes gently wshvard to the f i o  ”: 
Grandc The PajjYito Plateau is on the casm slop of the J c m a  mountains which we dexritnd 
;IS volcanic pile that rests on and rises above a zone of faultr at the westan edge of the Rio Grandc 
dcpmsion (Criggs, 19645, Los Alamos, Sanm FG and otha c o m u n i d c s  in the area w ground 
watc  from the Santa Ft Group stdimentr that 6.U h c  Espanoh Bash, The Espimola Basin is one 
of (I series of pabcns and sou& basins dong  the length of the Rio G m d e  from its headwatm 
in Colomdo through New Mcxico and Tuas. RCsUYEh at Las Alamos National Laboratory 
(LA,,L) is the main activity as Lns Alamor LANL is a Feddy-owned P c p m n r  of En-) 
faciljty that is opcnlrcd under E O R ~  by tbe Univasity of Wifamh. LAprZ dtvclopcd the 
atomic bomb and hu enpased in rclatcd or similar m h  for the past 50 yeas .  hboratory 
wasus UC storcd or buried near rhc kb, WIX and cffcetivc management of ndioactivc substances 
hu long bcxn a concern of Mi ”his propod is conccmcd 4th pound=wa~cr-flow path l i n a  
whch would bc useful for dweloprnrnt of a chemical ransport model. 

GEOLOGY AND “IDROLOGY 
The Espnola Basin is a north- IO no&iwcst=mndinp nnd plunging, aqmmemc faulted synclinal 
sag (Balrz 1978, p, 213)‘ The basin is filled 10 an unknown depth with scmkonsolidatcd to 
unconsolidaed TCrtiary and Q u a m v y  stdimmu of the Sara Fc Group. The Srmta Fe Group in 
thc Espmola Basin is comprised of T c u y x ,  Puyc, and Ancha Formations of Tertiap age (Man- 
Icy, 1978, p. 202). 

Thc Tcsuquc Formation of t ! c  Suo Fe Group is the principal aquifer in the Espanola Basin. The 
Tcsuquc Formation was dcposkd mynly as coalescing alluvial-fan deposits derived from the 
highlands to the nonh and cast In the casm half of the basin, the Tcsuquc dps westward 
kr+wc.cn 4 and 10 d t g n s  as measund in o u m p s ,  Dip in the w c s m  pan of the basin is gena- 
ally unknown k c a u s c  h e  Tesuquc is overlain by the Puye F o m d o n  of the Santa Fc Group. 

7 h c  T&ap Puyc F o m m n  of the Sanra Fc Croup (Gnggs, 1964, p. 28: Punymun and Johanm, 
1974, p. %7-3-49) is younger than the Tcsuquc Fona t ion  and is present on the wcsiem side of the 
Rio Gnndc. The formation consists mainly of gny sand and small pcbblcs dchvcd from rock 
varying in composidon from basaltic to rhyolitic that were asscciatcd with thc volcanics of the 
l tmcr  Mountains. The dcposiu form high-kmccd escarpments dccply incised by ta5t=wcst- 
rending washcs cxunding from rhc Jcmcz Mounti~ins to the Rio G n n d e  In Los Alamof. wells 
have penmated water in the Puyc Fomtions as well as i n  the undcrlying Tcsuqut Formation. 
Thc Puye and Tesuquc Formations arc hydnulically connected. 

http://kr+wc.cn
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Rprc 1.- b b o n  of the study ami (from McAda and Wasiolek, 19881. 
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The Bandtrier Tuffovcrliu the Tschicomr I=btmaua dong the flanks of the mountains and ova- 
lies the Puye F m t i o n  and bualucrocks in the ccnrnl and atan cdgc of thc Rjarito Flauau, 
The Bandtlicr i s  I Wis of ash flows and rrh fdls of rhyolitic tuff and eaps the Pajvito Plattau 

ing Txhicoma Formation gcnpally occupy the unatunted rOnc at Los Alamos. 
(PIPrym~n *nd Johmm 1974). Tbe B a n d d k  'I'd m d  p o ~ ~ i b l y  t h ~  cdgt Of the d d y -  

The Pajarito Fault Zone Ses ncat the wcsm algc of the Plrjariro PIauu, South of the LcuI;L. ina 
the  cas^ sjdc of thc fault is downthrown about 300 fcct in relation to the west side of the fault. To 
the north, the fault splits into two d a  subp;uatlcl faults, both downthrown to the casf Dis- 
pla-rmcnt dcacascs nonhward until hrh faults die out The d o w n b w n  block is to thc cut  from 
the s a u t h a  boundary of the basin tb the Chxrna River. The downthrown block and dip are to rht 
west norh of the Qlama fiver. Although the PsljPrito Fault Zone has bccn considcrtd to k the 
westan boundiuy of the Espanola basin by Hcarnc McAds and Wasiolck, and Frnch and Run- 
ing, the possible waward aunt of the Tcjuquc Formation, and its h y h u l i c  eondnuiry WCSI- 

ward beyond the Pajarito Fault m e  is unknown, 

Water supply in the Espanoia Basin is from surface and ground water. Most inigatjon is from sur- 
face wattr and most domestic, municipal and indusuiial supplies arc from ground warn with- 
barn fTom rhc S a m  Ft Group sediments. Howcvcz, Santa Fc is psrrly supplied kom surface 
flows of the Sann Fe Rivcr. La Almos is supplied mainly by ground water with somc k i p t i o n  
of ornamcnuls supplicd from surface ff ow5 of s w d  canyons, Smallcrcommunitia and individ- 
ual supplics in the Espanola Basin dcpcnd on ground watm except for apicultural figation. 

In the Pajarito Plateau am. several aquifers havc bccn idcndfied. The main aquifer, is more w 
less conrinuous with waur-tearing sediments elsnuhcrc in the hpanola Basin. Additionally, 
perched aquifers havc kn identifkd in thc Tschicoma and Puye Formations. in the basaltic rocks 
of Chino M c s a  and in the Bandclier Tuff (Criggs, 1964, p, 102). Ground water in alluvium of 
onyonr; on the Rjarito Platcau alm is pachcd to some extent (Baltt Abraham, and Purtymun, 
1963). The degra of hydraulic connbetion through a rone that is mostly unsacuratcd krwm the 
p m h c d  aquifers and the main aquifer g m d y  is unknown. ?he main aquifer iS compo.saJ of the 
Tcsuquc Fomtion and the 10ww pan of the h y c  Fomdon .  Tbc upper surface of the main rqui- 
fa rim warward from the Rio Crandc chmugh the Tesuquc into the lower part of the h y c  For- 
mation beneath the c e n d  and w c m  parts of  the plawu. The water is unconfined in thc 
w c m  d ~ t  of the platuu and becomes scmi-confincd as warn in the aquifer mows &low rhc 
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3 - t  O B J E r n  
To CSrimarc pund-waza.flow patb lines in the & q s u  of the Fajariro Platcau! 

The purpose of this study will bc to tstimarC gound-wam=flow p&tb lines udng a ground wa* 
flow mod4 that can be rtvisul as d y  IS possible to account for new dam The am modeled e 

wi!l include enough of the c c n d  and s o u k n  Erprnola Basin to avoid i.aficid boundary dm; 
io the Pajairo Plntcau a m .  Altbougi~ rhc prnposc of &e flow m d c l  is to dmau paths of I '  L 

pund-waPr  flow, the data n#rssrry to define path line rccuratdy cnough for L ansport modd  
probably does not yet exist 7 l 1 e r d o r ~  the path lines atimared arc r d  'prelirninsry", The 
model will b tcom obsolnc as additional data rre colleftcd and conccpts of the pund-warn sys- 
tcm change. Although the model will k made as d l y - m o d i f i e d  ci possible, data and nw con- 
cepts that m a y  be brought forth after the h 24 rncnths of rhis mdy m y  not k included in the 
final ptodun Although be model will k consauctd with the idea of providing a basis for a sol- 
UIE ~?mspart modcl, this -el will bc h h d  to ground-watzr flow below the water table in the 
nuin aquifer, and will u a t  fiow in the vadost zone only as a bun-  conditioh 

i 

I 

PURPOSE AhD SCOPE "I 

-. 

APPROACH 
in gcncnl, path lines will be d u d  from a finitcdifkmce ground-water flow model using 
MODFLOW (McDonald and Harbaugh, 1983) and MODPATH (Pollack 19891, The approach 
will k made in 3 srcps. The first stcp will be to d y  the geologic md hydrologic litcram of the 
Espanola Basin, and compile h u n g  dara Tbt second step will k to assemble a gcopphic 
i n fomuon  system &%a bax. The thjnj srep will be to ealibratc a gound=walcr flow model and 
csrinwtc &e path lines. 

The fvst s t q  will begin with the limm d n v ,  The limnm minv will includc scl#ted k- 
a m  that could l a d  to conclusions a b u t  gound=watcr path lines in the main aquifer of the 
Pdj;Vito Platciu. and might include xvcral disciplines. Thc review 4 coneenmu on gathering 
information about the mdp &rea that wil l  Id to dcvdopmcnt of I pound-water flow modct not 
on rhtondcal considaadons of path=linc calculation. Thc ma of the Pajarito Platcau will be 
cmphasiztd with a lesser dcgcc of emphasis on mort distant pans of thc Espanola B a s h  Part of 
the 6rs1 srcp will & to locate and compile aiSting data that w p t  not compiled by previous 
projects. Exisring smss data might includc pund-water pumpagc, the fate of Santa Fe and Lns 
Alamos public supply water (irrigation, pnvatc disppsal sysrtms, public disposal effluent l o ~ l -  
eons and raw), and possibly a h a  hydrologic fc.anuts such as warn impounded in Cochi5 Rcs- 
m o i r  which occasionally backs up onto rn am of the Espanola Basin. Existing hydrogeologic 
data might include lithologic wcU logs urd Csrimatcd hydraulic conductivities. orher &ng data 
relating to path lines might include gmmd-watn age, altitude of techvgc p c n m d o n  of mca~ 
into the aquifer s y s m  degree of ratmuon. surface gmphysics, borehole geophysics. henrrt 
studies, and watrsr-bzannE charamstics of cores, The liuram d e w  will k prtstrvcd IS an 
annomud bibliography and published as M Opcn File Repoh Annandmsd nlxa:rotkd* 
minadon of path lines and will not necessarily indicate the full conmt of the titclam mimed 
Pm of the f i ~ t  s u p  will be dcveloprnent of the conccprual model which will k modified 
throughout the projcn prcsmcd as the geohydrology sccdon of the model rcpon and publishad 
by the end of the projccr 



8 Tnc third sup will be to build. tcsf and documcot a sound-wat# flow mod& Spadally varimt 
I model input will k g~nsated from the GIS dam base using &sting, modified, or custom-mde 
pnqrocessing programs, Although s0.m of t h e  ~ ~ c s s o r s  aisS tbcy may n d  to k modi- 
fied or cnhand to meet the spcdfic ne& of t i i s  sardy. To take some of the subjectivity out of 
model dbnnon.  and possibly to specd tbc dibration process. par~rnetcr c s h d o n  cH;rt 1992) 
will bc used if appmpnatc. Paramcpr estimraon uses a statistid approach to optknirc uscr-sp- 
ificd p m c u r s ,  such as the hydmuIic condudvity of a spdficd zone of the model, md to csd- 
mate the d c p  of opdmization achiwcd. Pa& Iinu wiE bc esbad using MODPAlX (Potlrck 

thc flow field based on the htacell flow nus frum the finitcdffaence modd. MODPAM 
1989). which compuzrs vlllucs of tfit prindplc components of the velocity vector at cvqy 

l ines  interpolation to compute principal velocity components within a cell. Estimud 
will k pnlirninary and subject ta revision, 

G-3 1 



' 0  

F i  year 1996 
PCWIUld 
Vchicl e** 
Printing of bibliopphy 
Total 

F d  year 1997 
Pasonad 
Vchicle"' 
Total 

F i i  ycat 199s 
Pcrsonnd 
Vchiclc'' 
printing of mode1 rtpom 
Total 

S171.000 
1 ,Ooo 
SSOO 

SlS0300 

$115,000 
LOO0 

S176,GOO 

S76,ooO 
300 

19,OOO 
595300 

Rojcct total 5598,800 



, .  . 

WUXkph' 
FCdsrlF&Ywu 
Q== 
workntmcllt 
Littraturcrnri~and . 

preparation of bibliography 
Campikuion of adsting dam 
Identify data f o r a  dam bau: 
Dmlopmcnt of mnaparal 

flow modcl 
Begin "hydrology" 

m i o n  of model repon 
Population of GIs  with tiara 
Publimaon of bibIiogaphy report 
Fbqaratioa of modcl input 

prcpmccsson using GIS 
Modd calibrarion 
F d  preparation model 

documentadon rrporr 
F d  preparation model 

Publiwtion of model rcpam 
lisringsrcpott 

lW8 a 1995 1996 1997 
1 2 3 4 1 2 3 4  1 2 3 4 1 2 3  

x x  x x x  
x x  x x x  

x x x  
x x x x x x x  

x x x  x 
x x x x  

x x x  
x x  x x  

x x  x 
x x x  

X 
x x x  

'Costs and workplan assume a s&g date of Octo& 1,1994 
OD Travel hcludcs vchicle rend nad d a g e  (9,650 vtfiidc milts d w b g  R95, ZISO miles dur- 
ing RT%, Zoo0 Ales during -97, and 750 ds during N9S). Purpose of =vel will k t 
louu, and copy or review documents: rind to mcct Wirh LANI, snff, 

REPORTS 
Thra rqxms will be published, The Sm will k an annotaud Wbliopphy which will bc drafttd 
by the end of the 6frh quytcr of thc study and will k published as an Open File Rcpart within the 
xcond y c a ~  The second repox witl k the modcl documenmuon, ddwd by the and of tbc third 
y t y  of the projca and published as a Wnta-Rcsour#s Imdgadons Report by the end of the 
projcn The ~hkd will k a GIS dam basc and modcl input hdnps npon draftcd by the end of h e  
third yew of the project and publishcd as an Open Fdc Repon by thc end of the projccL The third 
rcport will p m c  the dm base and model hput/output on an appropnatr e l m n i c  d u m  
such as data d d g e  in commonly ustd formats such as ASQZ Bteaust h e  l i h g s  report will 
not dacumcnt or ddcnd thc mudcl. it Will not k available before the modd-documtatjon 
repan However, consistent with U.S.G.S. policy, un intcrprcrcd data will g e n d y  k avdabk 
on regucst 
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Amched arc the Tiger Tern Asscssmmt, the 
Environment D e p m c n t  OJMED) Initial Assessmcn~ and the Hydrogeologic Rcview for 
the Environmcntal Resontion P r o p u n  at LAX, Also included YC mcmos to and/or 
from LANL, DOE, hMD, ad EPA addressing specific q c c t s  of the GWPMPP. Thc 
documem h v c  bccn rcfommed so that section numbers could be nddcd in the right- 
hand m x g k  These section numbers correspond to the CWPMPP sections that address 
the pmicular concern mtntjoncd in that paragraph of the document or memo. Some ofthc 
cornmcnu m d  recommtnd;lrions do not necessarily pna in  to goundwatcr protection or 
IO thc GWMPP. The pangrrphs where these occur are muirked N/A. 

Self-Assessmcnf thc New Mcsico 



Los Alamos h’atioanl Laborntory ES&H SclGAsscssmcnt Rcpl-t  
August 91 



32.4 Ground Water 

h u n d  w a r  ocrun in two prrncipll suhufficc rcgtmc~ nl Lor ~~: I )  pcrehcd w a r  in rtluivcly rhdlow 
(10.100 n) rrlluvid canyon bornnu urns1 the ~ b o r r l o r y  or in b ru lu  in Ihc nolVleuLCm pnion, md 2) Ihc main 
rqulfcr in deep sedimcnu (800.I200 n below Ihc mesa ropr) u n d a l y n ~  the more recent volcanic m h  Ihu m3;e 
up the entire P r j ~ t o  Pluurr. The dcep mun wuifcr u UIC YILUCC orme municiprl md indruvlrl wrler supply for 
the cntrrc Lbonlory and fns A m r  Counry. 

The w c n l  hundred feci o f  dry volcanic rock pmvidc protection lor the mun'quircr from ~ U ~ C . C  inlllmhon or 
downward mip i ion of moiiNrc from Lhe pcfchcd witcr in unron dluvium. hcru ive monimnng oflhe mun 
quifer since Lhe lnu 1940s hu w n  shown my conminuion Wlburrble 10 Labontop opctuionr. No1 cnoufih 
i s  yet h o w  about Ihc funduncnlll proecwr controlling m ~ v t m c n i  o f w a r  or canwinmu through tbc 
unsatumled zone IO completely undenund whethcr COnWniMLlon could ever rcuh the mun quifer. 

Sevenl of the wyondmom rhdlow d l u v ~ d  qui fen  wnwn mnminriion, k t h  diolollicd nnd 
nonndiologid, fmm discharge of both unltcricd (during culy y u n )  and w d  (continuing LO prwnl )  
Laborslo? effluents. These r i twioni hive k e n  and continue M k monitored by .n ongoing routine surveillmcc 
prvprm lhri hub cvolvcd bom Ihc iniiirl monilonng provided 10 Ihc US, Atomic Energy Commirrion by the US. 
Crolopic~l S u m y  slrninff in lQ6 and continuing untll me early lW0l when a m  over hy bbornioy $M. The 
polenlid for rtchuge lo the muin aquifer h m  such Jluvid perched w a r  11 mt fully studied. Tniium 
conminilion h u  been found Io depths of'rbOul~O0 tl (the g ~ r t n l  depth of cote sampler taken to d u e )  in the 
unuiuriied zone M o w  M o m ~ b d  Crnyon. h e  &yon UW nccrver efflucnl from the n d t a u u v e  liquid wute 
trcatmenl plmi at TA-50, Tht muum concenvliion in moisture e m c d  tmm the t u f w u  l t r r  than IO pcrcmt of 
the ME'b RnvCd Confcnvniion Guide for tritium in waIcr, In ddiloon, conirnocd sampling of' rht wrier of the 
deep rguifer. located 950 kcl knerth the canyon, hrr no1 d c t m d  uly tmpncl of  k n i o r y  apcntioru on wiim 
qualry in h e  quilcr Md  with no f?sulmi radirlion ~ O K  lo usen o f  this w m .  Hcw rprcid studies k i n g  
implrrncnled under ruspicel ofthe Environmental Keriorniion (EK) hgm we bcginninp io fanmbuv rignifierni 
addiiionvl undcnmdtng 10 mcChMimi by which Ihe mun 4UlfCr m y  be rcChURed by dluvirl perched wrter. 

In rddiiion Io Vlr cnvtmnrncnlrl qudip nrpccu ofconminmr mimiion, the mun rqulfer i i  dm moniiond for 
resource rnmrgemtnt u Lhe muru of water supply. Wrkr Icvclr, pumping drnkdown, IOW producuon nnd 
pumping raies. and other hydroloKic dam rclricd 10 wet1 prformrncc ut documenled and cvduricd routinely. Thir 
rvrlunlion pmvtdcr the buir for delemining requiremenu for well mrinienMcc, righting of new wlls. md 
planning lor thc rclinbillp of hmre waier supply. 7hc d i u  IIH) ptovide the buts for complimce repotting IO Ihc 
SCH Mexico Suie EnKlnccr O f i a  in rtlaiion io the le@ wrier nghu owned by DOC. 

The major deficiency relricd to ground water is thrl Were II no1 enough buic dcuiled inlonil ion rvrilrble IO Iully 
uiidentmd the Mmpkx hydroReologiC Kning O f  the PyMIO Plailcru on which W bbornlop i s  lw l cd .  Thc 
dericienclts in undcntandin~ ralale io bovl the crur quality m d  m u r c e  mmrgemeni issuer. the n v r ~ l W  
infnmriion i i  inrdequrte to mcet thc requirements or DOE Order MOO. I for the Gmund Waier Pmicction 
Mmupcmenl Roprm Plm. Funduncntrl reseuch IS neceshw in buic fleolo~., unraiurricd zonc pcolop and 
hvdroloer. and srlunlld lone gcolo~y md hydrology. An independen1 p m l  of expen, ir revleviny thc cumni 
iuic of  hydrngcoloKic knowlcd~e 10 recommena reu.feh priorilicr for rhc Lhoniory. 

Ground wrier moniionng fullitln, CqulprnenL and document.lion we ~n.degurle md do not sii~se the Ground Wrier 
holtclioo Mrnrgemcnt koyNn Plan so s lgn lhn i  numekul modcliny crpihility ir in plict IO rouimcly model Ihc 
unsalurrled tone or urunied ZOM of the q u r f m  i t  L)Ic Lrboratop. 

5.1.: 

5.12 

The Lbonlary has nor prepared ground w c r  discnuCr plrns lor dih;huyer from exriling tc i l i l i eb .  A request lor wch 572 
plrnr i s  miiciprlcd from NMED. Their plms would hc required within I20 dayr rfler a rcqucsl by tiMED, which 
IS insuficienr cirnc for mcctin(2 LhlI RqUi!CfTtCnl. In rddiiion, the Laboralon, h u  no1 pmpucd I Noiicc o f  lnltnr io 
DircnUpe md I Ground Wricr Dirch~gc PIUI for the ntw SWSC I'tojt~t. which murl be approved kfore  
dirchupe begins in July 194:. 

DOE owns the *iter supply iyrlcrn lor the Lbnralop and L o s  Alvnob Counp, includinp Ihr nl ls ,  hoosicr pump 
\Ulionr. trmsmircion liner, and IMrauc Ulr. The Labornlop provider ovcnighi o f  the wricr supply system. JCI 
provides lhc d4yoday Dprrnrion M d  mr~nlrnrnce of thc svblcm DOE ulh wrtrr to Lor hlunor Counry, which 
opernler and miinmini the dirvlbulion ryrlemr I 1  Lor Alamor Townsite m d  While Kock. 

The Labratory is  rerpnriblc for mecling Ihc monilorinR md orcni~ki rcqulremcnb of  the S d t  binkiny Wrier 
ACI ISDWA) for the Irslem. SmplCr Uc COlltcied by UK Lburnlo? and tcrlcd for chcmiul ~uilip m d  
rrdiorctiviy h the ~ U I C  LPhoraiory Division (SLDi. 1CI collteu md inu sampler for brclcrioloplul quuliv 
tcolilom brctcrli) in thcir Irtmrrtor), which i s  smified by Ihc SLD. Sunpliny Md  les i  rcrulo for bulerlolopicrl 
and chemicrl qurlrty. and for ndiouiivib, meel me requiremen& of the SOW,% 
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Diwmlon: The lugt am encompaased by the bhniory and IIS lbcatlon on hc vcy complex 
gtoiogic wninp of the Prlriio Plsieau present UI cxvrmely chdlcnrinp mung. A complete 
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understanding of the ~.~uren, occumncc. md muvcmcnr of w u t l  in balh u t m d  md unrrtunud 
conditions 13 nrentid 10 cvdrrutng the p r c m l  md pplmlld imp- ofwutc mmq(ml  md w u n  
rrmurccs for wrlet supply purposes, Funduncnul informuon 1s not avrillblc on thc bulc #eolop and 
hymlop LD odcquucly d d r n i  the mquiRmcnu of  the DOE GWPMPP gUidMCe or the requimmnu 
o f  H C U  Cometlvc Action studin 

MrJor deficiencies in infonrtion w be found in h e  followinR mu rJ;en horn the DOE GWPMPP guidurw M d  
me DOE ground wakt check l ist in Section I I of rhc DOE & m i r m n r r r l A d r r  Munwl: 

0 fhrc  g e o b p  ofthc hbontoy ma includcl reUmd feUum, rmupphy ,  
tmcrurc md frult zonn (kmwlcdKe orbath thc PI~MIO full mne on the w a r n  w i n  ofvK 
plrlcru m d  the plricru iwlf w m  frulu ud hctvro may canuol cmsionrl plncms m d  pblcnlill 
i n f i lmon  MMS .re mcA LD undcnwrdiny pound wucr recharge), geomorphology. Kihmic 
hirloy. Md  pcochcmiitfy. 

s p  ' I n f o m i o n  on rcchyrc of the mun wuiler m d  
l i t h o l o ~  is incornplcie; knowledge ofthe upper iwfuc of the miin quifer, espccitdly iowud the 
w n ~ .  i s  incomplete; lcmpod vutuion ofthe murid wllct surfrcc is  no1 well dntnbed; 
informrtion i s  Ircking on vcmul  ~d hanzontrl ~ e & l l t f y  vutiiion, honzontrl and v e n w l  
pan-wrur vclociI~c~, porcwt r r  flow gdienu, the extent of phnriie vcnus confined zone%, 
~ e o l o ~ i c  s t n ~ c i u ~  ktlcnth me Bmdclicr tuff, iprunl vmruons of nuuml ground warn qudiry, and 
veal conunuity o f d r t r  

* -  V -a The rvrd vuiuion in IIII-IOIO~ i s  
incompletely d w n k d :  innlouton ~ I C  md vcrticd pmntrbilify a~ know only for I Iw select 
louuionr. rhc Rcoloeic SUUUAUIC md thiclsncu of sm lack deuil, unratmicd mottrw 
chuaeicririicr hrve bccn rncuurcd lor only tu0 buic Iouiions flA.54 and Momdad Canyon) 
vilhin the Laborntop; unrrnrrricd hydroloRlC pmpcrry meuuremcnts M lacking for the Olowi 
md Gurjc Mcmben ofthe h d t l i e r  tuf, Ihc Chino Mcrr Baralls. the Fuy Conglomcnle. &nd the 
unrnturaicd ponionr of the Smw Fe &up udimenu, 

FindinpiGH'. :-2: Ground w i e r  monilonnp Ircililio, equipment, documenulion, m d  procedural impmvernenb needed 
IO sriisfi the GWPMPP guidnncc have no1 k e n  compleied. 

Diccuoiun: A lucc number o f  improvemenu need IO k mrde in h e  tnboruiory p u n d  water 
monilartnE lor compliance wiol olr rccomrncndnlionr o f  the WE GWPMI'P I;UidMCC The following 
prngmphs highlight Lhc moil imporwli itemi: 

Addilronal kround wrler monitoring wells lo the mnin aquifer arc needed IO pmvidc bcencr atell 
covcnge. cipccirlly in lhc weslem and wulhculcm ponionr of lhc Labotalory. All poisible In1 
wcllr io the mrin aquifer need IO bt equipped with ~ C C C S ~  tubes or msduccn IO pmvidc molt 
exleniive caprbiliw lo mcarun the piczorncmc surircc. Wrler4wcl mcuufrmenu need lo be 
made a1 lcui mnurlly, m d  in wme WIU pocsibly mort lrequcnlly IO establish the rppmpnnlr 
inlcnd for dneciing ripnificnnl chrngci in grrdlcni. Annual palcnliomcmc iurfrce mrpr need IO 
be prepared. 

The Complele invcnlog Md  comprehenwvc mrp ofdl known moniloring .nd pmduclion wells, 
inClUdinK dl k n O W  rbrndoned holes m d  "bimillv holes in Ole ground," need IO bc compleud. The 
rnveniop needs IO idenlib rvailrbllip of ru-built ~d dtvclopmcni rccordr m d  We misicnce or 
rrtdibilip of eeologic MQ ,maphyCal l o p  

- 

Rocedurtr and methodalop need IO bc more completely documcnicd. Such thins% ILI putping 
methods, wrler.It~el mcuurcmcnl prolocoIs, well mrinlcnmcc, pump Iciu well rbmdonment. 
well Iccunry, dctnils of wmplinp proiocols ~lrcquenp. curio+ records, nnd ~ r l v s e r  lor each 
well), dcllilr orintcrprculion (d ru  bur, slaliblicd compuironr, and trends) need 10 k specilicd 
rppropnalely for rpcific Lrhorriop condilions. 

A l l  monilonng wells, le11 w l l r .  M d  ICSI holes (in r d d i i m  10 thorc uscd u pm of the rouline 
moniloring program1 nccC Io be equipped with locking sccurlly cops, m ivkd  with pcmMcnl 

s m p e d  labels. m d  ~unevcd Io 0.01 /I elevation mnd 0,s n ? k w  Mcxieo Stale Plane cnordinrtci to 
permil mapping on the Lahornion pfaphic inlomelion rytern. 

-+-- 
Pcrformrncr Ohjrcllrr: The Laborslory should hc conduclini x comprehenrivc ground wrier mclniroring 
proprum in hCCOrdMCC with ulc proririunr fur ground wnlcr monilonn(: (u required by DOE Order 5400.). and Ihc 
General Environmenlml Proteelion Proprun. including the requinmcntr lor proeedurel documentalion. Kouiinc 
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FladingCM', U :  fhcrr har not been I &bonrory-widc surrey of plumbing uuidc bulldings Io Idenub mu 
COMCC~ION md UI enim qlinr\ conminuion. 

Dlwuuioa: A survey orlhc polable wrW supply imide buildings for ms ~ M ~ I O N  11 M d c d  ID 
ensure wunsi conmination, The Sew Maiu, rrguluoru gowining wuer supply 
rcquin Urc w of  b d o w  pmcndon bcviur nnd rupulur lha lherc rhdl  bc no piping m g n n c n l  or 
connection thrt rllowl M unr*le subrtrnK 10 cnm I public n l c r  wpply. A UaCklbw Pmmlton 
Device Tcn P r o m  IS in p l ~ e  al the bbmloy, but I f o d  mc.canmetion conml runty trurde 
bulldiny rlw is nctded UI emure c o r n p l i m  with s U  m~ulluonr 

FlndhUCw. 44; A rysumuic suncy to idcnrlfy porortlrl e l n u d  Inch o f  l e d  in dnnkinp wuict tmm wll t f  
founbinr md o h r  oullct~ hu no1 k n  conducted, 

Dtwubhn: Cmun model& of wucr founurru wm t n u ~ u f m ~  wing l e d  wlda m d  Unb, Lud 
from thew mufee¶ CM leach into the drinking WUCI. A l & m a F w i d e  iuncy, which inc luk 
umplinp. it Keded  ti^ Ideal@ mnd remow older warn founwru *nd other pauble witer wllcla W 
could produsr elevad lcrclr of lend in dnnkiny w4m. 

klccicd wuer founuins u Vle Labomlory hive bn vmplcd lor led m d  hive been found Io aced 
proposed new lend limits for dnnking wrier. &vch over Ihe currcnl dnnkinp w a r  rundud for lerd 
(0.05 mr/l) have no1 k e n  found. A Irb6nmy.widc inventory m d  sampling o f  w a r  founulru ve 
nccdcd Io emux ngrinsl elevated levels  ofleld M d  LO provide I dur b u e  for a i o n  when pmpoxd ncw 
l e d  Iirniu uc irnplcmcntcd by El1A m d  mED. 

Gu'. 5 5- ' N'atrr- 

IDerformnticc Objccnve: The bbon!op mull o w  md mmrgc h vim supply ryrrcm in confommcr wlh 
me New Mexico Sute Engineer olfice (NMSEO) rcpulalions on wrtm nghu. 

FindlncgGS. SI! Uhdet Ihe permil for NMSEO, there vc no mcchanisrnr, lcgd or Infnrtnrttux. m place LO provtdc 
for sddltionrl w i c r  pUmDIRC when the demand incrcun W v e  the lcgd wrltr nEhrr IimiL 

Dllcurrlan: The WE-orvncd ~e l l f t c l d i  Lhrl supply wuer for h e  laborntop cnd the community ut 
k i n g  pumped m i  05 pcrccni to on prccni o f  the rnnurl leg4 wnter n i h u  mnaimum under the p r m t  
from the NMSPO. Scwml poriible rpproachci would pcrmll either grcnter purnprge or UK oflhc 
ddii iond S.n Jurn-Chunr wile? that w u  canmied for by D6E Thew include ntiiblibhing m u m  
now crcdiU for cmucnb, md drvirinp 1 mclhod io divcn the SM JuM-Chmi wiiet from the b a  
Gnndc when reicrscd from u p r m m  rewrvoin. Addilionrlly, nplrcmcnt wcllr ur nccdcd IO cnhurc 
cumnl c rpr i t y  u older wcllr Iw yield or fail. l r n d  limes for providini such mcchmitrnr may vel1 k 
much lonper than the poantrd dernrnd lnCfCue Ulrl could mult from I ha1 dry summer, Jor eumple. 
HiRher priority effofb to enrun idcgunlc W i l e ?  supply in tuNh y c r n  M eirenlirl IO MI wmrn!menu 
to L a  hlunor County and the nerds Or Ihc Labornto~.  
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FWDPG CWICF-I: Croundwrirr Pmirmon Mrnnpmrnr Prgnln Plrn 

Pcrformracc 0b)ecrlvc 

DOE Ma5400,1, o&nenl Envimnrncnd Proteaion R O ~ "  Cruptcr III. Section d,b rcqulrcd that I Ground 
Wrur  Roknion Mrnrgemenl r)mm Plan (GWPMPP) be complnrd by Mry 1900. Elemcntr o f  h e  GWPMPP 
include documnullon of  Ihc p u n d  w a r  rqimc wrrh rnpecl D qurntlty md qudrry; derlffl mJ unplcrncnrrslon of a 
rnonrtonnt pmgnm; I m v u p m n t  program for pound w r  promion md mcdlr l ion;  I rumrnq olutu rhr! rnry 
bc conuminrtcd; X W ~ C S  for wnmlling wurm of Umc a n m i o r n u :  a m d i d  m m n  progun lhii Is p u l  o f  the 
rhc Rcwurce Cownr t l on  m d  Recovery Act p m v ;  drconwninrlron bnd decommrrsion PKIR~UIU; m d  olhcr 
rerncdld pmgrum Eonwned in DOE directives. 

Ftndlng 

The LAf'JL W P M P P  dm not fully m e t  thr rrquimmcna o f  DOE WO,l 

D ~ W U B M O ~  

ML's G W M P P  (GW47) docs not fully m e a  h e  rcquiremnu md lrckr rpeclfic information nnd rniw u 
required by DOE Older 5400,l. Infotmiiion denciencin include the following: 

I ,  The GWWP docs not includc yn r d e q w  Gtoundwlltr Monitoring Plan (GMP) according ID Ihc 
cnmi in DOE Order 5400.1 (we Findlng GWCIX), 

'~IC GWPMPP doer not dequaely define the fcllrlion bcnmn h e  rechqc m d  buclinc witer 
qurllty and quantity of rhe mrin aquifer. 

There 11 no rmnen, fomd rclrtiunihip betmn the group within the Eovrmnmcnrnt MMnrgemml 
Division Io i m p l m n t  speciflc seetiom within the GWPMPP (e.&, undcrpmond storage mk 
mmagcmcni programs), 

There is no dmnption o f  mining, other thur for tafoy and hedth thrt ir expened for nm knd 
eristinp employcer, to funher rhc pods o f  the gmund w m t  pmgnm, 

The GWPMPP locb documentallon of  both quality m d  qwtlncnilon of  h e  TA-57 ( Pcnion Hill) 
perched ground wiicr regime. 

2. 

3 

4. 

5. 

tM0 could not provide documenrniion indicnling thrt lhry rppmved fir reviewed ulc GU'PMPP initially or mnurlly, 
u required by WE Older 54W.I. The EnvironmenW Prokclion Group (EM-8) indicated lhrt the dacumenl w u  sent 
lo &UO lor revieu on Aprll27, 1991; however, EM4 did not receive any commcnu from W o  (I4W-05). 

This finding w u  prnrrlly idenllficd in Iht W L  Self-hxurncnl, 

FlSDISC CWICF4: Sllrrldc I4ydrogcolglcnl 5lanltortng Well Setwork 

Perlormrncr Objrrtlvz 

D O C  Older W00.1 ' ~ m f d  Environmental l'rotcc1ion h p r n m . "  Chrpkr Ill. Seciion 4. I.. rcquirn prepmiion of  
1) GH'PMPP by Mry 1990. Specific clcmenu orthe CWPMPP include Ihc "documenralion ofthe ground wntm 
rcpime with mpeci  to gualily M d  qurntip, dnign vld implemmbiion ora moniionng p r ~ g m ,  a manrpmmt 
pro~rrm for yround wnter prolcclion m4 remediation, I rummap of mu thni may bc conuuninncd. M d  smieglcr 
for controlling sources of tterc muminam."  

DOE Older 5400.1. Chrpler IV. Section 0 r~c~uins bit I Ground Wilcr Moniioring Plrn (GMP) bc dcvclopcd and 
~mplcmenled u I speciflc element o f  the CiWPMPl' h!, Sovember 9, 1991, The CMP rpccifin "Ground Wittr  fist 
i i  or could be ~ffcetcd by DOE u t i v i i i c ~  shill bc monitored lo dclermint imd document We effcar of  opcnlions on 
pround wnief qudily and qurntrfy." The GMP muit addreit rc#vlalionr and requiremenu rpplloblc to ground wiicr 
proicelion mJ muniiorinfi Ufnpling strategies, sampling and mdyns plus, utd drta manrgcmcnt, 

DOE Order W0.l Chnpkr 11. Stclion IO. "Ground Water Plotcaion." ruter'7hc Ground Witcr l4otec1ion 
Prognm," ihould be rummuircd. includmg o rewcw oflhc moniionn&! pro,grm mat describer the number of w r l l ~ "  
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Findlng 

LASL ground w m r  umpl lnp procrdurm i r e  no1 conililcnf wlth M E  Ordch mad puldintr  Jwumrnu 

Diseuiiion 

Sampling procedum ourlined in OSWEK W O . 1 ,  'Gfoundwuer Moniionnp Teehniul Enforcement Guidance 
DocumenL' and W E  Order SJDa.1 requiremenu for chain-ofdulody vc not tncQrpoRLed into the Environmenul 
Prolcclion Group's (EM.8'i) Water, Soil, Sedirncnu, urd Wucr Supply Monimnng OAPP. In ddiuon, E M 4  docs 
not follow rcquircd runpling procedures u wnmmd in the OAPPP. 

The following deficiencies ut prebenl in (he QAPP: 

I. The OAPP doer not conuin l a n d  chrinof-cuicdy m d u r e s ,  Senion S 1  o f  the OAPP 
swes, 7 h c  nnllyicd request form KWCI u M i n f o n d  chrlnaf.cumdy for the smplcs," 
T h i s  ehrindcurlody II prepared in the field. 

Section b of  Ihe QhPP specifies "equipment u r d  in muting collection of wucr. will. m d  
sediment requires no Cdibrrlion." Cdibntion ti ncccury for smdudruiion m d  equipmeni 
checks. 

Senion 4.6.1 of the QAPP spteificr sample rcidlficalian prior to Illunion for rll chemicrl 
mdyur. which IS oppoiite ofOSWEK W50.1 rrquirrmenu for rnclrl malyr, However, Ihe 
procedure W~LI caniirlcnl with the nqutremcnu for the rdiMhemiStry rmpler u rpcclfted in 

1DOfXH*0173~. 

.kction J 6.3 of lhc OrJ'P dbei not directly Iddrnr runple collection techniques lo minimize 

Tnc QAPr rnwud docs not rddrcis field daconwninriion pfWCdUKr lor mmpling aquipmcni. 

agiutlofl M d  mation 

The OAPP rnrnual doel not directly a d d m i  lhc need for rthigcnlron lor sullrtc, niuiic, w d  
semi-volrtilc orgwic compoundr. Although the informnuon IS incorpontcd by n lmncc  in 
LANL Kepon NO, L A a I  I73X. the requiremcnll should be in L form Ihrl is eully iccniible dunng 
wnplina 

7hc OAPP mlnuil does no1 adcquatcly address well purptnfi requircmentr. 

The Enwonmend Sublerm obscned lhrcc ramplmg evenu IOclobcr I, 7.9, Md If. log]) conducted by U N L .  
DurinR the rampline cvcnu. there w u  M ovcrnll lack of  romalir).. nnd InrdeQuale field sampling pmrocolr. Smple 
colleclion lacked consisicnc) I The following deficlcncle~ in field sampling rnclhodr w e n  noted: 

I s  No cnvironmcnral chwlndf~curlody form w u  used in b e  field on Ociober I ,  15-91 MiW-32) .  
No cnvimnmcnill ChJlt'14f4u$lod~ forms were used in lhc field during Ihc second smpling 
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This finding vu fully Identined in the LANL Sclf-hlrcwnmt. 

1532 fk r t  Mmnagcmcnt Fme!ke Flndlny, 

F S D M C  t w J 8 M P F 4 :  Owurn mnd Prolcctlon oWclli  rnd lionhdn 

Prrformmntr O b ] ~ l ( v e  

WE Order UOO.I,'GemnJ EnvlmnmenW Pmiteiion Hogm.'.Scction SA, "Policy"rrpuim UUI DOE 
'rninirnirc risb io UK envimnrncnt or public herlth. Md u11Ic1p~1c M d  rddmr poientid cnvironmcntd problem 
before they p o ~  A threri to thc qurliry o f  be enrimnrnm or public wlfut." 

The I P l b b  ~ p t  mCD) iuggmu that Iocklng caps 
should k p l e d  on wcllr Io pf?vcnt tiimpring md ground wrtef cdnuminriion. ACdltiondly, rtK TECD sum thai 
when welli ut no lonbct openble, or give N s c  ground w e t  ulrlylical ha they should be dmrnrniaioncd md 
Kdtd, 

' h e  Nm hlcxico Envlronrnni Oeprnmcni WMEDI hht issued prwedurcr io k wed Ibr plugging md 
mburdonrnent ofmonlionng wells lnrdlcd ancrJuuuy I .  IWI .  'Rme M kil rnmagemcni pran im forwells 
inrtdlcd bdolrc 0111 date. 
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Fioding 

Aboedond or iarmvr moalionag wtllr, plroacirrr neutron moi rNn  pmk iceerr  tuba  rad  k m b d o  IIT 

101 adqurtr ly cloud or wrlrd tu pmtcct the cnvimnmrnL 

Dkurrlon 

USL h u  not developed proccdurcs or cnlenr for determining when wcllr should be decommissioned Of In WhU 
rrrmner Urey will be rbmdomd. 7hm uc w v c d  manlmnnK uclls. p u o ~ ,  ncuhon moicum pmk .ccQT 
NW, and borehaln which 8~ no1 properly secund nor pmtecrcd. Hovmer, b a t  mlnMemml pnctiscr S u ~ c S l  aU 
Umc should k plutpcd and bcded u su~cs tcd  by h e  NmD: oIhcwiv. bey p m l  I patntirl puhvry for 
ground wuer Wnminuron. 

I .  A IKW monilonny well, MC4-5.1, has no locklng up, 'Ihe polyvinyl chlonde ur lng  I& MI 
pmeeud rRrinst ptcnt id vlnddisrn LO Uw well bow or quifcr  04W-23) .  

A manitarint well ("43) thll vu pulldly iruulled In lOn7,wu obrmcd to k i n d e q w l y  
recured cICW-?4), HoIh the productron iubing md the Mnulru btrmcn lhc well u r l n i  urd the 
pducuon iubing WIT open cndcd. The potentid a invalvcc wnwninrnu to Ute wcll bom ~d 
perchd quifer hiru since 11 1, mi piupred M d  wJC0. 

An older US. GmlopicJ Survey monitoring well (LhGJ), I w d  in h e  perched dluvirl. w u  
obKncd to bc miuiny a lock (l4W.25). 

At *MoU louiioni lhrnughoul Monrndd b y o n ,  pimmeirn and neutron moisWutc probe 

2. 

3. 

4. 
hCCCIb Wbcr WCR ObKnCd UlUWUt ClPS or l0Ckl fl-Ow-7t). 

5 .  LM& h u  no proecdurts for plwinp pmnrneni idcnllncrtion pincanti on ~ m u n d  wucr 
moniionng wellr ( ]E) .  

This findinp w u  fully identified in the LAW. Self-wumcnu 

FISDISC C~'OiSff'F-3: Croundwt r r  Diechirp? rlrn 

Prrformmcr Ob]rctl*c 

Sew Mexico Wricr Oudiy Hr~ulr l ion (NhWQH), Scabon 3.1M, suics Ihri no pmon shall muse or allow emvcni 
or lc&chrie io dirchugc ao th11 i t  mry move directly or indlrrclly into pmund water w l ~ o u t  I (jmunduriet 
Dirchugr PlM rpprtwd by UIC Director oflkr Scw M n i c o  W r t n  Env i ronmi  kpmment  (?JMED), 

HMWQk. ka ion  3-106. rcQuim Lhrl lor dircharpes cxistiny pnor to Much IQft, r Cmundwrtcr Divhugc Plan 
ihdl be submintd Whin  120 d4yb of reccipi OrnOUCC from KMEO that I plan IS nquind. For disehugn inctirird 
subuqucnt Io M u c h  197, r Notice of  Inleni mull be rubmtncd IO NMED, which will dc lminc  whelhr a dibehqe 
P i M  Ib RQUllVd. 

SMED h u  not ye noilficd W L  art Gmundwntcr D i i chqe  Plans ue required, Homer .  u I best m v l r g m n r  
practice, U U L  chould inlllric Chundurlrr D m h w c  Plrni ID ensure COmpiiMCt with rnliciprtcd NMWQK 
tCqlmlL 

Findinr 

LAM. hrc nul lnt t l r td prrprrrtron nf Cruund-atrr Diwhrrgr Plane Io t n tu r t  complirnrr with ~ ~ l p ~ i ~ d  
SV'WQR nquinmrntr. 

Dirusrion 

L W L  has indiertcd Ihrl I request i s  anticiprted from NMWQCC for Chundurrct Dischupc Plans for same or rII 
fof f i e  9 mrw treatment frcllrtict M d  rpprosimrlcly 100 induruirl outfdlr. LANL hU rlso indicrlcd mat Whcy 

would be unnbk \o mcel the \:bday KhtdUlt for either Y \ i twide plM or Iitc*spcCifiC plrnr If I nqueil vtp( made 
aI I h e  pnbcnl lime. h N L  h u  cunrntly idenlified the palenlirl nccd for pluri for continued dispoul of  wiur) 
sludge II TA.54. Atel 6, uld for dirchugri horn the unlined tmihp IrRDdnS 81 TA-53. L4NL h u  llso idmltficd 
lhc need for r Lbontorpwidc Ground Wavr  Direhuge Plm to meet potmiirl NMWQCC rcqucru. Howa. 
drrfliny orthe plrnr h u  not hnn inairled. md vlcrr ib cumnllv na program in plree to dnn h e  plmr. 
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'Ihc following is I bnefsummuy of UIC p e l ' s  Camrncnll on IUUC) identified by VK ER sUn: Dtuiled 
f omKnt l  by cKh rcviwer ve provided in Sccuon 6. 

'l%cre b conrldcnblc uneenunfy in mcnl upenr Of hydropolo@ which necds to bc ddrolcd, H m .  U r 

ruppon WWK ER pmgrun dccisionr. Pnmvy ueu ofconcern include the imponvlfc ofvkpor md liquid 
vrnspon on mew lops fhurcvnut ion of perched qulfeo, m d  radionuclide u p a e  by vel(eution. 

ISSUE :: I i  rhrrr adrqumflow and P U N ~ O P I  dola IO drjrnd wleularioa ofrhr NbsvrfoCr p a r h q '  

Dam mrv be rufictcnt only U r i b  thrl have k n  chmctcwd,  ruch u TA-54 u d  M o m d d  Cmyun, Even rl 
there sites thcrc i s  uncenrinty in the spuid e w n t  o f  conwninulon, hydhullc pmpeniet, m d  ornapon prpcclrrr 
ruch u colloidd mtchmiami, M o m c r ,  the qud ip  o f  fhe mirling wrlcr chcmirv d i u  brrc which could 5r 
usud to r vdu ru  prlhwryi II conbidend deficient in ~ v c d  upem (!knlon 3). 

few biles such U Mo-drd Canyon M d  T h Y .  SUmCiml hydrogdORlCd dru JKU)? b r*rJlrhle 10 

fSSUE 3: W lolow tnOUgh about I h  d e  OfjhCWW;? 

ne panel 15 romewhkl divided on this quation. h one hmd, some geologic evidence rugpnU thri fnclurer 
luck connectivity over grerl depfhr M d  hcturts may Pmvide uolllvy Cmm lo unurunkd flow. On L k  OIher, 
rmu and werthenng prnemr suggest UIAI wme t r ~ t u r t i  on mcu lopi may be prtfercnurl p r h  lor infll~rnlion. 
Our pnmuy canccm lor liquid now in fncrun, is  in cnnyon bonom w h m  heturn in bedrock m y  inleOccl 
perched vlluvirl qul fcn,  Thcrr ut fcw field dau on (he rolc of Lrrcrum. but lhcrr I S  rlro vety link one CUI do 
to dequnlrly m d  qurnlilsllvcly churctcnxr vuirbly sciuntcd hcnue flow and mrpon socfficienlr AI rrndl 
silc tealcs, the role of f n C I u r 0  *\ tnnspon pUhwiys m d  their connections Io  ngionrl palhwry wlll likely hnve 
IO be rddrtrred for erch rile individually. 

5 2 2  

ISSUF. 4: 
Much ol'the expmmentd m d  cnvtmnmcnlal monllorlng d r u  rugycru lhri a porour mcdlr flow model would bc 
appioprirlc. However, porour rncdir models should be used IO pndicl observed behavior in order io vdidrle lhc 
models m d  Io conflm, Lhc vhlidip O r t h e  pomui mcdia approrch. 

Can w drjrrurb1.v mndrl &i,\'L mdroRrolop wing apnrow eo*linuum m d r b  To He 
Addrnud 

IbSI!C 51 A n  w Juflrtrmib cr~ io in  o / p o u d  H Q ~ C ~ J ~ O W  dirrclroe rrRional1.v rkr M cam h o w  pound 
*a i r r / low dirterron 91 a Jprcifir O F  Addrrionally. I J  rhrrr uny rtason IO hdiew imr i kw  
or* local Found wafer puhrmrr ' 

Gencrully wfiClCnl d r u  cxiit Io ntrbl i ih (ha1 regional flow i s  10 h e  c u i .  Local cffcclr undoubledly occur neu h e  
wcll fields. md II I1 possible vlrl smdl pnurbritons mry occur in lhc main q u i k r  hcnerth perched quifcn or ofher 
polenlirl rechupc mas. Addilionrl mlonnaiion IS required to monilor horlxonml and vcnicll prthwryr M d  to confirm 
sources of r?chul(e. Mapping deuilr of d r w d o m  and "zones afcrptur?" around the well ncldr would d d  IO thc 
Lrnoulcd~c brrc. 

ISSUE I :  Con Y* dc.hnblvrtair t h r v  IS no cnnnrcrton kfwm anvprrchcd :OWJ und fhr 
uqur/rrg 

Eki%tinR d r o  ut insunicienl IO suie lhii no pcrchcd wricr ptrcolrirt to the main wquikr. In fact, recent work ai 
Montimdad CMyOn shows Lhal VeniCDf Uunrwn hw occuned in the Brndelicr TuITto nl leut 150 (36 ) kner lh the 
perched rlluvral qul fcr .  Link is  known ofvopor phluc uwspon in Vlrie MU. 

ISSI!E f:  130 wc know tnouRh cbou! pi czchonji? bermrn rhr suhrrcrjbcc und armosphrn aJ a 
poI?nild EonlUmtnunI IPUflJpOrI pafh-7 

Gm cKchanpe h u  betn obrcwcd nclv awn r h r b  md horrhalcr. Rcncih drivcn pu phrue unnipon ol'chlannuted 
solrenb. lnr cxmmplc, rniy also k IinponmL hui hrr noi k e n  documcmcd in thc ficld at W N L .  The imporuncc or 
gas Urnrpon and the charrcicriuiion of par IIMIPO~ Palhwryr requires addilionnl slud}. 
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DOCUME~TATIOS 

~ I O P C ~ I V C  M d  hawdous w u t t  hu been genervlcd and dispoud of al sin& thc b b ' s  inccplion in 1943 
(Kelly, 1975). Tuenpulrce Muends Disposd &car (A B, C, 0, E. F, G,  K 1, K, L, hi, N, P, 0. R S, f .  U, V, W. 
X, M d  Y: Figun 4) wrc identified by Rogen (1977). All such rrlcs ue camidend pornlid mur~n  of pound 
water m n m i i w o i i .  Some O f  thcst d i i p r d  l i te l  hnve bctn c h m n r e d  in conriderable detail by p r n i o u  woken. 
Kelly (1975) rumnunzed bund conditions and mvimnnrcnlrl rnonitonng eight of there hrtu (A, 8, C, D, E, F. 6, 
m d  T) in canjunaion with M cvdwl$on of rnonitonng eflom rl k V l .  R o ~ m  (1977) mrdc M rnvdub l t  md 
cahausl~vc twtbvolumc campilation ofthe history m d  envimnmcnd KcIinfl of the sunc ~ n l u  covered @ Kelly. 
Volume I rnctudes background fhirmnul) informatron on the site, the ptologic md hvdrologic senin); type of wute 
involved, and the mode of  dirposd. Volume LI WNISU of Appcndlcn including I lis t  of pholor, sl idn M d  
cogitwring d n w i n a  the M'r solid h d w u t c  m y c m e n l  policy, the guidelines for dispard pit t ~ ~ r m e t ) o n .  md 
recordi of disposal in Tech ma $4, A m  G r h h .  

Wute  didwLd sItcs were idcnlified by U V L  W E  lW7) u pan of the Comprehensive EnvimnmcnrJ Awument  
and Response h o g n m  ( C m ) ,  under the Comprehensive EnvuonmenW Rcrponw. Cornpcnulion Md Liability 
Act [CEKCLA or Suprrfund), A Rmurce ConrcnUion and Rmvcry Act (RCRA) Facility hlscwncnt (RFA). 
conducted by A. T. Keuncy ( l W 3  for the Lab. Provided additlonll informuion on %lid Wuic Mmqrrcmcnr Uniu 
(SWMUs) at LAhl.. In 19x11, d n n  SWMU repon providing 'nuonably rvrllrblc' information. u submitted to vlc 
Envimnmend hmrcctian Agency (EPA), punuurt to Title 40, code of feden) Rcgulrtronr, Pan 30.14d (40 
CFWO.IJd) ,  The 1988 drnft SWMU m p r l  w u  rCvwcd by lntnnulond COrpcNiOn under conwet o U ! L  urd 
includcs pn upd~Ir on SWMU'r identlfrcd u the L*b (IT Copmion. 1990). "be lW0 rcpon iocntlfin 537 SWMU'r 
located in 50 active m d  fomd TA'L h of this wnune, the number of potentially conluninatcd siin neorylizcd I I  
approximaicly :,WO. Mury o f  these ut minor and U"L ntimatcr hat W-95 percent of there will be hnndled under 
Volunrar) Contctivc Actions or No Funher ACliOn pmpolrlb. 

An additional portiblc source of ground water conluninrlron is lJ)c histonc M d  cumnl practice ofdrschrrping liquid 
uute (SPDE..permitkd) in canyons near he nonhern boundny of me b b .  According to vlc latest Surre ihce  
Hewn (lor loPo: Envimnmcnd Protection Group, IW:), four ucu have necivcd indurmd or unilnp cffluenu: 
Dil-Lo% Alunos @ k A ) ,  h n d i b  Momdsd,  nnd Acid-Pueblo Canyons. 

DP-W Cunyon rrceiwd treated induui l l  lincludinR dlorctive) M d  unitap ellluenr bchrecn 1052 and 19x4. ' h e  
cfllueni togrthcr wlh natural runoP;. resulted in I shrllow M y  of perched ground water in the rlluviurn of LA 
Cmyn Sandra Canyon received cooling tower blowdow m d  mated wimp eflluent from TA.3, The rmm in the 
cwyon i s  wrcnnirl for 1 shon distance downsuem o f  thc ouifdl in the upper unyon. No perched pmund waier h u  
k r n  iocntiricd in the rlluvium d t h c  lowcr m y o n .  M o m d a d  Cmyon ~CCCCIVCL ridtoiclive hqulo wuie  tmm TA. 
50. This  rnhinuini I perched pmund wicr  body in Lhc alluvium on Ihe canyon noor I'unymun (1974) found thri 
wnter moves ri D r i l e  rrnging horn !Q Wd In uppcr teach lo 7 N d  in the lnwet reach of the unyon. Elornrd NO1 I'u, 
and Vrtiurn I%) have becn identrncd in M o m d a d  Canyon. AciddPucblo Crnyon rcccived ndiorrtivc cfllumt trom 
1044 IO l oh l  md rcccivcs ~ n r i c d  ~ r n i t q  cfnucnl from the Los Alamor County Bay0 Cmvon ICWU~~C mrmcnt plant. 
In lQQ0, the ~ ~ r j i e  clTluent produced flou in l o w  Puchlo Canyon md inio La1 Almos Canyon lor most of the 
ycu Howrvcr. subsequent smplinp in the canyon indicated mat Pu vrlurr were below detection md 'H content W*LI 

a i  bscLyround IrvcI, which is v e v  near iu detection limit. 

CO%CEILWRECOM~l ESDATIOSS 

As this is  Ihc ini l id rcview ofthc ground waier progrm i t  LASL (hit repon primarily iddresrcs burc concerns 
rcprvdinE poirniirl bourccb or ground water contuninriion. 

I Hcpwdinc location ofpotenlid Lourccs of pround water conminilion. thc lW EnvimnmenU 
Suneillance Repan conbins no mrp of  known disFosYl ueu. Evrlunion of monitonng ellom at U N L  
would hc greatly facilirrtcd i f  the major Ji\porbl ucu tnot individual SWMU'r) were pencnlly indicated 
IIJO~K with monitorinll ritei md w e t  I d  mntounl on I single map in luturc Environmental 

wchci ai the back ol'thc repun 
SUWtIllMCC kept% T h i s  would Ilkl! rCqUtrC J i y c r  plWC (prclerablr I t  r C I k  of J::4,000) folded in I 
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Same repom, howvcr. do focu 0th hydmgmlogic conrlderu)anr In ndwute dlsporrl or mniionng rl lhc (rb 
(Weir md OW% 1%:; Wcir and purFmun, 1962 John and oulcn. 1966: h n y n u h  1%6, I03k b; Dwun, l 8W 
hrrymun urd othcn, 1974, IQ8P: Anonymous. 1990; Pmmr .nd ovUn. WO: Stoker and olhm, IpOl), 7Rc 
spread o f  nJ ia icwe conumlnuion In ipccinc onyonr or Tech Arru w u  ddniscd by Drle 4nd ohen (1%3), 
krrymun (19741, brun md h t l y n u n  (IOMS], Purrymun and Stoker, and SIOkeFMd othrn (1991). 

USL's CONCETTUAL MODEL 

tu many of the rrpanr Ilaied h v c  wm Jom lp or for lhc Lrb, hey uc the buir Ibr U N L ' r  wncrprurllution o f  
Ihc rcplonll hydrolotic ryum. "he k g  elmKnU u sumrnvvcd In lhe l9W Sunclllurrr Repon. LPC u follow. 

I Cmund w i c f  wcun in vIm s\twions: 

11 

b) 

, e) 

ptehcd water in rlluvlum in cMvonr 

peKhcd wale? in b d r r  M d  redlmcniq uniu of  the Puy Con~lommte, urd, 

beneath the lrrionrl wricr uhle in Ihe mun yuifn. 

"he Jluvirrm on unpn flam Is mchuped by rurfm wurr  nmorl: 

The main quifer coniisu of thcTeruquc Formation md thc lower p u u  oRhe ovdying m d  
inlcnonguing Tichicoma Formilion (in the wicm put ofthc Pniurto Plalciu). MU Uw Teruqur 
Fomt ion  md omlying Puy Conglomenir (in UK mnml  md culm plnr of the Pnjmio Plritiu). 

Waier in the miin q u i f t t  Is scpanird ham thii in thc rhrllow alluvium md other pcrchrd syimu by 3 0  
620 fl of unlrruniee tUl?Md udimcnlr, 

Then II linlc or no rechuge of the main riyuilcr h m  Ihe m e w ,  the shallow alluvium or other prrchcd 
p u n d  water. 

The miin rsulfct is nchuged In Ihc Vrllc CilJcm, weit of the bbrrlory,  

Cmund viler in the main aquiltr f lows cvlctlv unlll dischugink io Ihc Kio Gmndc. 

.. 
3. 

4 

5 

b 



W L ' r  concepnul hydropeoloiic model u rhom diagmmm~cdly VI FIw 5. 

Siu ipeciflc studies undemkcn by UK Lb hrvc d d c d  to he undemding of  UIC rclaonshtp of  the wmplclr 
hydrologic system. For exunplc, Lhc M d y  o f  M o W  &yon by Smkmd OM (1991) tnhrnced the 
foncepiu*lu*\m of  the &led 'shdlow Jluvium quifer? 

I. Saauatlon u confined IO a rclurvely lhin m, onmdtn; 5 =?O f~ &eve the c o n w  of thc dluvium w~Ih 
the underlying Trhirege Mcmbn of  the Bwdeher 'M. 

"he -A of u m d  dluvium cmnds fmm the Oeltmml plrnl rA-SO) outfdlr SWMU 
50 031 IO point rppmnimaIeiy 2 mllm bow, u n y a ,  

T h r c h u  of the ruunud zone d c c n u n  wudr Ihe unyon mugins, 

Sine Iwo. the vrunted parlion of  the dluvium qutfcr hu milhcr chrnged r ig i f iunl)y In r u t  nor 
moved d o m  m y o n  (curward), 

.1 -. 

3. 

4. 

Keponcdly. mUum w u  found at a depth of.ppmximatcly ?DO R w h i n  lhe Bandelict TuiT 0 t h ~  mdionuclido h d  
rpparcnlly moved only I fw feci h e a t h  rhe rl luvid .quifer. No oarnic contaminmu me deicefed rbove, in, of 
k l o w  the perched w m  in the dluvium 

COSCEKH~ECO.~~~~SDATIOSS 

Again, a~ this i b  Ihc initid rrscumenL the focur ir on v c p  buic qwsiiotu, The rdcqwcy of the monitonnk network 
a1 U w L  depenm Io a very luge mtnl on Ihe oceurncy of the mnccpnul hydmgnrlogic model upon which II II 
based. In his evdurtwn ofcnvtmnmcnlrl monironng a1 U!!L Kelly (197S) concluded lhrt funhcr hydfqcolo#iC 
dam were needed to d m i p  UI cffeclivc moniianng ryriem. Nthough some progmr hrr been made in this ut& 
lhcrc uc still concern &ut LnNL's conccptull model, the hydrogeologic dm bue, md L+C pmnlr i ion  o f  
suncillancc infonation. 

I .  

.) -. 

3 

4. 

5 .  

6. 

I ,. 

The n c h q e  u e s ( ~ )  for the main rquller under the Pajrrlto PIBICIU h u  not been clculy idcnllned. Mort 

main quifer i s  trom lhc inietmounuln bu in  of  thc Vdlc Cddcn in the Jemcz M o u n t h i  west of L a  
AlmO1" IollowinR Punymun (1974). The viler level map published by Ihc lab d c a  lugpest P nchvyr  
uer Io the wei t  The h jUl l0  frull Yone 11 ulc MII edge O f  lhe plvleru could provide a prthway for wme 
Of OliI tcchuge, t i omcr ,  slrble*iWtope dab IUgRcrl thal KunC component O f  KChURC OCCU~S at 
clrvrtroo higher L ~ M  mvrilablc in Ihc Jcmcz Mounbi~u IGotTrnd by, 19RO), The Srngre de Cnslo 
MounIainr have been suggcrlcd st Ihc site of lhere hiphcr cinri ionr. Funher work I& needed on this 
mmnncr. 

kcm OpCfUling pfmlb, C l O l U l t  ptMh M d  MnUd ~ U l V t ~ ~ ~ ~  EpWU SUlC Ih.1 'mAJOf m c h g e  IO Iht 

Maps published by Ihe Lab show Oli l  lhc main aquifer IS gcnenll!, unconflncd, excepl in 8 wedge 
shaped wen near Ihc ccnlnl put  of Lor A l m s  County, Since unconfined conditions i u ~ g c r i  connection 
with the surfroe (i,e,, u m o s p i r * ~  conditions occur HI UIC wsier Uble), the common coniention in 
openllnb pcntu md woih plmr. thrl the Bnndclicr f u r  is an ImpeRnCablC bnrrier io rcchye, doer no1 
seem IO bc vdid over most of v\c plateau Funhcr work i s  needed IO lcwlvc hir issue. 

PcKhGJ walcf bcncrlh OK thdc l le r  TulT rug#elU V1Al them I t  rechugc through Uc I d .  V u i w r  
rnclhodr oldelcrmining recharge Ie.y. chloridc mlJI bdmce, chlorine Jb, cic.) mny prove u ~ h r l  in 
mwenng lhrr quesiion. 

W-1 i s  deep ground water obxmalion well Vlal show n 50 fi wrter mound. W - l A  i s  cornplelcd in 
perched w i c r  above lhe screened inirwrl ofI%'*l. ;he perched waier fmm 'IW-IA md the alluvial 
water in lhir u c a  have sirnilu chcrnl~v!, difiercnt from l h m t  in M'-l This  situation raises qucsiions 
concrminR the cfkclivcncSr O f  the Handclier Tuff II I harricr lo venical migrriion and needs to be 
invesligiied. 

If" h u  pcnev8tcd ai leasl:OO H bcncnlh the rlluvium rquilcr in M o w d n d  Canyon, II xemi  pmilblc 
mal ii could uliimricly K l c h  lhe main aquifer. 

A5 u l e d  by Lhh'L hydrolugiru, 1% 200 11 the vue mluimum deprh of" pcrcolniion, or 15 that merely 
lhc decpcit i t  Can be dctccltd, owns to diluiion' Funhermore, did lhe '11 move in the liquid or v~por  
pharc, M d  which phuc 15 moil common ut UIC Lab' 

What IS the caurc md fait ofdinpwuing iueams in canyons (lor example, Poirillo 
O f  h~drOgCOlOgiC wndiiaoni 11 such i i lcs lwrler table depth, thtckncWchatucier of the dluviurn, cic.) 
would be usclul, 

A siudy 
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a. 

9. 

IO, 

I I. 

12. 

IS. 

I e. 

ne 19w) Sunelllrncc Rcpon ldntlnn 41  pmund wucr munilonng wells Flgvre 7). Of he, 26 M deep urd 
W e t  the mun quifer, whercu. I f  uc M l o ~  and moniior pcrchcd wplm In the dlwiurn, OfuK 26 rn deep 
mils. 10 M wiler supply sells; the nmrinlng 7 uc les i  wells. ne supply wtlr wed for monilonn~ include f In vlc 
CU~JC well field. 6 In thc bs A l m s  well field, and h in the Pnjuito wll field. None o f  the rhdlaw wcllr ut water 
supply W I I L  In Iddidon to Umc wllr, pound walcr Is dio monitored hy means of33 i pnnp  lhrl prlnully 
dischvge dong h e  euim cdpc of the plalcuu in Whiic Rock Canyon. 

PARAMETERS MOSITORED 

DifTcrcnt biter UT rnrlpcd for sllfitly dlITctcnt ltru o f  puunnm. Accordins 10 Appendix C orlhc 1990 
Survelllancc Rcw% rpnnp in While Rock Canyon vc rnonlimd Tor 14 m mdloactivc puvncten (Si%, C r  M 
k. N& cq, H C 4 .  F, SO., Cl, F, NOyh', 'IDS, hhtdncu, pH. lpclllc C O ~ ~ U C L M C C ) ,  6 ndiochniul p.nmcicn ( p.  N, 
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1. 

*. 

3. 

4. 

5 .  

b 

7 .  

n. 

0 

I t  i s  understood UIU the maniionng plan for UIC L b  u m d y  k i n g  wised. lnclwion of I Ublc. in 
bolh the PIM M d  tunut suncillmse rcparu, giviny s i t s ,  p ~ m o t n  monilored ud trcqumc? of 
monilonny. would bc mcnt helpful in ourovmighi dot% 

AA in dl monitoring n c ~ ~ r k s ,  u l n i n g  wlls w employed *hcrr poillblc beuw drill in^ IIC~, an- I% 

expnrivc, H m m .  tlx I q e  number 0fwiUr.lupply wlls w d  for rnanrtonn~ u IAM ii c u m .  
Wellr coniaucied for supply have luyc rertemd i n imr ls  in Mdn IO muirnlrc w u r  produamn. Hy 
conwan, wrler-level or w c r  qurlrp wcllr vr usrully m c d  mer i llurow intend IO provrdr 
inlomriran lor mote d i r m c  ponron(sJ of the q u i f o .  h p e d y  conmucud monilonng wells should lx 
i i m l l e d  to @we, or 11 lcui supplcmenllwfy, drtr born Lhc iupply mllr c u m r l y  ucd. 

There M rcluively few manimnng welld~iln in vim or& illc ofthe vu cncompmd by Ole L& 
This miy r rsul~ from the canccpnrrl notion long held b the Lab thu due to the depth water table, md 
preiumcdimpcmrbiltp of Ute valuntc tufTu the ruffwr. rhc mun aquifer i, MI n~ n i l  ml m t d  mi be 
monitored, other lhrn *I the supply wells. Na only wwld  more wlls klln CwCr rhc LRI and, if 
pmpcrly WnSWClrd, t a c r  monitor W q u l f c n ,  but Lhy would pmvidc VI excellent tnt of r h i s  
hydnulie IwIrIion hypolhenr. b w c t  bs Alunor Crnyon IS one such vu thri should have r more 
exirnirrt mbnilonny qmcm in plm. 

The oensip ofwelldriics 18 dro unndiitic. "hen arc many wrllr in wme mu md ltw io WM in 
oLhm A more unifonn iprcrng of wlli i s  dninble and rhould be nlrbliihed, Nm welh ihould k 
svrlepicdly locrlcd wlth rcspccl to hiuoncrlly conruninrice mu ofthc ~IIICDU or to cnhmcc depiction 
of UIe wrlw uble. A prnid rolulion Io mi1 I# u) not UK d wells in the well fields, A repmmulivc well 
should hc wlccicd. UI rllcrnrlc dcwgnricd, and the olhcm imrcd, u fu u rcpiond ruwelllmcc IS 
conccrncd. Thii would pmeni b e  mtsconccption thri the nlkiively lwe of'moniinrtng wells" u t d l y  
rcpnwnb M rdcqurlc rtziond iuneillurce svricm, 

The wlli drlllcd under lhr H w d o u s  Solid W u u  Amendment (HSWA) pcnii r r q u i m u  yc noi 
eumnrly included in the Environrnenul S u n e i l l ~ ~ ~  ncn*ork buI should hc. 

As noted rbovc, VK m.0 of mniionng wdlL'siln in Lhe rurvcillrncc repom should dm show Ihc mitor 
dtswsd ucu (no1 wcy SWMU) Lhii ut k i n K  monitored. ~d coniwn h i  tcprcicnl recent water level 
inlonnriion, 

Thc clarsifiullon of monilonnb s i n  should bc rtwnridcrtd M d  sundudlted, f h c  d a i p w o n  of  
ip r inp  I I  no! consirlent; somclimci bey ut denoied u rurfncc wiler M d  sometimes P tmund WIICI, 

Ground w i e r  ir pdenble inumuch u sprinp uc oulcropr of h e  wrier t lhle or thc poirniiomcvic 
5urrrcr. 

Spnngwnpling sulionb YC inrdcqurlely rnuticd in lhc field. f h c y  should bc idenlined by u 
permanen1 I monumcnl u porrlblc. IO avoid major dcvlnion in I smpling p in1  over time. A wnncn 
dcrcnpiion o f  m p l i n g  poinu rhould dm be on nlc. 

The nrpniution ofthe survcill.nce repom IS somewhri confuung. The follpwing would be helpful for 
uw ovcnimi ellon: 

n) field rdemificnion ofrilcr should hc I h c  rune u mapi ideniiftcnlion. Sire rdtnlllicalion numbcn. u 
uicd on f i ~u rc i  and mrps, should appeu in the firs1 column; 

b) prrtenutian of I w m m q  table w i h  rrrnpting frcauency m d  puuncicn moniiomd lor crch LIIC 
(wrlcr Icvcl, major ionb. rrdtonuclidel, elc., quurcrly, annually. eic.J;md 

c) listing the slurdardr for 111 parmcien, lor car? rcterrncc. W L  projecb. undcnlmd IO be 
undmry  or plmncd. kill greailv enhrnce ou? concepturlrulion orlhc h?dropcologic ryicm. 
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SVMMARY: ?he Draft-Businens P l a n  for Growid Water Protection 
developed by ESH-8 is the morr: comprehensive CWPMPP developed by 
LWZ to daw. Thio plan bcglno to addreoe &!e managcmcnE 
organization , required actions , funding rcquirementa nnd 
ochedulc a Bigni2icancly grcarer detail. The following 
comments arc minor &?d offered to enhance t h e  plan. 
k ~ h ~ 0 D U C ~ O N  

1. Pu,=posc of! Buoincno Plan 
2 .  Pan': Ground Water Programs 
3 .  Near! for Ground Water ProtccEion Management Program 

(CW?!IP 1 
Cormamnts lncluda DOE a8 a rtakmholdmt. 

Include a dimcurmion of XSWA P m d t  
Rsquirwnsntu 
B .  OBJTCTIVES 

:, Ertablioh a Znszitutional Program 
2 .  Addreoa 3c!!iczencien and Un:undcd Activities 

1. Management Organization 
C, STRATEGY k\3 A C X O N  REQ'JIRED 

Commmt: The Mmaga~moat O r g d x a t i o n  diacuaaion nasds 
to provida grentmr detail a8 t o  r t r a i g h t  Una  
versur dorrod U n a  raporting rs lat ionships ,  
such 11.1 

1) ax. rtaksholdmr involvammnt off ice ,  
internal m d  axtarnal cua t o m m r  
reporting rmlrtionnhipr mrrsipht l i n o  
o r  dottmd linm, and 

2 )  doer tho ESH-8 Hydrology tom report 
d i r e c t l y  to t h o  Program mmagmr, and 

3 )  what poaition domm the Program Managmr 
report d i r a c t l y  to. 

Accounmbili t ias nocrd to  bo addrsrrod. within 
mach B ~ V C C , I O L ~ ,  daEinm &a mmrgrnont porttion 
which i r  ultimarmly rsnponaibh f o r  enruriap 
t h a t  individual o r  group rmsponribilit ier are 
c . r r ind  out. 

~n thim i s  en institutional progxam, a dottrd 
line r d a t i o a s h i p  ohould be ahowa dthmr iron 
the diviaion o W c w  ox program managar t o  the 
ZStH counci:. 
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2 .  FISCU ORCANZZATZON 
Cozmrnti Ruthor defiaition of ncoordf9&tioa* 

rrmponribilitimm io roquirod, w e t l y  w h a t  
authority if any dorm the Progrsrp Xanrgmr h.vr 
f o r  coordination of  XX or Ms progrun aet iv i t ia r  
or fund#. 

Accountabilitbs nbad to bm addmmmsd. 
aach noction, dofin. tho tpmagmmant position 
which i. u l t h t a l y  rmmponriblo ior wurjmp 
that individuml or group rsaponribflitior a r o  
C m r r i m d  O u t .  

With$.x!I  

Commmntt tncludm a rmctioa addrarming Pfugghg and 
Ahundoamant. 
Zaitial p r i o r i t i ~ r  for tho l i m t m d  action itam 
noad8 to ba included. 

E. COST EST:MA'=ES FOR IMPROVE3 MONXORZNG 
F, PREXMZNaY ScwE3U'LE 

Comaat: Accahrate Additional Taoting and Line =tun 
Cost implamontation activity by OLIO par. 

?ully dmfino md include tha total pzojactad 

rmporting oncm chc 2hrl actAon ita Z i s t  fr 
jointly dmvmlopmd by Lh,?C, NMEO AZP m d  -ob 

C O 8 f  araociatrd W i t h  Croundwator: 8tUdiOn md 

0 0 
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June 23,1994 

Mr. Joseph C, Vozella Chief 
Environmenr, Safety and Hcalrh B m c h  
Depamncnt or f ie rgy  
Los Almos Arcn Ofice, A-3 16 
Los Ahnos. NM SfS4-4 

RE: NMED Rrvicw of 'Business Plan .,r Crouad Water Protection,* u t e d  
March 31,1994 

The issue of ground w m  an0 the question of its vulnmbility from past, c m n t  and fururc 
opnt ions  nt Lo$ Almos Notional Laborntop (LANL) has bnn n cmml concern ofthe NMED 
For many ycnrs. Thoic of use who have followed this issue M nmemely plwJcd that the 
D e p m c n t  of Energy (DOE) hns decidcd to dedicate its energy townrd making o determination 
regarding the SUNS of the main aquifer bcncoth and surrounding its facility. 

Staff of the New Mexico Environment DeparpTlcnl's @WED) Agrement Ln Principle, 
Huudous  nnd Radioactive Materials and Ground water Protection nnd Remediation burcnus 
have rcvinvcd the subject document ("Plu") and the collcctjvc comments of thcsc p r o m s  YE 
prcsented below. 

in Section fi3 orthe plan the following regulatory driven should be added to the list of those in 
this project: 1) Task 111 of Module 8 of LAhi's RCRA permit ("HSWA permit"), 2) possible 
ground water discharge permit rcquiremcnu under New Mexico's Water Quality Conwl  
Commission. and 3) possible involvement by the Of2ice ofthc NaNnl Resources Tmstce. 

In Section CS, to the list of primary customen should be added the non-AIP NMED regulators. 

I n  Section C6, compliance wirh the HSWA permit should bc included among the performance 
measures 

In Section D,"Riority I Items", the non-AlP NMED rcgulators should be added to those 
contributing to the list of identified nctds, "Prtorrp I rrcmsshould cammencc ar s u m  a 
pracrrcai wrrh a goof of complcrron orsrptflcunr propcss wirhrnjirvc ycars. '' Wc suggest the 
priorip groups be redefied as follows: Prionry I to be achieved in 18 months; Priority 2 to 
commcncc Y soon as is pnnicable with a goal of completion within flvc years; Priority 3 to 
commence within the next five years with 3 goo1 of completion within eight yews; and Priority 4 
ils the final, elcvly stated objectives or thc entire project, to be completed in ten years. 

The following comments all pertain to  Section D. 

In gcnenl. clarification is needed JS to whether this plan p m i n s  to installation of monitor wells 
off- facility. 

I t  is recommended thnt sampling frcqucncics be considered on a bi-annual basis. 
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Our candidates for Priority 1 M: pt follows: 

0 A cornprchcruive m d y  of seeps and springs (Spring hvcntoy)  to hcludc w(Um 
chanimy might lead to II btntr understanding of recbaqjc of the intermediate and main 
aquifers and would clucidate h c  rtfstjoriship bcwm alluvial aquifers thar m 
cotminous  with hcrure or fault zones. 

Evaluate and a s c s  the validity of a i s t h p  hydrogtologic d m  

Integmc all hydrogcologiwl informdoa using FXMAD and enable the input of data by 
outside entities (e,g.. NMED, BIA, Pueblo contractors) into specific data bases within 
F L .  for gmenl access. 

Dcfme yldyticd dap turnaround tima h m  simple acquisition ofgcncral lrvailsbility 
Reduce admiaimPtivc data rcvicw requirements after agreements M formed with State, 
tribal and public entities specifidly defined as PyriCjpating h this project rrgdhf  
we and rclcruc of 'M dam 

Fonn a system within thc ES&H propam for rnpid follow-up response to dam 
indicnting p m ~ n c c  of eontaminmu in groundwater, sceps or springs. 

Define p u n d  water survcillmcc roles at L4NL. It is oppartnt that differcnt progrvw 
have ltccen to monitor wclls. rhis has Id to damage of equipment curd possible cross 
conminotion between wells. 

Standardize and include dedicated sampling quipmcnt for each well bcluding pumps 
and msducers.  

0 

0 

0 

0 

0 

0 

Candidates for Rioritics 2 4  should be detennintd duringthe discussion to take p h c t  at thc next 
meeting. July 7, 1994 

Again, we very much appreciate the faet that DOE and k\L have dedicated themselves to this 
project and we look foonwd to working with all a f k w d  pmia towards its ~ucccs~ful 
completion, 

I f  you hove any qumions rcgnrding thae marten, plcpsc conud  me at (S05) 6729447, 

Sincerely, 

Bruce A. Swanton, AIP Point of Contact 
Hazardous ond Rsdioactive Moterials Bureau 
DOE EM Oversight Program Mmagcr 

cc: HRM Technical Compliance Pqm 
HRMB Permits Rogrvn 
NMED LAhZ AIP Prol;rpm 
E!LQH 8 Group 
Bob HulYSuc Johnson. LATA 
Ken Zuman, Scicntcch 
Karen Mc Ad& DOVAUEPD 
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MEMORANDUM 

TO: Ronald A. Kern, RCRA Technical Ptogmm Manager 

FROM: Tcri Davis, RCRA Technical Ropm 

THROUGH: 

DATE: July 7, 1994 

Lee W h ,  RCRA Technical P r o m  Supervisor 

SUBJECT: Tccbnifvl Complinncc Review of LANL's Buslnns Plan for Ground Wntcr 
Protection (March 31,1994) 

Stltemcn I 
Addrnrcd 

G m l & a m a  
It  is advised that EPA Region 6 be brought into this discussion ;25 soon as possible to avoid my 
potentid differences h approach 10 this complex subject. 

Item 

I 

2 

3 

4 

(Section 3, pg.2) An additional regulatory requirement to consider under zhc context of a 
CWPMP is within the HSWA, Section P., Task Ill Fm (A) (I), Thc pcniacc shall 
conduct a p r o p  to evaluate hydrogeologic conditions at the facility. It hits been 
dncnnhed by NMED that the existing pound water monitoring system is inadequate to 
suficiently address the requirements undo the HSWA module, 

monitoring rcquuemcnu per rcgulatcd u n i t  An understanding of thc u p p m o s t  aquifer 
(conccpnrtll model) beneath a regulated unit is required is 40 CFR Pam rfj4,265, and 
2701, At present, individual zones of wtuntion beneath U?4L have not been dclincated 
and the hydro~tologic connccrion bchvem thcsc zones is not undentood, A CWMP 
could incorporate h e  nceds of RCRn groundwtcr monitoring requimncnts IO assure 
the required hydrogeologic information is available and adequate, 

only to DOE properties or if this approach will incoordinate all technical concerns 
rqiudless of propcriy boundaries. 

(Scction D,. pg. 13,(3Xc), It is recommended that sampling frequencies be considered 
on a bi-annual basis. 

5J-l 
532 

Another rcgulstory consideration is the requitmenu under R C W  gound-water s.12 

(Section D,, pg, 12) In general. cliwifiurion is nccdcd IO understand if this plnn perwins 1.1 

JJf 

The following comments rcfcr to a recommended phased approach with items reprcscnrins the 
ordcr. Additional items from thc subject document have k e n  included, lrcms with the m e  
number rcprcscnt concumnt tasks to be conductcd during that phase. When appropriate, 
activities list in the Business Plan iuc prrontircd. 

PHASE 1 - Develop and lmplcmcnt lntcgralrd Informasion und hrchlving System 

ITEM Comment 

1 Evalulc and sscss the validly of  existing hydrogeologic d m ,  

2 (S)(u) Compile validated existing subsurfacc gcologic and hydrogeologic infomotion 532 
6.62 into common d m b u e .  
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3 

4 

4 

(S)(b) lntegmc daclbmun with FlMAP 

Conduct geophysic31 surveys across known or suspected hulf-frscrurc zones to 
invurigatc the role hams may play in thc migration of squeou fluids. 

Complete sitewide geologic mapping to tbc i l iw development of bydmgcolopic model 
iand to mist in siting of monitoring wells. 

Identification of all sprinlp on&e and near labontory boundaries (Spring Lnventory) 4 

4 Evaluate watm chemisuy mnds utilizing thc validated integrated data within the various 
zones of saturation (alluvial aquifers, perched-hurmdate aquifers, and main aquifer 
intervals) for indications of potential migmtion pathways. 

Evaluate valihtcd oquifachancterintion dnta with respect toward siting initial phase 
monitoring wells as guided by water chemistry m n d  nnalysis. 

5 

PHASE I1 Dcvclop Intcgrarrd Ground Water Program for Technical Studfa and 
Reponing 

1 Dclintarion of o c w c n c c  ud cxtent of ntuntcd canyon gound water (seasonal 
wmtion), For cxynple, h c h o  Canyon by StJtc route 4, Canon dc Vdlc by TA-I 6 
A m  P Landfill, etc,) 

(J)@), Determine rcchryc pathways hto htmncdintc depth perched p u n d  water. 1 

high 

high 

med 

o Delincation of Occurrence and extent of intermediate depth pmhcd gound 
waters (pcrchcd ground water within Tuff rccogniztd). 

o Rcchqe mute b m  wmrumtd m y o n  ground water. 

o Recharge from mesa tops surface waters. This topic might be divided into 
different components: t) dninapc runsff fmm mcm tops to canyon surface 
waters and 2) wotcr balmcc budgco, 

1 

high 

high 

high 

(J)(n), Detenninc r c c h q e  pahways into main aquifer 

o S c c o n d q  mute from perchcd=intcrmediatc groundwater 

o Secondary mute from mumtcd m y o n  groundwater. 

o Develop undmmding o f  mechanisms and prucma for recharge through 
unsaturated zone. Agm: that hctutc tryupon should bc understood as well 
understanding flux through the Cero Toledo intcrval and other "underlying 
stnn such as bmlts" and vapor phase transport within the panieular intervals 
within the Tuft However. additional testing of hydrnulic conducthip of 
nonwcldcd ignimbrite may not yield Y much ncedcd information ps it is alrcady 
fairly known that thnc uniu of the Tuff have low hydraulic conductivities 
values and high m m x  potentials, 
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mcd o Sccondq route from mesa tops surface waters. This topic might be divided 
inro diffemt components: 1) dminage msff from mcsa tops to m y o n  surface 
waters and 2) watcr balance budgcts. 

low o Regional recharge route. 

low 

1 

1 

o Recharge fo main aquifer on regiannl basis 

Detmine discharge of main aquifer and perchcd=intknediatc aquifers. 

D e t m i n t  recharge for springs sitewide. 

PHASE 1x1 - Dcvclop Hydrogeologic Model 

I 

low 

Agce with all of these aaivitics. These projccts will most likely occur after ponions of 
Phue If are complrtc or may occur concumnlly. 

o Regional flow model for main aquifer. 

(IC 

4 
.c ,... 

..P 
I r* 6.62 
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July 12, 1994 

Mr. Stcvc Rpc, Section Lcodn 
Environmmd Rotmion Group., ESJ2N-8 
Los Alamos Notional Lpbomory, Ms K490 
Los AImos, NM 87545 

RE: Ground water Business plan - Concurrence on Rioriry 1 ltcrnt 
Dew Mr. h e :  

At the meeting on July 7,1994, the Ad Hoc Ground Warm Rutcction Committee concurred on I! 
ncw Priority 1 action Item grouping which the cornmince agreed could and should bc achieved 
within 18 months of tbe project's inception on June 9.1994. Following is P listing ofthe 
elcmcnu of the Priority 1 grouping. Please note charthe list is not a g e d  in ordcr ofhighm to 
lowat priority within thc grouping. 

1, 

.I -. 

3. 

0. 

5. 

6. 

.) 
/ I  

8. 

9, 

IO. 

Complete the spring md  step inventory whose objective is to compile a listing of a k h g  
NMED/LA"L data regarding sprinp on lab propcny or potentially associated with ground 
water originating under lab property, hcludc ncw springs known to txin e.&. in TAG 
S m c r  Gulch, etc. lnvcnroy to include X Y, Z locations, water quality data determined by 
the Committee to be pcrtincnL water tcmpennrre. ctc. 

Eypund the pound water monitoring plan sufficiently IO dcfme schedules and objectives of 
the bmund water monitoring progmm. 

Produce an updated pcizometric map using existing &a 

Evaluate hydrogcolagicnl dm and integrate into FIMAD or M quivalcnt ccna lkcd  
elccmnic d m  stongt facihty. Provide for input ofNMED &a for we by U V L  in dm 
comparisons. Provide o mechanism for updating sampling schedules of LAUMED ES 
and possibly all ER gocps. 

Include and implement P system for contingency follow-up on cnvironmmtnl sweillance 
' h 1 ~ ' .  

&f'c ground wnter survcillwct roles to prcvcnt quipmcnt problems, Le.. cross- 
contamination of wells. 

Define and implement Inbwide SOP'S on wcll consmaion, wcll logging, geophysics, plug. 
and-abandonment procedum, etc. 

Determine within this Priority I timefnmc what level-of-effoR should be assigned to 
producing II sitc-widc or anmspccific geologial map in order for the map to be produced 
during the Priority 2 hefr;une,  

Employ manual trend analysis on a selected set of wells for a defined listing of COC's. 

By Scptcmberof'this year, ochicvc consensus on il dnft. proposed well lowtion map for 
prcucnution to DOE for fundmg. 

Comments 
A d d m 4  
lnScrtlPa 

h62 

6k62 

&C 
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TO k 
Add- 

, si 
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If you have any qucstjons regnrdinl; his rnJKfl, plevc contact me at (505) 6730447. 

Sineercly, 

Bmcc Swanton. NMED AIP POC 
Hazardous and hdioncrivc Maitrials Bureau 
cc: F;rurn MeAda, DOVAVEPO 

Stcvc Zappe, HR.. Pcmiu Progvn 

William Stone. HRMB C W P U  
fcri Davis. WW3 fcchniuil Compfimce 
Bonnie Koch, S c i e n t c c W O  
Bcnito Garcia HRMB Bureau Chief 
Fcil Weber, MlED DOE Ovmight Burcou Chid  
WMED LANL AIP Rogvn file 

SWC J O ~ S O ~  LATA/ES&H-B 
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Attachment 

W O  Corrments on the Updated Ground Water Protcccion 
Managennect Program (EWPMPP) Plan 

fkucutiv. S v  

Xxmcutivm Sr-7 Pg. 1. Parrqr8pb 5 :  Tho Buahcea Plm should 
define who ha0 ultZmata accountability w i t h i n  Ehe ESLH Division 
:or the Proj cct Leader aecompllshing hia/hcr rcsponaLbilirico 
under zhc plan and *e authority t h i s  position rcqdren and ban 
been granted by the ESClH Council t o  a u e c c a n f ~ l y  accomplinh t h o  
CWMPP objccrlvtn. Include accouatabi2ity an& ruchority in  
sentence 1 iollowing roles and rcoponsibilitien. 
Saction 2 
fntroduc tLon 
1.1 Purpom urd Scopm 
Pg. 1-1, Paragraph 21 w a n d  t h i o  discussion to lint tho 
npecific roquiramen:s or scope of Chapter ZZf, Section 4 1  (1-71, 
OF DOE Order sc00.l. 

2.2  Laboratory kndroumanta: G o d m  
Pg. 1-1, Prragzaph 31 Appendix A nhould detail :he npeciPic 
requiremento oC the XSWA Permit, Module E ,  Tank ZZI relative to 
grouqd wdter mmitorhg .  

1.3 rnP Hinaion a d  Objoctivoe 
Pg. 1-1, Paragraph 11 Include meeting rhc above apccific 
raquiremcnta. 

section 5 
5.0 IR#U*r a d  S O l U t h n U  
Pg. 5-1, Paragraph I1 Expand thin occcIzon to include Pluggmg 
and Abandonment, &rid lhvsronmcntnl Sumcillance Monitorag, 

5.1.2 Hydrogoologicrl Charactmrization Solutions 
Pg. 5-2, Paragraph 7; Provide a di8CumiOn nectLon cxpanang the 
rationale L o r  each well nupporc,ing :he data puality objectivca 
rcZerenecd ia the fol?owmg paragraph. In addition, a map 
showing Ehc propoecd location of the 50 ahallow alluvzum and 14 
iatcrmcdiatc zona w e l h  should be provided with a zaimilar 
dimcucrion of rationale, 

Pg. 5-5 ,  Paragraph 11 k table and ainociatcd expanded 
diseuuoion apccityiag :he specific &Ea quality abjcctivca far 
each well (ohallow, inrermeOiatc and deep) ahould be dcZhe0, 
n A u d r n g  core narmple ana:ys;n, frcqucacy of monitoring, 
ana:;rcfcal parametcza, CEC. whrch fcico t o  table 5-l Propoacd well 
*uOchtion Razionrle. 

1.1 

Appcndlr A 

13 

5,13 
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Pg. $4, Paragraph 22 
vadose zone monitorhg need8 and plumed activities. 
number of ER studiccl being perionnod to atudy vadose zone 
conditions at or near SWCJ locations. For. iaatuce, studies are 
undernay a t  TA-54, Area C (OW-1148). The GWPMPP mhould integrate 
and expand those r tudiaa ao neccrorry. 
atudies are lincreasbg, many are conducted aver short periods of 
t i m e .  An axtsndtd f i e l d  program, one capable of a p h g  Y t i m e  
Zrame as long an a decade, i s  nacaamary EO understanel the 
unsaturated flow conditions. 
srudics need to h ~ v e  their  effort. coordbafed ultimately leading 
to a much braadar uadars=anding. M O m  importantly, mort of these 
mtudco do not study below mor@ thaa 150 fx. Currently there are 
no vadoee zone otudies that have gone beyand 200 ft, 60 'hart ia 
a data gap that 8hauld be Zi l l ed  by coordbatiag with SR to 
cqand Lha utudiam dowa to the wafer -la. 

Include a uection h the CWPMPP nddrtasing 
acre are a 

while the number of 

Small  gzoups doing their OM 

Saction 6.0 
BuaiA... Plrn 
6.2.1 Projmct Lander 
Pp. 6 - 1 ,  Pmzagrrph 2: Y&ia acction doas not adequately addreoo 
accountability and ruthariey consi8tant w k h  pravious WE U A O  
racommandatiana . 
6.3.2 Enviranmrnfrl Survmi l luxr  Proman 
Pg. 6.4. Paragraph I t  Baaed on the quality objectivca d&neC l.ri 
S . L . 2 .  budgcta-y rcqulrements ahould be defined t o  support a 
monitoring program with a minimum rampling frequency OF quarterly 
as previously recommended by EM-9 and DOE -0. 3 addition, 
previous DOE S A 0  memorandum recommcndod that Additional :eating 
and Line :tam Coa: implamencrtion rc~arenccd h Figure 6-2 be 
accelerated by one yea::, 
Hydrology Isam is that the monitoring wall network io hadequate 
and well matallation m d  additional ranting ahouZd be 
rmplemcntsO (ID moon as  possible. 

The tcchaical conclusion of the W- 

6.6.2 Prioritirmd Limt 02 A c t A d t i a r  
Pg. 6-9,  Prurapraph 41 Previous 346 a 0  commenra have requested 
the taboratory identity the to ta l  conr o f  compliance and how i r  
would be funded which would inchde  ~OROUTCC~ requirements ior a l l  
action ~ t e m  in including atudiaa. 
indicate a comitmc.?t by the Laboratow to complete a l l  
recommended p r i o r i t y  1 action items w1thi.a the recommended time 
frame. 
reClectod an Table 6-L CdPM2 Rrnding Sourcea M d  Table 6-2 CWPMP 
PreLimlnary Coat Eatimrtc. 

MoCigy this paragraph t o  

Addtional  resouxu raquirananta should Se idcntiEicd and 

Pg. 6-9 .  P~-agrrph S t  Again as otated above, DOE * A 0  has 
requested the '&oratory determine Funding requiremanto and 
oowce. Also, 3 d E  SA0 has alee  requeozed a recommended 

62 
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hplcmcntat ion schedule, P r i o r i t y  two items need eo be completed 
within tho P r i o r i t y  time frame baaed on program need. Modi iy  
t h i s  paragraph t o  h d i c a t c  recommendcd projects to meet DOE Order 
rcquirementn w i l l  be funded and completed w i t h i n  the P r i o r i t y  
time frame. 

Pg. 6 - 9 ,  Paragraph 7: As dincusocd h earlier team meetings, WE 
'SA0 agreea w i t h  the need to include a paragraph descr ibing all 
aspscto of each a c t i v i t y  in d e t a i l  to as&e that the reviewer 
and/or reader  c l e a r l y  undcretaclds tho objective of the aetivzty. 

Pp. 6-10, T a b l e  6-41 Include a section on Plugging &rd 
Abandonment as prevloualy recommended by DOE LRAO, an& 
Monitoring, with pLaaned a c f i v i t i c a ,  A tcchz.nical diecusnion OF 
known w e L l  or borehole atafua k2d locations including 
eonstrdctio3 data  is required t o  support the plsa  t o  plug and 
abandon only 9 exio t ing  monitoring wella. 
should include the ncees~ary data from the *Record OF Observation 
Wcllo, Toothalto, Test Wclla, Supply Wells, Springa and SurEacc 
Water Stations a t  Loa ALamos; w i t h  Reference to the Geology and 
Hydrology, William D. Purcym~, 1994" i n  an appendix. The GWPMRP 
ahould addrcaa phgglng and abandonment o f  a l l  h o r n  po ten t i a l  
cmtamintL?t pathways, not junr ac t ive  rnoaitarulg wclla oZ 
inadequate conntruction. 

This par: of the plan 

section 7 
Implemmntrtion P l a n  
7 . 6  J3ueinmsr P l a n  Schmdulo 
Pg. 7-1, Paragraph 7 1  Thin rrcction nee& t o  be expanded t o  
mc lud t  a d i s c u m i a n  of nequcntial implementation of prioritized 
a c t i v l t i c o  ahown in Figure 6-2 and listed i n  Tabla 6-4. Define th 
order OF t h e  prioritized ac:iviries recommcndcd, and the opec~ftc 
zr.lciation/complction schcdulc over the 1 0  year period. I 

'Pg. 7 - 3 ,  Paragraph 3 t  The 3OE -0 approved buaincna plan 
zargeted a July 1, 1 9 9 4  h i r ing  date For rho Program Manager. 
Please endure t h e  Projcct Loader cargct hA.rmg date  i a  mcc. 

Tiblr b4 
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To : Mr. Joseph C. Vo?clla, C h i d  Enviroament, Safety L 
Health, Department oZ Energy, U A O  

From w, Stone, DOE Oversight Bureau, Technical Support 
M. Dale, DOE Overcright Bureau ZiWL 
S, Yra icak ,  30E Oversight Bureau, LANL 

Date a i  m y  199s 

subject Review o f  Loa Alamoa National Laboratory's (LUG) 

The DOE Overalght Bureau (DOE OB) hoe reviewed t h e  Subject  
document. The following commazit8 ars provided for the purpOsc Of 
communicating the rcaulta of the DOE 08 r s v i a w .  Zheea comments 
arc not provided o r  intended f o r  chs purpose 0: reprssczrbg -e 
regulatory poaition 02 the New M d c o  &adronmant DapaXtmant. 
we hnvo reviewed the latast veroion of the Ground Water 
Protection Management Program Pan (Issued 6 March 199s) and 
oupplementaxy macarial provided by DOE labeled 'Actachmaat: 2' 
(:owe 12 -Tune 1995) .  This raviav hcluded not: oaly gohg 
thxough the text, but also evaluatirrg the wclla propoecd Lor  
monitoring ~ S Q  hy&ologic oyorcms on the Pajazifo Plateau. Tho 
purpoea of t h i s  memo i o  co convoy OUT general and spteitic 
comenta . 
We have aavcral commaaco aZ a general nature on the tuct/rcport 
as a whole: 
1. Section 2 (Background) io useful, but it doe8 not escm &e 

appropriate place to include geology. Why not have section on 
Regional Setting that includes all natural ampacts 0: a a  
F a c i l l t y  (geology, climate, hydrology aad vcgcfatioa) . 
Section 3 could be renamed, che geology material now in 
Section 2 could be moved there and incormatioa on cXmata and 
vegetation (not now provldtd) could be addad. 

2 .  Care nhould ba taken to be correct and consistsat h the use 
OF suat igraphic  nomcaclaturc. DI2feront ccnninology is 
oomctimeo uacd in figures than in i s  given in  t h o  text. For 
example, tho correct new tern  "Puyc Formation* i s  used i n  the 
text (p.  2-41, but the old term *Puyc Conglomcra~c~ i s  used in 
Figure  2-3. Proper usage i s  Important as the mader m y  
wonder how good the hydrology is i5 Lhc gcalogy is sloppy. 
ALeough it hxa bean pointed out to Gdz hydrologists btLore, 
there 10 8c;Lll confutuon over the ume and rnaanbg of the tam 
*aquiCar* a d  'water table", The lase On figures, such a8 2-3 
and 3-2, IabtLcd "top of the main aquifer' i o  in $act the top 
of the saturated zone or regional water table. Zn commcn 
usage, an aquifer LS a goologic material, t h e  aaturatsd 
partlon of which, yielda urreful quantities 02 water (L!C 
dct in i t ion  in  the report glossary i s  awkward a d  miolcr&ng 

Groundwater Protection Managerneat Program Plan CCWaMPP) 
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4 .  

5 .  

6 ,  

7 .  

h o t  j u e t  rock) ; (why not replace it with this one?) Yhuo, 
the aqui let  io the entire rziic yielding water, not jus t  *the 
aatuzatcd portion. Yhercrorc, t he  top of t h e  aquifer i o  much 
higher -SLan rhc water fable or chc l ine  shorn. AB it i r  the 
water t&lc t;?at ie o: fntcrcat Ln thcae iiguraa, the llbcla 
should be corrected, Corrfusion OE nuch basic concopto f a o t n  & 

nhadov over tho res: OF -&e hydrologic work a t  LAX%, It 10 

hoped that t h i s  correct ion will f m l l y  be embraced by L;wL 
hydrologiots and mcorporatcd in f u tu re  raporro aa w e X .  

The incormal denignation oL the aquiiar o r  hydrologic ayatcms 
at ZFU't i a  POmQWhAt zllogical, mixing genetic ( ' a l l u v i r l " ) ,  
depth ('k:cnnediutc"), zmd uac ("rmin") connotations. The 
moot para:lel a c t  OF namca would be " a b l l o v  perchedL, 
u in temcd ia t c  perched" aad "deep rcgiorral", focusing on depth 
and t n c  0: aquifer, Aquifero art also of t en  i n t o m a l l y  named 
by the s t r a t ig ragh ie  o r  l i t h o l o g i c  identity of the  materia: 
involved : Ogalalla aquifer, limtntonc aquif cr ,  etc The arc 
mum, no: adj  ec:ivcs, thus *alluvial" denote genaaio o r  
origin of the  material. Ccncaia han not: been uaed far  o t h t r  
awsfern a t  %Tu, DO why apply it t o  any? For exampla, when 
water A D  perched in the basalt, It i a  not cal led  tho volcanic 
aqui le r .  kltbough the  in2ormal names arc fairy entrenched by 
aow, it in u3cLul to re f lec t  on w h a t  -=hey me&? whether they 
can be defended an i< i t  in deairabla t o  perpetuate  them. 
Inclusiorr in the  gloaoary of the termn *cphcmeraL*, 
*Intcrmiztcnt" and * i n te -mp tcC*  :or ntraam type auggeat they 
arc noc intended to be xtcrchangcublc. Ycf ,  they urc 
aomerimao uoed that  way i n  the t e x t .  
:trsz paragraph irr aect ion 7 .3 ,  p.2-4 and f i r o t  paragraph i n  
scezion 3.:, p . 3 - 1 .  

For cxemph, compwre the 

Figurea tacorporazzng blouupn of ccrzain ureas nhould be 
proofed t o  raaure t h a t  wclla ohown an the general  map appear 
on the  blowup (tor example, Figure 4 - 2 1 ,  

There urc several problems aoaociatod with rcFcrenccta. Not 
a21 references cstcd arc i n  :he lint provided ( f o r  example, 
the Xger  Team Asscnomcnt and other reports c i t e d  a t  t h e  top 
0: pS-11. Also, aornc c i t a t i o n s  zn that: 1i3f are incomplete 
( for  sxenfrple, Kelly, 1975, waa USGS Open-File Report, but t ha t  
a~ not given) .  Such omum5onn prohibit t h e  reader f rom 
o b t a i n i n g  fur ther  znfarmat ion  if desired,  the uLtimute purpose 
of the l ~ o t ,  For fu ture  rcicrtnce, there 18 co period a f t e r  
"et"; I t  LO Lazrn f o r  "and", no: an abbrcviacion. 

A d d m u d  

Addrnmrd 

Addrnird 

A d d m v d  



Oa- review aloo hc luded  8x1 evaluation of *he propoacd new wcllr, 
from the 30E Oversight purspective. Such evaluation iawlved A 

compuioon of the propaead w e l l  loeations W i L h  perceived 
hydrogaologic/hy&ochcmkal data gaps or needs. WcLls believed 
to meat these needs were than prior i t ized i n  view of the urgency 
o,* zhasa needs and the reality or shrMEing budgets 
(Tablam 1 I 71 . 
:n mpny cameo, walLa wore propooad $0: the shallow and/or 
intermadirte pexhcd water, a8 wall an the  .cap regie& aquifar, 
a t  the name lacation. We agrna chat chi8  is 'As beat way t o  
investigate the commurdcation batwean them system. We ~uggcsr 
that this m y  be accompliahsd by rdoptlag the followiag general 
pol i ty  in inntalling the new wells. Whenever ahallow e?d/or 
inte,mcdiirtc perched wafer i a  exouterad during dzilliag, the 
water-producing Interval ( 0 1  ohould be mcroeued urd ioolaccd 
before gofng deeper. Zn ocher words, the opportunity for 
monitoring a11 wafer-bearing zonas at a r i t e  ahould be provided, 
rcgardlans o,C the lists provided b tha taporrt. T U o  m y  Fnvolvt 
multiple completions in the m m e  hole or multiple wcllo the aamc 
:ocatlon. Aa shown in Tabla 1, twcnty-Five oftea hold the mont 
zntcrcot in the dacp aquifer. Tun h c l u d e e  aome proposed by 
LANZ as w e l l  .E some we ouggco: adding, Of them twenty-five 
sitem, nix are conoidcred as very high to high in priority, two 
a~ moderate to high priority, ten I %  moderate and ocvcn as 
pertinent and ni~o~to-h*ve-i~-b~dget-a~lowu, but at  l o w  priority, 

Ao shown in Table 2 ,  thirteen n i t e s  hold the moat interest izl :he 
intc-mediate aquizor, OC thooo tUrtC8n sites, Zive are 
considered ao very high to high Itn priority, two tu moderate to 
high priority, three aa moderate and thee a8 pectineat and aicc- 
to-have-ii-budgct-allows, but OC low prierity. 

Monitoring well location wil: be modiricd dur-ing the 
implementation oL this p lm.  That ia, w e l l  placement decisions 
w i l l  change a8 new data ( i . e . ,  water levels) becornea available. 
I: should be noted that our comcnts reLlceE general rrecLiical 
Oversight conccrn~ rather than R # W  or other regulatory needs, 

xe: N .  Weber, h m ,  ChieE, 30E Oversight Bureau 
:, Pstkcr, NMED, DOE Oversight Bureau 
R. Kern, NMED Hazardous L Radioactive Materialo Bureau 
X .  T r U ) & l l O ,  DOE W O ,  AZP POC 
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APPENDIX J 

Monitoring Wall Design and Cornplstlon Matrix 
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