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Interim Facility-Wide Groundwater Monitoring Plan, Revision 1

EXECUTIVE SUMMARY

This “Interim Facility-Wide Groundwater Monitoring Plan” fulfills a requirement of the March 1, 2005,
Compliance Order on Consent (hereafter, the Consent Order). Los Alamos National Laboratory (the
Laboratory) will collect and analyze groundwater and surface water samples at specific locations and for
specific constituents in order to fulfill the requirements of the Consent Order. Groundwater-level data will
also be collected because they are critical to understanding groundwater occurrence and movement.
Four modes of water will be monitored: base flow (persistent surface water), alluvial groundwater,
intermediate-perched groundwater, and regional aquifer groundwater.

The monitoring conducted under this plan is being used to enhance the general understanding of the
groundwater within and beneath the Laboratory. These data are being used for characterization purposes
to support corrective measures work being conducted at numerous sites around the Laboratory and to
support ongoing operations. The monitoring is conducted both within and outside of current Laboratory
boundaries. Monitoring within current Laboratory boundaries takes place in seven major watersheds:
Los Alamos Canyon/Pueblo Canyon, Sandia Canyon, Mortandad Canyon, Pajarito Canyon, Water
Canyon/Cafion de Valle, Ancho/Chaquehui/Frijoles Canyons, and White Rock Canyon. Monitoring
outside the Laboratory boundaries is conducted (1) in areas that Laboratory operations have been
conducted in the past (e.g., Guaje Canyon and Rendija Canyon), and (2) in areas that historically have
not been affected by Laboratory operations. To ensure that water leaving the Laboratory does not pose
an unacceptable risk to human and ecological receptors, this plan also includes monitoring in areas
downgradient of the Laboratory and outside Laboratory boundaries (e.g., the Rio Grande and springs in
White Rock Canyon).

Monitoring locations derive from Table XII-5 of the Consent Order and represent changes made in the
2006 and current version of the Interim Plan. The locations, analytical suites, and frequency of monitoring
reflect each watershed’s technical and regulatory status. Wells that do not have representative data due
to the effects of residual drilling fluids are monitored for a limited suite of “indicator” constituents that allow
for tracking of the geochemical conditions over time.

Monitoring data will be published in periodic reports submitted to the New Mexico Environment
Department.
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1.0 INTRODUCTION

This is the second annual submittal of the Interim Facility-Wide Groundwater Monitoring Plan (Interim
Plan; IFGMP) for Los Alamos National Laboratory (the Laboratory, or LANL). The Interim Plan fulfills the
groundwater monitoring requirement IV.A.3.b of the March 1, 2005, Compliance Order on Consent
(hereafter, the Consent Order). Information on radioactive materials and radionuclides, including the
results of sampling and analysis of radioactive constituents, is voluntarily provided to the New Mexico
Environment Department (NMED) in accordance with U.S. Department of Energy (DOE) policy.

Groundwater monitoring has been conducted at the Laboratory for over 50 yr starting with

U.S. Geological Survey (USGS) water-supply studies in 1945 and Laboratory groundwater quality
monitoring in 1949. The first groundwater-monitoring network consisted of water-supply wells, several
observation wells, and springs. The monitoring network continued to evolve through the years as various
environmental programs installed additional wells, primarily in the shallow alluvial systems, as potential
monitoring points.

Between 1997 and 2005 the Laboratory implemented a sitewide hydrogeologic characterization program,
described in the Laboratory’s “Hydrogeologic Workplan” (HWP) (LANL 1998, 059599). The primary
objective of this characterization was to sufficiently refine the understanding of the area’s hydrogeologic
systems and to improve the ability to design and implement an integrated sitewide groundwater
monitoring plan.

1.1 Purpose
The Interim Plan will monitor to

e determine the presence and fate and transport of known legacy-waste contaminants,
¢ determine efficacies of remedies, and
e validate proposed corrective measures.

All of these objectives collectively assist the Laboratory in determining any potential adverse impacts to
the regional aquifer that would affect the use of the aquifer as a drinking water source.

In addition, monitoring produces data that are required to evaluate risk and to assess regulatory
compliance. Although the Interim Plan does not specifically address how the data that are collected will
be used in those evaluations, the design of the monitoring network is based on conceptual models of
potential sources, hydrogeologic pathways, and receptors. The data collected are intended to be useful in
all reporting requirements under the Consent Order.

The primary changes in this version of the Interim Plan are updates to monitoring (e.g., monitoring
frequency analyte suite) and based on conceptual models in investigation reports for Mortandad Canyon
and Water Canyon watersheds. Additional updates include incorporation of the approved Notice of Intent
to Discharge (NOI) for management of investigation-derived waste (IDW) (see Figure C-1 in Appendix C)
and an update to procedures associated with sample collection.
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1.2 Scope

This plan describes the objective for monitoring, the locations of sampling stations, the frequency of
sampling, the measurements taken at each location, and the analyses included in the groundwater-
monitoring plan. Four modes of water are monitored and are as follows:

o Base flow—persistent surface water that is maintained by precipitation, snowmelt, effluent, and
other sources

¢ Alluvial groundwater—water within the alluvium in the bottom of the canyons
e Intermediate-perched groundwater—Ilocalized saturated zones within the vadose zone
e Regional groundwater—deep, laterally continuous groundwater beneath the Pajarito Plateau

Groundwater will be routinely monitored by collecting samples at wells and springs and by analyzing for
specific constituents. Groundwater monitoring refers to gathering data not only for water-quality analysis
but also to measure water-level. Water-level data are critical to understanding groundwater occurrence,
movement, and groundwater’s relationship with recharge and municipal pumping.

Surface water at the Laboratory is divided into three types, or matrices. Each of the three flow types might
be collected at a single location within a time span of as little as a week, depending on weather
conditions. At times, the flow might represent a combination of these components. The three types are as
follows.

e Base flow—persistent, but not necessarily perennial, stream flow. This stream flow is present for
periods of weeks or longer. The water source may be effluent, springs, or shallow groundwater in
canyons.

¢ Snowmelt—flowing water that is present because of melting snow. This type of water often may
be present for several weeks or more (persistent) but in some years may not be present at all.

e Storm runoff—flowing water that is present in response to rainfall. These flow events are
generally short lived, with flows lasting from less than an hour to several days.

Storm runoff and snowmelt will be monitored by the Laboratory under the auspices of the 2005 Federal
Facility Compliance Agreement (Administrative Order Docket No. CWA-06-2005-1701) (FFCA) entered
into between Environmental Protection Agency (EPA) and DOE on February 3, 2005, and the
Administrative Order (Docket No. CWA-06-2005-1734) entered into between EPA and the University of
California on March 14, 2005, and will not be monitored as part of the Interim Plan. Base flow (persistent
water) and in some cases persistent flow derived from snowmelt will be monitored under the Interim Plan.

Monitoring under the Interim Plan will take place in seven major watersheds or watershed groupings and
White Rock Canyon. These are Los Alamos Canyon/Pueblo Canyon, Sandia Canyon, Mortandad
Canyon, Pajarito Canyon, Water Canyon/Cafion de Valle, and the combined watersheds of
Ancho/Chaquehui/Frijoles Canyons. Monitoring outside the boundaries occurs in areas that Laboratory
operations have affected in the past (e.g., Guaje Canyon and Rendija Canyon) or that have not been
affected by Laboratory operations to provide baseline data. To ensure that water leaving the Laboratory
does not pose an unacceptable risk, this plan also includes monitoring in areas outside the Laboratory
that may be impacted by the Laboratory (e.g., the Rio Grande and springs in White Rock Canyon).
Figure 1.2-1 is a map of the areas included in this Interim Plan.
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1.3 Reporting

The data collected under this Interim Plan are submitted to NMED in periodic monitoring reports (PMRS).
The reports are submitted in accordance with Section IV.A.6 of the Consent Order. The data in reports
submitted to NMED are posted to a database and then to an external website (http://wgdbworld.lanl.gov/)
as data are delivered from the analytical laboratory. Data that are not validated before posting are marked
as “provisional” until validation is completed.

Periodic monitoring reports present groundwater and base-flow data, including both characterization (the
first three sampling events in a new well) and subsequent monitoring data. Beginning with approval of this
Interim Plan revision, PMRs will include an appendix that deals with well rehabilitation data and
information.

Also starting with approval of this Interim Plan, PMRs will be submitted on a quarterly basis. Each PMR
will include all available watershed monitoring data (plus the previous three rounds of data) in a format
consistent with the existing approved PMR format.

1.4 Regulatory Context

This Interim Plan fulfills groundwater monitoring requirements of the Consent Order as described in the
introduction. In addition to the Consent Order, the Laboratory is required to perform groundwater
monitoring to satisfy other regulatory requirements. These other requirements are summarized below,
including references to documentation of monitoring results. This Interim Plan does not include the
activities needed to satisfy these other requirements (unless these other requirements can be satisfied by
monitoring performed under the Interim Plan). As described in Section 1.6, the Laboratory has an
integrated approach to groundwater monitoring. Activities needed to satisfy these other requirements,
therefore, may be conducted in conjunction with monitoring performed under the Interim Plan.

1.4.1 New Mexico Water Quality Control Commission Regulations

A 20.6.2. New Mexico Administrative Code (NMAC) Groundwater Discharge Permit currently exists at the
Laboratory for the Technical Area (TA) 46 Sanitary Wastewater Systems (SWWS) Plant (plan number
DP-857). An application has been submitted for a second permit for the TA-50 Radioactive Liquid Waste
Treatment Facility (RLWTF). Groundwater monitoring is performed at wells located in Cafiada del Buey
and Mortandad Canyon under the NMED-approved plan (DP-857) and in support of the application
(DP-1132), respectively. This monitoring began under DP-857 in 1992 and is expected to continue
indefinitely with appropriate modification made as discharge conditions change over time (e.g., monitoring
may be moved to Sandia Canyon since the TA-46 SWWS Plant has never discharged into Cafiada del
Buey). Quarterly reports of monitoring results are submitted to the NMED Groundwater Bureau for both
the current (DP-857) and the pending (DP-1132) plans.

1.4.2 DOE Environmental Protection Programs

Groundwater monitoring has been conducted in compliance with DOE orders related to environmental
protection. DOE Order 450.1 requires an environmental management system at DOE facilities to include
surveillance groundwater monitoring and reporting. Surveillance monitoring has been performed at the
Laboratory since the 1970s under previous orders, and results are documented in annual reports.
Currently, the Laboratory conducts groundwater-surveillance monitoring from wells located within the
Laboratory boundaries and at off-site locations. These wells include alluvial, intermediate-perched, and
regional aquifer wells. Some of the off-site monitoring is performed under an agreement with Los Alamos
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County, which owns and operates water-supply wells within and near the Laboratory. Additional
monitoring is performed under cooperative agreements with the San Illdefonso Pueblo and the City of
Santa Fe. Results of surveillance monitoring are reported in annual environmental surveillance reports
and are included in the calculation of radionuclide dose exposures found in those reports. These reports
contain descriptions of the surveillance monitoring network, key results and trends, and quality
assurance.

1.4.3 Hazardous Waste Facility Permit

Several of the waste management units at the Laboratory are regulated units under the Resource
Conservation and Recovery Act (RCRA) and are subject to groundwater monitoring requirements under
40 CFR 264 Subpart F, as administered through the Laboratory’s Hazardous Waste Facility Permit.
Under Section IV.A.1 of the Consent Order. These requirements will be met through implementation of
the groundwater-monitoring requirements of the Consent Order, including implementation of the Interim
Plan.

Formerly, groundwater monitoring and sampling requirements were contained in Module VIII of the
Laboratory’s Hazardous Waste Facility Permit (Module VIII), which EPA issued and revised in 1994.
Section C.1 of Module VIl required the Laboratory to install a total of 14 alluvial wells in Pueblo,

Los Alamos, Sandia, Mortandad, Potrillo, Fence, and Water Canyons to determine the extent of
downgradient saturation and contamination. In addition, Section C.2 of Module VIII required the
Laboratory to continue the groundwater monitoring being conducted by the Environmental Surveillance
Program (ESP) to demonstrate protection of the regional aquifer. The investigation requirements of
Module VIII required the Laboratory to conduct a program to characterize the hydrogeologic conditions at
the Laboratory (Task IIl.A.1) and to conduct a groundwater investigation to characterize any plumes of
contamination (Task I11.C.1). In response to these investigation requirements, the Laboratory developed
the HWP, which was approved by NMED. Under the HWP, the Laboratory installed regional wells and
conducted four rounds of sampling following construction of new wells. Results of this sampling were
reported in separate geochemistry reports for each well, in quarterly data reports submitted to NMED as
formerly required by Module VIII, and in the “Synthesis of Hydrogeologic Workplan Activities (1998—
2004)” (Collins et al. 2005, 092028).

Groundwater sampling was also conducted as part of NMED-approved investigation work plans prepared
under Module VIII. Alluvial groundwater sampling was conducted under the NMED-approved work plan
addendum for the investigation of Los Alamos Canyon and Pueblo Canyon (LANL 2002, 070235).
Sampling results were included in the “Los Alamos and Pueblo Canyons Investigation Report” submitted
to NMED in April 2004. In addition, groundwater sampling has been conducted as part of the NMED-
approved investigation of Solid Waste Management Unit (SWMU) 16-021(c) (the 260 Outfall), with results
reported in the investigation reports for that SMWU (LANL 1998, 059891; LANL 2003, 077965). The
groundwater monitoring requirements of Module VIII have now been superseded and replaced by the
requirements of the Consent Order.

15 Approach to Monitoring Network Design

In addition to Consent Order requirements, the Interim Plan used EPA guidance provided in “Guidance
for Monitoring at Hazardous Waste Sites: Framework for Monitoring Plan Development and
Implementation” (EPA 2004, 088486). This guidance outlines a six-step process that covers planning,
implementation, and completion of monitoring activities. However, the guidance is for monitoring at sites
where remedial action is occurring or has been implemented and is therefore somewhat premature for the
status of the corrective action program at the Laboratory. The Interim Plan generally follows the first four
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steps that cover development and design. The first three steps involve defining the objective, plan
hypothesis, and decision rules for the monitoring. The fourth step focuses on designing the monitoring
network. The Consent Order calls for the monitoring network to be developed from those locations
presented in Table XII.5. Monitoring frequency and determination of analytical suites are presented
below.

The interim nature of this work plan reflects an evolving monitoring network. The network is currently
undergoing area-specific evaluations pursuant to requirements included in an April 5, 2007, letter from
NMED that directs the evaluations (NMED 2007, 095999). Each annual update will provide for addition of
new wells as they are constructed; removal of old wells as they are abandoned; and optimization of
monitoring locations, frequencies, and analytes based on results of the prior year and on ongoing network
evaluations.

General descriptions of the watershed are presented for each watershed in Appendix A. These
descriptions present the current state of knowledge for each watershed and are the foundation for the
monitoring strategy.

As shown in Figure 1.5-1, watershed monitoring on the Pajarito Plateau has been grouped into four
categories.

e Interim monitoring in watersheds that have not undergone investigation activities under the
Canyons investigation process described in Section IV.B of the Consent Order. Monitoring
objectives are to collect data to identify and track contaminants and to form a preliminary
conceptual model for the watershed.

e Watersheds that are currently being investigated under the Canyons investigation process.
Monitoring objectives are to determine the extent of contamination and develop a detailed
conceptual model of the watershed.

o Watersheds for which the Canyons investigations process has been completed and which are
undergoing post-investigation interim monitoring. Monitoring objectives include tracking
contaminant fate and transport and refining the conceptual model of the watershed in support of
pending corrective measures evaluation decision points.

e Long-term monitoring to evaluate performance of corrective measures and evaluating long-term
trends of contaminants and their movement in groundwater. Currently, no watersheds are in long-
term monitoring.

Recommendations for the analytical suites for each watershed and locations within the watershed were
determined by evaluating past Laboratory operations, investigation-derived information, and monitoring
results. For this version of the Interim Plan, screening was conducted only on data from the Los Alamos
and Pueblo Canyons and on data from Mortandad Canyon and Water Canyon watersheds because the
level of understanding of processes within those watersheds supports updates to the monitoring
requirements. Other watersheds do not have changes in the monitoring from the previous Interim Plan
because they are in a characterization phase. Minor changes to the monitoring are included for all
watersheds. For example, wells that have completed the four quarters of monitoring conducted after
installation will default to the suite and frequency for other wells for the same hydrologic zone. For this
version of the Interim Plan, data from 2004 to the present were screened for comparison to half the
lowest applicable standard (see Table 1.7-1). The 2004 through present period of record builds on the
screening of 2000 through 2005 record that was conducted for the previous version of the Interim Plan.
The analytical data screening results are included on a CD and in Appendix B. Bar plot figures included in
Appendix B are also used to illustrate the screening results.
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The majority of monitoring wells contained in the Interim Plan are equipped with pressure transducers to
aid in understanding the hydrologic system. Pressure transducers are typically set to record on an hourly
basis.

1.6 Integration of Groundwater Monitoring at the Laboratory

All groundwater monitoring is conducted as an integrated activity that uses the same operating
procedures, analytical contracts, and data-management systems. All LANL groundwater data are
available for public viewing on the web (http://wgdbworld.lanl.gov/).

The Interim Plan will be updated annually to incorporate new information collected within a watershed.
Locations, analytes, and sampling frequencies will be evaluated and updated appropriately to ensure
adequate monitoring. Information gained through characterization efforts, aquifer test results, network
assessments, and water-quality data will be used to refine the monitoring for each watershed as
appropriate.

1.7 Data-Review Process

This section describes the process for screening the monitoring data. The purpose of the screening is to
determine the distribution of constituents that guide the choice of monitored analytes and monitoring
frequency in each of the watersheds that were updated in this Interim Plan.

1.7.1 Data Review, Analytical Methods, and Field Methods

The results of the screening for the Mortandad Canyon and Water Canyon watersheds and for organic
compounds in Los Alamos and Pueblo (LA/P) Canyon watershed are used to update the monitoring for
each of the three watersheds. Only organic compounds are screened for the LA/P watershed since the
only changes to monitoring in that watershed are for those compounds. Results of the data-review
process and statistical summaries are presented in Appendix B. The analytical methods used for each
analyte are listed in Appendix C, Table C-1. Appendix C also includes the quality procedures followed for
measuring water levels and collecting water samples (Tables C-2 and C-3) as well as investigation
derived waste management procedures.

The data-review process consists of compiling the water-quality data set, determining detect status,
screening the data against applicable standards, and producing summary statistics to identify constituents
of potential concern in each watershed. Water-quality data summary statistics and bar plots for each
water type and constituent group (metals, general inorganics, and organics) are included in Appendix B
for the Mortandad Canyon and Water Canyon watersheds and organics only for Los Alamos Canyon.

Table 1.7-1 contains the regulatory standards for the various water sample types by screening category.
The numerical standards for each constituent are presented in Table B-1, Appendix B. Data results were
screened against the lowest applicable regulatory standard or risk-based value. The standards apply to
data depending on the type of field preparation applied during collection (filtered or unfiltered) and the
mode of the water, groundwater, or persistent surface water. For example, the standard for mercury in
surface water applies to total mercury. Each combination of water mode/field preparation is referred to as
a screening category. The standards for filtered samples are those applicable to the dissolved
contaminant fraction, and standards for unfiltered samples are those applicable to the total contaminant.
The terms “nonfiltered” and “unfiltered” may be used interchangeably in this document.
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Quality control samples including laboratory blanks, spikes, and replicates were removed for screening
purposes. The detection status for an analytical result was established using the combined set of
validation qualifiers and reason codes assigned during data validation and the qualifier from the analytical
laboratory.

A screen against regulatory standards was performed separately on each screening category from the
combined set of samples for each of the three watersheds screened in this report. The term “standard”
refers to the minimum applicable standard. Summary information is provided in each table with a
summary of samples including the total number of samples for the analyte, the numbers and rates
(percent) of detects and nondetects, the count of detection limits greater than the standard, the minimum,
maximum, and median (50th percentile) detected concentration, the count of detected concentrations
greater than the standard, the count and rate (percent) of detected concentrations greater than % the
standard. The standard is listed by name (abbreviation) and level. The tables also summarize the results
by location, including the count of locations with available data (all locations with data are screened), the
count of locations with a detected concentration greater than the standard, the count of locations with a
detected concentration greater than % the standard, and a list of the locations with a detected
concentration greater than the standard. The screening tables for each water mode for each watershed
are included on a CD in Appendix B. Pages in the file are labeled filtered metals, nonfiltered metals,
filtered, filtered general inorganics, nonfiltered general inorganics, and nonfiltered organics. A description
of the applicable standards used in the screen and abbreviations is included in footnotes to each table.

For chemical analysis of water samples, the Laboratory uses commonly accepted analytical methods that
are called for under federal regulations (such as the Clean Water Act) and that are approved by EPA
(Appendix C). Analytical methods and method detection limits are provided in Appendix C, Table C.4. The
Laboratory is responsible for acquiring analytical services that support monitoring activities. The analytical
laboratory statement of work (SOW) follows the National Nuclear Security Administration Service Center’'s
Analytical Management Program’s Model Statement of Work (Model SOW) for analytical services. The
SOW provides contract laboratories the general quality assurance guidelines specified in the Model SOW
and also includes specific requirements and guidelines for analyzing surface water, groundwater, and
sediment samples.

Field methods follow the procedures listed in Appendix C, Tables C-2 and C-3. All of the procedures are
available on the Laboratory’s website (http://erproject.lanl.gov/documents/procedures/gps.html). Field
procedures follow guidelines from USGS water sample collection methods and industrial standards
common to environmental sample collection and field measurements.

1.8 Sampling Frequency and Schedule

The Interim Plan proposes monitoring frequencies for each watershed as described in the summary
tables for each watershed. A sampling schedule for each watershed will be established to ensure
fulfillment of the monitoring frequency during the implementation year of this Interim Plan.

Sampling in each watershed will occur within a 21-day time frame, and groundwater levels will be
measured using automated pressure transducers installed in each sampled well.

1.9 Indicator Monitoring

Some perched intermediate-perched and regional groundwater monitoring wells in the monitoring network
have screened intervals within aquifer zones that are affected by residual drilling fluids used during initial
drilling operations. These wells have varying utility in the monitoring network and are currently being
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assessed as part of area-specific (e.g., TA-54, Mortandad Canyon) well network evaluations pursuant to
requirements in NMED’s letter dated April 5, 2007 (NMED 2007, 095999). Pending final resolution of
those evaluations, specific analyte suites will be implemented to enable a time-series evaluation of the
geochemical performance of each of the affected screened intervals. These suites consist of indicator
constituents (e.g., iron, manganese, sulfate, sulfide, sodium, barium, organic carbon, nitrate, zinc,
alkalinity, and uranium) that provide a basis for tracking trends in performance. This indicator suite is
presented and described in Tables 2.3-1 through 8.3-1. The results of the indicator suite monitoring will
be presented in future periodic monitoring reports in a section specific to those data and the evaluation of
data trends in the subject wells.

1.10  Water-Level Monitoring

To address the requirement of Section 1X.B.2.h.i of the Consent Order to measure groundwater levels in
all wells in a given watershed within 24 hours, automated pressure transducers are installed in all
sampled wells. These data are available for any 24-h period and, therefore, meet the requirement for
these measurements to be completed across all watersheds within 14 days of the commencement of the
specified water-level measuring event as required by the Consent Order. The Laboratory’s standard
operating procedures (SOPs) for use of transducers requires field verification of the transducer data with
periodic manual measurements (see Appendix C for details). The field verification will be conducted in
accordance with these SOPs.

2.0 LOS ALAMOS WATERSHED

2.1 Introduction

The Los Alamos Canyon/Pueblo Canyon watersheds are located at the northern end of the Laboratory
(Figure 1.2-1). The watershed heads on U.S. Forest Service (USFS) land in the Sierra de los Valles to the
west and northwest of the Laboratory. The highest point in the watershed is at the summit of Pajarito
Mountain at an elevation of 3182 m (10,441 ft). The watershed extends eastward from the headwaters
across the Pajarito Plateau for about 30.4 km (18.9 mi) to its confluence with the Rio Grande at an
elevation of 1678 m (5504 ft).

2.2 Background

The Los Alamos Canyon/Pueblo Canyon watershed encompasses approximately 57 mi®. It includes

Los Alamos, Pueblo, Delta Prime (DP), and Acid Canyons. Bayo, Guaje, Rendija, and Barrancas
Canyons (collectively known as the North Canyons) are smaller tributary canyons in the watershed. The
watershed contains numerous springs, perennial and ephemeral stream segments, and alluvial
groundwater. Portions of Los Alamos townsite, Los Alamos County, Santa Fe County, and San lldefonso
Pueblo tribal lands are located within the Los Alamos Canyon/Pueblo Canyon watershed. Laboratory
operations have been associated with the release of treated and untreated effluent into the watershed
since the establishment of the Laboratory in the 1940s up to the present. Runoff from SWMUs and areas
of concern (AOCs) at former and current TA-00, -01, -02, -03, -19, -21, -31, -41, -43, -53, -72, and -73
have contributed to contaminant releases within the watershed. Metals, perchlorate, nitrates,
hydrocarbons, and radionuclides have been detected in groundwater within the watershed. DP Canyon
joins Los Alamos Canyon east of TA-21. TA-02, -41, and -43 are located within Los Alamos Canyon
south of the Los Alamos townsite. TA-21, -73, and former TA-01 are located on the mesa north of

Los Alamos Canyon. TA-62, -61, -53, and -72 are located south of Los Alamos Canyon.
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Pueblo Canyon is located on the north side of the Los Alamos townsite and extends from the Jemez
Mountains to its confluence with Los Alamos Canyon, approximately 4.5 mi east of the Los Alamos
townsite at the intersection of State Highways 502 and 4. TA-72 and -73 and former TA-01 and -45 are
located from west to east along the mesa south of Pueblo Canyon. Acid Canyon joins Pueblo Canyon
from the south opposite former TA-45. Documented discharges and releases into the watershed were
primarily in the form of contaminated wastewater generated during research and manufacturing
operations on the surrounding mesas in the vicinity of the Los Alamos townsite. In addition, discharges
and releases of contaminants were documented in Los Alamos Canyon resulting from operations
conducted at TA-02 and -41. Releases also originate from debris generated during TA-01 demolition
activities and deposited on hillsides located above Los Alamos Canyon, opposite the townsite. Laboratory
operations that have affected Pueblo Canyon include the release of contaminants to Pueblo Canyon
through Acid Canyon from former TA-01 and -45. Activities at TA-02, -21, -41, -53, and former TA-01
released contaminants into Los Alamos Canyon and its tributary side canyons (DP Canyon and the
undesignated canyon located east of TA-53). Past Laboratory operations released both hazardous
constituents and radionuclides.

Bayo, Guaje, Rendija, and Barrancas Canyons are located north of Laboratory land. The only active TA in
the canyons is TA-74, a portion of which is located in Bayo and Barrancas Canyons. The approximately
18 SWMUs and AOCs in these drainages are primarily related to mortar impact areas, firing ranges, and
releases of treated effluent. Surface-water flow in upper Guaje Canyon is perennial and extends for about
3 mi. In 1996, two shallow test holes were drilled approximately 3 mi east of the perennial flow between
the Los Alamos and Guaje faults. Each borehole penetrated saturation from near ground surface to total
depth (23 ft and 103 ft below ground surface [bgs], respectively). Regional aquifer water-supply wells in
Guaje Canyon were first installed in the early 1950s. In recent years, additional replacement wells were
drilled. The depths to water at these wells vary depending on their location. Depth to water in the lower
portion of the canyon tends to be shallow (100-200 ft bgs), while water levels in the upper portion near
the Rendija Canyon confluence have water-table depths ranging from 400 to 500 ft bgs. Surface water
flow in Rendija and Barrancas Canyons is ephemeral and normally flows only during the summer
monsoon season. Contaminant sources are primarily associated with upper Rendija Canyon. The results
of surface-water sampling conducted in these canyons have periodically detected metals, organics, and
radionuclides.

The primary Laboratory activities in these canyons have involved water supply: the Guaje reservoir is no
longer operable, and the Guaje well field (how operated by Los Alamos County) currently includes five
water-supply wells. The wells in this field also extend to lower Rendija Canyon. Rendija Canyon
contained a small-arms firing range and several sites used as mortar impact areas. Past Laboratory
activities are described in more detail in the “RFI Work Plan for the North Canyons” (LANL 2001, 071060)
and the “RFI Work Plan for OU 1071” (LANL 1992, 007667). TA-10 was used as a firing site from 1943 to
1961 for tests with explosive compounds and radioactive materials. The site included a radiochemistry
laboratory. While in operation, the TA-10 sites in Bayo Canyon were investigated for environmental
impacts. The site was decontaminated and decommissioned in 1960. TA-10 was the site of an extensive
Formerly Utilized Sites Remedial Action Program investigation in 1976 (Mayfield et al. 1979, 011717). In
the mid-1990s, the site was studied under the “RFI Work Plan for Operable Unit 1079” (LANL 1992,
007668). RCRA facility investigation (RFI) activities included shrapnel removal and investigation,
remediation, or deferred action for several potential release sites (PRSs). A second RFI work plan was
written in 2001 (LANL 2001, 071060). Only one sampling location, base flow at Guaje Canyon, will be
sampled under the Interim Plan. No groundwater or spring locations will be sampled in Guaje, Rendija, or
Barrancas Canyon under the Interim Plan.
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NMED approved a work plan for the investigation of Los Alamos Canyon and Pueblo Canyon in 1997.
An addendum to the Los Alamos Canyon and Pueblo Canyon investigation work plan was submitted to
and approved by NMED in 2002. In accordance with the NMED-approved investigation work plan and
addendum, the Laboratory has conducted investigations of contamination in Los Alamos Canyon and
Pueblo Canyon. In 2002, the Laboratory conducted an Interim Action in the South Fork of Acid Canyon
(a tributary of Pueblo Canyon) in accordance with an Interim Action Plan approved by NMED in 2002.

Table A-1 in Appendix A summarizes the conceptual model for the Los Alamos Canyon/Pueblo Canyon
watershed.

2.3 Monitoring Objectives

The monitoring for Los Alamos Canyon presented in this Interim Plan is based in part on results and
conclusions presented in the “Los Alamos and Pueblo Canyons Investigation Report” (LANL 2004,
087390). The investigation report only addressed surface water and alluvial groundwater; thus, the
information in the report mainly supports recommendations for those zones. Changes to the monitoring
frequency are based on updated frequency-of-detection information presented in Appendix B of this
report.

Frequency-of-detection tables for organic compounds (including pesticides, polychlorinated biphenyls
[PCBs], volatile organic compounds [VOCs], and dioxins) are shown in Appendix B. The data indicate
either no detections or very infrequent detection during the last 2 yr of monitoring, possibly related to
infrequent, but normal, errors that occur in laboratory analysis. Based on these results, an annual
monitoring frequency for organic compounds will be conducted for most locations in all water types.
Exceptions are for locations where organic compounds data remain important for on-ongoing evaluations
of trends.

Recently installed intermediate-perched and regional wells have undergone the initial quarterly
characterization sampling and will now be monitored in a manner consistent with other wells. Other
aspects of the monitoring in the LA/P watershed have not been changed from the 2006 Interim Plan.

2.4 Scope of Activities

2.4.1 Base Flow

Sampling locations, frequency, analytes, and the rationale for base-flow monitoring are presented in
Table 2.3-1. Locations are shown in Figure 2.3-1.

Base flow in upper Los Alamos Canyon will be sampled at six existing gaged sites: four in Los Alamos
Canyon (E026, E030, E042, and E050) and two in DP Canyon (E038 and E039).

Base flow in Pueblo Canyon will be sampled at four locations. Pueblo above Acid (E055) monitors base
flow above the Acid Canyon confluence and can be used for assessing the impacts of townsite runoff into
Pueblo Canyon. Gage station E0Q56 located in Acid Canyon above the confluence with Pueblo Canyon
monitors water quality at the mouth of Acid Canyon. “Pueblo 3” is located below the Bayo wastewater
treatment plant, and results from this location will allow assessment of downcanyon trends of
contaminants originating in Acid Canyon. “Pueblo above State Highway 502" serves as a “boundary”
monitoring station.
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Base-flow sampling station E110 in lower Los Alamos Canyon will be used to measure water quality
above the confluence of Los Alamos Canyon with the Rio Grande.

2.4.2 Alluvial Groundwater

Sampling locations, frequency, analytes, and the rationale for alluvial groundwater monitoring are
presented in Table 2.3-1. Locations are shown in Figure 2.3-1. The screening tables for Los Alamos and
Pueblo Canyons are included in Appendix B and electronically on the CD. Summary figures of the
screening results are shown in Appendix B.

Eleven alluvial wells—LAO-B, LAO-0.3, LAO-0.6, LAO-1, LAO-1.6g, LAO-1.8, LAUZ-1, LAO-2, LAO-3a,
LAO-4.5¢, and LAO-5 (or LAO-6 or -6a dependent on saturation)—will be monitored in upper Los Alamos
Canyon. In Pueblo Canyon, five alluvial wells will be monitored: PAO-1, PAO-2, PAO-3, PAO-4, and
APCO-1.

2.4.3 Intermediate-Perched Groundwater

Sampling locations, frequency, analytes, and the rationale for intermediate-perched groundwater
monitoring are described in this section and presented in Table 2.3-1. Locations are shown in

Figure 2.3-1. The screening tables for Los Alamos and Pueblo Canyons are included in Appendix B and
electronically on the CD. Summary figures of the screening results are shown in Appendix B.

Wells in upper Los Alamos Canyon, R-7, LAOI(a)-1.1, LAOI-3.2, LAOI-3.2a, LAOI-7, R-6i, and R-9i, are
screened in intermediate-perched groundwater and will be sampled under the Interim Plan. In Pueblo
Canyon, there are five wells screened in intermediate-perched groundwater: R-5, TW-2A, POI-4, R-3i,
and TW-1A.

2.4.4 Regional Aquifer Groundwater

Sampling locations, frequency, analytes, and the rationale for regional aquifer groundwater monitoring are
presented in Table 2.3-1. Locations are shown in Figure 2.3-1. The screening tables for Los Alamos and
Pueblo Canyons are included in Appendix B and electronically on the CD. Summary figures of the
screening results are shown in Appendix B.

Four wells, R-6, R-7, R-8, and R-9, are screened in the regional aquifer in upper Los Alamos Canyon and
are included in the Interim Plan. Three wells, R-2, R-4, and R-5, are screened in the regional aquifer in
Pueblo Canyon and are included in the Interim Plan. Regional aquifer sampling in lower Los Alamos
Canyon will be accomplished by sampling springs that discharge from the regional groundwater,
described in Section 8, White Rock Canyon.

2.4.5 Springs

Sampling locations, frequency, analytes, and the rationale for spring monitoring are presented in Table
2.3-1. Locations are shown in Figure 2.3-1. The screening tables for Los Alamos and Pueblo Canyons
are included in Appendix B and electronically on the CD. Summary figures of the screening results are
shown in Appendix B.

DP Spring Basalt Spring, Los Alamos Spring, and GU-0-0.01 Spring will be monitored as part of the
Interim Plan.
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3.0 SANDIA WATERSHED

3.1 Introduction

Sandia Canyon is located within the central part of the Laboratory (Figure 1.2-1) The canyon heads on
Laboratory property within TA-03 at an elevation of approximately 7300 ft and trends east-southeast
across the Laboratory, Bandelier National Monument, and San lldefonso Pueblo. Sandia Canyon empties
into the Rio Grande in White Rock Canyon at an elevation of 5450 ft.

3.2 Background

The area of Sandia Canyon watershed is approximately 5.5 mi’. The head of the canyon is located on the
Pajarito Plateau at TA-03. Perennial stream flow and saturated alluvial aquifer conditions occur in the
upper and middle portions of the canyon system because sanitary wastewater and cooling tower effluent
discharge to the canyon from operating facilities. A wetland of approximately 7 acres has developed as a
result of the wastewater and cooling tower effluent discharge. The only known perennial spring in the
watershed (Sandia Spring) is located in lower Sandia Canyon near the Rio Grande. TAs located in the
Sandia Canyon watershed include TA-03, -20, -53, -60, -61, and -72. Approximately 264 SWMUs and
AOCs are within these TAs. Table A-2 (Appendix A) summarizes information for the Sandia Canyon
Watershed.

A current conceptual model is presented in the “Interim Measures Investigation Report for Chromium
Contamination in Groundwater” (LANL 2006, 094431). This report presents the results of an investigation
conducted in summer and fall of 2006 that included a surface water-balance study, core-hole drilling to
characterize the vadose zone, and installation of five alluvial wells and one intermediate-perched
groundwater monitoring well.

3.3 Monitoring Objectives

The objectives of the current monitoring for Sandia Canyon are to determine the nature and extent of
contamination in the watershed and to refine the conceptual model for fate and transport of contaminants
that were historically released into Sandia Canyon.

The monitoring objectives are predominantly guided at this stage by the requirements of the “Addendum
to the Work Plan for Sandia Canyon and Cafiada del Buey” (LANL 2007, 095454). The objectives include
characterization of the nature and extent of all potential contaminants released into the watershed
including chromium and related contaminants. Special considerations include the spatial distribution of
different chromium species and an evaluation of potential isotopic fractionation along the groundwater
flow path. The monitoring table does not include a specific detail on the chromium isotope analyses since
those are considered a test case until initial data are reviewed to verify the applicability of the
methodology to the conditions present at this site.

3.4 Scope of Activities

The monitoring for surface water and all groundwater is shown in Table 3.3-1. The monitoring locations,
frequency, and suite reflect the ongoing characterization phase as required by the “Addendum to the
Work Plan for Sandia Canyon and Cafiada del Buey” submitted to NMED on March 6, 2007 (LANL 2007,
095454).
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3.41 Base Flow

Sampling locations, frequency, analytes, and the rationale for base-flow monitoring are presented in
Table 3.3-1. Locations are shown in Figure 3.3-1.

Base-flow sampling stations include the South Fork of Sandia Canyon at gage station E122, Sandia
Canyon below the wetland at gage station E123, and a location approximately 2 mi downcanyon at the
terminus of persistent base flow (near the new location of gage station E124).

The sampling locations at gage E122 and E123 bound the wetland and should provide information on
potential changes in contamination attributable to conditions in the wetland. The next downcanyon
monitoring point will provide additional information on potential changes in contaminants along the flow
path and also assesses potential contributions from TA-60 and TA-61.

3.4.2 Alluvial Groundwater

Sampling locations, frequency, analytes, and the rationale for alluvial groundwater monitoring are
presented in Table 3.3-1. Locations are shown in Figure 3.3-1.

Alluvial monitoring well locations include SCA-1, SCA-2, SCA-3, SCA-4, and SCA-5. These were installed
as part of the “Interim Measures Work Plan for Chromium Contamination in Groundwater” (LANL 2006,
091987). Alluvial monitoring wells SCO-1 and SCO-2 are located in the lower portion of Sandia Canyon
on Laboratory property and have not historically produced groundwater in sufficient quantities for
sampling. However, SCO-1 and SCO-2 will continue to be monitored for the presence of groundwater,
and if water is present, samples will be collected for analysis.

3.4.3 Intermediate-Perched Groundwater

Sampling locations, frequency, analytes, and the rationale for intermediate-perched groundwater
monitoring are presented in Table 3.3-1. Locations are shown in Figure 3.3-1.

A new intermediate-perched groundwater monitoring well (SCI-1) was installed as part of the “Interim
Measures Work Plan for Chromium Contamination in Groundwater” (LANL 2006, 091987). Well R-12,
Screens 1 and 2 are intermediate-perched groundwater screens. As of the date of this submittal,
R-12, Screens 1 and 2, are not equipped with a sampling system. However, the Laboratory’s plan is to
install a two-screen sampling system, at which time the well will be incorporated into the monitoring
conducted under this Interim Plan.

3.4.4 Regional Aquifer Groundwater

Sampling locations, frequency, analytes, and the rationale for monitoring the regional aquifer groundwater
are presented in Table 3.3-1. Locations are shown in Figure 3.3-1.

Regional wells R-11, R10, and R-10a, and R-12, Screen 3 are screened in the regional aquifer beneath
Sandia Canyon. All of these wells, except R-12, Screen 3, are being monitored as described in Table
3.3-1. Well R-12, Screen 3 is currently not being monitored because of issues associated with residual
drilling fluids and other factors related to well rehabilitation efforts as described in the “Pilot Well
Rehabilitation Study Summary Report,” submitted to NMED on March 16, 2007 (LANL 2007, 095889).
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3.45 Springs

Sandia Spring, the only spring located in the Sandia Canyon watershed, is monitored as part of the group
of springs in White Rock Canyon described in Section 8 of this plan.

4.0 MORTANDAD WATERSHED

4.1 Introduction

Mortandad Canyon is an east-to-southeast trending canyon that heads on the Pajarito Plateau near the
main Laboratory complex at TA-03 at an elevation of 7380 ft (Figure 1.2-1). The drainage extends about
9.6 mi from its headwaters to its confluence with the Rio Grande at an elevation of 5440 ft. The canyon
crosses San lldefonso Pueblo land for several miles before joining the Rio Grande (LANL 1997, 056835).
Figure 4.3-1 shows the location of the Mortandad Canyon watershed and its tributary canyons.

4.2 Background

The Mortandad Canyon watershed is located in the central portion of the Laboratory and covers
approximately 10 mi®. San lldefonso Pueblo is directly adjacent to a portion of the Laboratory’s eastern
boundary and includes the eastern end of Mortandad Canyon. The Mortandad Canyon watershed
contains several tributary canyons that have received contaminants released during Laboratory
operations. The most prominent tributary canyons include Ten Site Canyon, Pratt Canyon, Effluent
Canyon, and Cafada del Buey.

Current and former TAs located in the Mortandad Canyon watershed include TA-03, -04, -05, -18, -35,
-42, -46, -48, -50, -51, -52, -54, -55, and -59. The primary sources of contamination in this watershed are
attributed to past releases of contaminants from outfalls and spills at TA-35 and TA-50, including the
RLWTF at TA-50. Metals and VOCs have historically been released into the canyon. Nitrates,
perchlorate, molybdenum, and radionuclides, which are not addressed under the Consent Order, are
some of the contaminants that have been detected in Mortandad Canyon alluvial groundwater.
Perchlorate and nitrate contamination is present in the vadose zone beneath the portion of Mortandad
Canyon below the confluence of Ten Site Canyon. Nitrate, perchlorate, chromium, and tritium are
detected in intermediate-perched groundwater and also occur in the regional groundwater.

Table A-3 in Appendix A summarizes the conceptual model for the Mortandad Canyon watershed.
Surface water and alluvial groundwater in Mortandad Canyon are derived from three sources: the RLWTF
outfall at TA-50, other outfalls, and runoff from precipitation. Persistent surface water generally occurs
from the TA-50 outfall downcanyon to a location above the sediment traps (LANL 2006, 094161). Alluvial
groundwater storage is limited in the upper reaches but increases downcanyon in wider and thicker
alluvial deposits. Lesser sources in upper Effluent Canyon create localized areas of surface water and
likely minor alluvial groundwater. The extent of alluvial saturation in Mortandad is dependent on variations
in the runoff sources and thus varies interannually. The underlying vadose zone and saturated zones
have the same mobile constituents, indicating a hydrologic connection with the alluvial groundwater.

Improvement in effluent quality from the RLWTF has had a direct effect on surface water and alluvial
groundwater quality (e.g., 2004 Environmental Surveillance report). For example, nitrate and perchlorate
(the primary contaminants in the surface water and alluvial groundwater show rapid and steady overall
decline in concentration at the monitoring locations in the upper canyon where the aquifer volume is
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small, indicating rapid flushing of the alluvium. Farther downcanyon changes in the contaminant
concentrations in the alluvial groundwater are also declining but at a slower rate due to the larger volume
of the aquifer in that portion of the canyon.

Changes in the intermediate-perched groundwater over time are less well known because monitoring has
not been conducted for a sufficiently long period to evaluate trends.

4.3 Monitoring Objectives

The monitoring for Mortandad Canyon reflects the current understanding on the nature and extent and
conceptual model for contamination in and beneath the watershed as described in the Mortandad Canyon
Investigation Report (MCIR) (LANL 2006, 094161). The conceptual model indicates that contaminants in
the surface water and alluvial groundwater have shown marked decrease in concentration due to
improvements in the treatment processes at the TA-50 RLWTF (see Figures 7.2-17, 7.2-18, and 7.2-25 in
the MCIR). Box plots showing the spatial distribution of variations in contaminant concentrations, and
time-series plots illustrating the trends in contaminant concentrations are both included in Appendix D of
this work plan. The steadily decreasing trend of the contaminant concentrations in the surface water and
alluvial groundwater supports a semiannual monitoring frequency to obtain data sufficient to verify the
predicted decreasing trend. The box plots show support an evaluation of redundancy in monitoring
locations as described below in Sections 4.4.1 and 4.4.2.

The vadose-zone data from characterization core holes and monitoring-well drilling in Mortandad Canyon
(presented in the MCIR), indicate that migration of contaminants into the vadose zone beneath the
alluvium is limited primarily to mobile constituents such as nitrate, perchlorate, tritium, chromium, and
possibly a few organic compounds. This is also supported by the groundwater-data screening results and
frequency-of-detection tables for the intermediate-perched and regional groundwater shown in Appendix
B of the MCIR. The constituents known to be predominantly located in the vadose zone and in the
intermediate-perched and regional groundwater such as perchlorate, nitrate, chromium, and potentially
the volatile organic compound 1,4-dioxane should be monitored quarterly into the future to support the
assessment and refinement of the conceptual model for vadose-zone migration. The monitoring
recommendations for the intermediate-perched and regional groundwater reflect this approach. Additional
reductions in monitoring frequency are based on the absence of detection, or very-low sporadic detection
rates, for other contaminant types such as high explosives, semivolatile organic compounds (SVOCs),
pesticides, and dioxins/furans as shown in the frequency-of-detection tables in Appendix B. These
consitituents will be monitored on an annual basis.

4.4 Scope of Activities

44,1 Base Flow

Sampling locations, frequency, analytes, and the rationale for base-flow monitoring are presented in
Table 4.3-1. Locations are shown in Figure 4.3-1. The screening tables for Mortandad Canyon are
included in Appendix B and electronically on the CD. Summary figures of the screening results are shown
in Appendix B.

Base flow will be sampled at the following locations in the Mortandad watershed: reaches E-1FW, in
Effluent Canyon; TS-1W and TS-2E in Ten Site Canyon; and M-1W, M-1E, and two locations in reach
M-2E in Mortandad Canyon including at gage station E200. This group of locations provides good
coverage in the watershed for bounding potential SWMU or AOC contaminant sources.
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This list of surface water locations represents a reduction in locations based on the information presented
in the box plots in Appendix D. The box plots show that spatial variability is such that the overall
downcanyon trend can be represented with fewer locations that were sampled under the 2006 Interim
Plan. The specific locations that were eliminated include E-1W SW and E-1E SW.

4.4.2 Alluvial Groundwater

Sampling locations, frequency, analytes, and the rationale for alluvial groundwater monitoring are
presented in Table 4.3-1. Locations are shown in Figure 4.3-1. The screening tables for Mortandad
Canyon are included in Appendix B and electronically on the CD. Summary figures of the screening
results are shown in Appendix B.

Alluvial groundwater locations selected for monitoring include the following wells: MCO-0.6, MCA-1,
MCO-2, MCA-5, MCO-4B, MCO-5, MCO-6, MCO-7, MCO-7.5, and MT-2 in Mortandad Canyon, TSCA-6
and TSWB-6 in Ten Site Canyon, and wells CDBO-1 through -9 in Cafada del Buey.

This list of wells represents a reduction in the number of monitoring locations from the 2006 Interim Plan.
The box plots show that spatial variability is such that the overall downcanyon trend can be represented
with fewer locations that were sampled under the 2006 Interim Plan. The specific locations that were
eliminated include MCA-2, MT-1, MT-3, and MT-4.

4.4.3 Intermediate-Perched Groundwater

Sampling locations, frequency, analytes, and the rationale for intermediate-perched groundwater
monitoring are presented in Table 4.3-1. Locations are shown in Figure 4.3-1. The screening tables for
Mortandad Canyon are included in Appendix B and electronically on the CD. Summary figures of the
screening results are shown in Appendix B.

Intermediate-perched groundwater will be sampled from wells MCOBT-4.4, MCOI-4, MCOI-5, MCOI-6.
Sampling at these wells is dependent on sufficient water, and sometimes constituents within the analytical
suite are prioritized based on the amount of water obtained during the sampling event. MCOI-8 has been
eliminated from the monitoring because the very-small amount of water being observed in the well sits
only in the sump and does not provide sufficient water to be considered representative of conditions in the
groundwater.

4.4.4 Regional Aquifer Groundwater

Sampling locations, frequency, analytes, and the rationale for regional aquifer groundwater monitoring are
presented in Table 4.3-1. Locations are shown in Figure 4.3-1. The screening tables for Mortandad
Canyon are included in Appendix B and electronically on the CD. Summary figures of the screening
results are shown in Appendix B.

Regional aquifer wells R-1, TW-8, R-13, R-14, R-15, R-16, R-21, R-28, R-33, and R-34 in the Mortandad
Canyon watershed are included in this work plan and reflect the monitoring requirements in the
“Addendum to the Work Plan for Sandia Canyon and Cafiada del Buey,” submitted to NMED on March 6,
2007 (LANL 2007, 095454).
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5.0 PAJARITO CANYON WATERSHED

5.1 Introduction

Pajarito Canyon is located on the Pajarito Plateau in the central part of the Laboratory (Figure 1.2-1). The
canyon heads in the Santa Fe National Forest, approximately 4.6 km (2.9 mi) west of the Laboratory
boundary at an elevation of approximately 10,434 ft (3180 m), and trends east-southeast across the
Laboratory and Los Alamos County. It empties into the Rio Grande in White Rock Canyon at an elevation
of 5422 ft (1653 m). The primary Laboratory use of the Pajarito Canyon watershed has been as the
canyon-bottom location for the Los Alamos Critical Experiments Laboratory at TA-18 and for mesa-top
surface and subsurface Material Disposal Areas (MDASs) F and Q at TA-06, M at TA-09, and G, H, J, and
L at TA-54. A detailed description and data summary for Pajarito Canyon potential contaminants are
contained within the work plan for Pajarito Canyon (LANL 1998, 058820).

5.2 Background

The area of Pajarito Canyon watershed is approximately 13 mi®. The TAs located within this watershed
include TA-03, -06, -07, -08, -09, -14, -15, -18, -22, -23, -27, -36, -40, -46, -50, -54, -55, -58, -59, -64, -65,
-66, -67, and -69. The contaminant release history from approximately 379 SWMUs and AOCs includes
releases from outfalls, septic systems, spills, open detonations from firing sites, and MDAs. Laboratory-
related contamination has been detected in Pajarito Canyon water samples obtained from perennial and
ephemeral streams, alluvial groundwater, and springs supplied by intermediate-perched groundwater
from the Bandelier Tuff. The Pajarito Canyon conceptual model is briefly discussed below and
summarized in Table A-4 in Appendix A.

5.3 Monitoring Objectives

The monitoring for Pajarito Canyon reflected in the Interim Plan is consistent with the NMED-approved
“Work Plan for Pajarito Canyon” (LANL 1998, 059577; NMED 2005, 091288). The Pajarito Canyon work
plan focuses on watershed-scale characterization of surface-water base flow, springs, alluvial
groundwater, intermediate-perched groundwater, and regional groundwater. The Pajarito work plan calls
for installation of 13 new alluvial wells to provide coverage throughout the upper watershed, including the
Twomile and Threemile basins. Additionally, 6 surface water base-flow locations and 10 springs are
included in the monitoring scope. The Pajarito Canyon Work Plan calls for two characterization sampling
rounds. However, an additional two sampling rounds will be performed to provide sufficient data to
support an evaluation of future monitoring needs. Therefore, a quarterly monitoring frequency is being
conducted in the Pajarito watershed. Existing and future monitoring locations are presented in Table 5.3-1
and Figure 5.3-1. Pending further refinement of the conceptual model for the Pajarito Canyon watershed,
the monitoring in this plan represents a continuation of the monitoring presented in the 2006 version of
the IFGMP.

Several intermediate-perched and regional wells in the Pajarito watershed have screens affected to
different degrees by residual drilling fluids that produce unreliable results for many constituents. Individual
locations and screens are discussed in the “Well Screen Analysis Report, Rev. 2" 4 (LANL 2007 095999).
The Interim Monitoring Plan calls for collection of groundwater from these screens and analysis of specific
constituents that are not affected by residual drilling fluids in order to assess temporal trends in the
geochemical performance of each potentially affected well screen interval.

Surface water and all groundwater will be sampled within a 21-day sampling window. Groundwater levels
and surface water flow will be measured simultaneously.
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5.4 Scope of Activities

5.4.1 Base Flow

Sampling locations, frequency, analytes, and the rationale for base-flow monitoring are presented in
Table 5.3-1. Locations are shown in Figure 5.3-1.

Base flow in perennial and intermittent portions of Pajarito Canyon, Twomile Canyon, and Threemile
Canyon will be monitored seasonally. Six base-flow sampling locations—Pajarito 0.5 mi above State
Highway 501 (PBF-B), Pajarito below confluence of South and North Anchor East Basin (PBF-1), Two
Mile Canyon below TA-59 (PBF-2), Two Mile above Pajarito at E244 (PBF-3) and Pajarito above Two
Mile, at E243 (PBF-4), and Pajarito below TA-18 (PBF-5)—are included in this plan. These locations were
selected based on proximity to (1) potential contaminant release sites; (2) gaging stations where long-
term base flow patterns and water-quality data can be compared; and (3) canyon segments lacking
gaging stations but where perennial or intermittent (>20 days/yr) flow is expected.

5.4.2 Alluvial Groundwater

Sampling locations, frequency, analytes, and the rationale for alluvial groundwater monitoring are
presented in Table 5.3-1. Locations are shown in Figure 5.3-1.

Alluvial groundwater monitoring locations in the Pajarito watershed will include 13 new alluvial wells:
PCAO-B, PCAO-2, PCAO-3, PCAO-4, PCAO-5, PCAO-6, PCAO-7a, PCAO-7b, PCAO-7c, 3MAO-1,
3MAO-2, TMO-1, and PCAO-8, and 6 existing wells: 18-MW-8, 18-MW-9, 18-MW-11, 18-MW-18,
PCO-2, and PCO-3. The inclusion of the group of 18-MW series wells is beyond that required in the
NMED-approved “Work Plan for Pajarito Canyon” (LANL 1998, 059577; NMED 2005, 091288) but are
considered potentially useful for more specific monitoring near buildings or other structures associated
with TA-18. The alluvial wells at TA-18 are screened at similar depths and are close together, creating a
high-density network with many duplicative locations (Figure 5.3-1). In order to avoid duplication of
locations at TA-18, a transect of new wells (PCAO-7a, PCAO-7b, and PCAO-7c), located directly
downgradient from TA-18, is scheduled for installation and will monitor for any contamination emanating
from the facility.

5.4.3 Intermediate-Perched Groundwater

Sampling locations, frequency, analytes, and the rationale for intermediate-perched groundwater
monitoring are presented in Table 5.3-1. Locations are shown in Figure 5.3-1.

Monitoring of the intermediate-perched groundwater beneath Pajarito Canyon is currently being
conducted in wells R-23i, R-19 screen 2, and the wells associated with investigations at SWMU-3-010(a)
(03-B-9, 03-B-10, 03-B-13; previously identified as 03-MW-2, 03-MW-2, 03-MW-2, respectively).

R-19 screen 1 has been dry but will be checked, and a sample will be collected if sufficient groundwater is
available. Groundwater from R-19 screen 2 as well as R-23i will be collected under the Interim Plan.

5.4.4 Regional Aquifer Groundwater

Sampling locations, frequency, analytes, and the rationale for regional aquifer groundwater monitoring are
presented in Table 5.3-1. Locations are shown in Figure 5.3-1.
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Seven wells penetrating the regional aquifer in the Pajarito Canyon watershed will be monitored: R-17,
R-18, R-19, R-20, R-22, R-23, and R-32. Well and well screens known to be impacted by the effects of
residual drilling fluids will be monitored for the indicator analyses as discussed in Section 1.9 of this
Interim Plan.

545 Springs

Sampling locations, frequency, analytes, and the rationale for springs monitoring are presented in
Table 5.3-1. Locations are shown in Figure 5.3-1. Geologic units, groundwater sources, and estimated
flow data for the springs in the Pajarito Canyon Watershed can be found in Appendix D, Table D-4.

Ten spring locations—PC-Spring, Homestead Spring, Starmer Spring, Anderson Spring, Keiling Spring,
Charlie Spring, Bulldog Spring, TW-1.72 Spring, Threemile Spring, and TA-18 Spring—are included in the
Interim Plan. These springs will be monitored for the full analytical suite required in the approved Pajarito
work plan.

6.0 WATER CANYON/CANON DE VALLE WATERSHED

6.1 Introduction

The headwaters of the Water Canyon/Cafion de Valle watershed occur along the eastern flank of the
Jemez Mountains, near the western margin of the Pajarito Plateau (Figure 1.2-1). The discharge point of
the watershed is at the Rio Grande on the eastern edge of the Plateau. The major canyons in the
watershed include Water Canyon, Cafion de Valle, Potrillo Canyon, and Fence Canyon. There are also
numerous smaller canyons and arroyos.

6.2 Background

The Water Canyon/Cafion de Valle watershed is located in the southern portion of the Laboratory and
encompasses an area of approximately 19 mi®. Cafion de Valle, located in the western portion of the
Pajarito Plateau, is the main tributary to Water Canyon. The heads of both canyons are located in the Sierra
de Los Valles. The watershed includes numerous springs, ephemeral and perennial surface water flow, and
alluvial groundwater systems. Tributaries that may contribute contamination to Water Canyon include Indio,
Fence, and Potrillo Canyons which join Water Canyon on the eastern side of the Laboratory. The TAs
located within this watershed include TA-09, -11, -14, -15, -16, -28, -36, -37, -39, -49, -67, -68, -70,

and -71. This portion of the Laboratory has been used for weapons testing, explosives testing, and
explosives production and has received effluent from outfalls containing explosive compounds, metals, and
VOCs. Storm-water runoff from firing sites, open burn/open detonation units, surface-disposal sites, and
other SWMUs and AOCs may have contributed to the contamination detected within the watershed. The
contaminants detected in soil, rock, and sediment samples obtained from various locations within the
watershed during previous investigations include barium and other RCRA metals, explosive compounds,
VOCs, and radionuclides, which are not addressed under the Consent Order. Results of the 260 Outfall
Corrective Measures Study (CMS) investigation show the drainage channel below the outfall and the
canyon bottom, as well as surface water, alluvial groundwater, and deep perched groundwater, are
contaminated with explosive compounds including hexahydro-1,3,5,trinitro-1,3,5-triazine research
department explosive) (RDX), octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (high-melting explosive) (HMX) ,
2,4,6 trinitrotoluene (dynamite) (TNT), and barium (LANL 2003, 085531). The barium contamination results
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from an explosive compound, baratol, which is a mixture of Ba(NO3), and TNT. Barium and RDX are
chemicals of interest in this watershed because of the documented releases of these chemicals, and the
spatial and temporal distributions help to interpret the site conceptual model.

Because the Water Canyon/Cafion de Valle watershed is so extensive, and potential sources of
contaminants change across the Pajarito Plateau, the watershed conceptual model (Table A-5 in
Appendix A) is described in three sections: (1) Upper Water Canyon and Cafion de Valle, (2) Middle
Water Canyon (near TA-49), and (3) Lower Water, Fence, and Potrillo Canyons.

6.3 Monitoring Objectives

The monitoring network for the Water Canyon/ Cafion de Valle watershed is focused on both areas of
known contamination in the Upper Cafion de Valle watershed and on broad, initial characterization for
constituents not known to be widely used in the upper Cafion de Valle area and in other areas of the
watershed. Thus, it reflects current knowledge about nature and extent of contamination, particularly that
which is associated with Consolidated Unit 16-021(c)-99 (the TA-16-260 Outfall) and the current
conceptual model for contaminant releases and fate and transport from that and other sites. The current
status of this knowledge is presented in two investigation reports for Consolidated Unit 16-021(c)-99
(LANL 2003, 077965; LANL 2006 093798), the “Corrective Measures Implementation Plan for
Consolidated Unit 16-021(c)-99” (LANL 2007, 096003) and the recently completed “Evaluation of the
Suitability of Wells near Technical Area 16 for Monitoring Contaminant Releases from Consolidated Unit
16-021-99” (LANL 2007, 095787). Concentrations of key contaminants such as RDX and barium appear
to be decreasing slightly in alluvial groundwater and springs, although short-term changes in flow rate
associated with drought and recharge associated with floods and snowmelt make analysis of such trends
equivocal. Regional aquifer RDX concentrations are also decreasing. Initial characterization sampling for
a wide range of constituents that are not expected to be present due to releases from TA-16 operations
(e.g., fission product radionuclides, SVOCs, pesticides, PCBs, dioxins/furans) have been completed, and
such constituents have not been detected beyond sporadic, low-level detections likely attributable to
infrequent, but normal, analytical issues as shown in the frequency-of-detection tables in Appendix B.
Thus, the objective of the current monitoring for Cafion de Valle and Water Canyon is to continue to
provide CMS monitoring information for the watershed and to refine the conceptual model and delineate
the nature and extent of contaminants that were released in the upper watershed. The current monitoring
scope presented in this work plan reflects the requirements of the Consent Order as well as additional
constituents necessary for basic watershed characterization. Surface water and groundwater, with the
exception of newly installed wells, will continue to be monitored semiannually for the majority of
constituents. It is recommended that the frequency of analyses for those constituents that are not
expected to have been released from TA-16 (fission product radionuclides, SVOCs, pesticides, PCBs,
dioxins/furans) and which have not been consistently detected in monitoring sampling to date be reduced
to an annual frequency.

Continued semiannual monitoring for constituents known to have been released to groundwater at TA-16
is recommended for the following reasons. Intensive quarterly monitoring over the past decade under
characterization and corrective measure investigations has resulted in an extensive pool of data and the
development of a detailed conceptual model of the watershed. The alluvial wells and springs in Cafion de
Valle have been sampled on a quarterly basis from 1997 to 2006. Beginning in 2000, deeper monitoring
wells were drilled into the intermediate-perched and regional aquifers in the Cafon de Valle / Water
Canyon watershed and were sampled quarterly from their installation until initiation of the sitewide
monitoring program. The sampling conducted in this watershed has characterized contaminant spatial
and temporal trends as described in the investigation and corrective measures implementation (CMI
reports cited above. Because of the extensive data collected during the past decade, continued
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semiannual monitoring for the major constituents released from TA-16 is recommended for surface water
and all groundwater in the watershed. New wells will be monitored quarterly.

6.4 Scope of Activities

6.4.1 Base Flow

Sampling locations, frequency, analytes, and the rationale for base-flow monitoring are presented in
Table 6.3-1. Locations are shown in Figure 6.3-1. The screening tables for the Water Canyon/Cafion de
Valle Watershed are included in Appendix B. Summary figures of the screening results are shown in
Appendix B.

Base flow in perennial and intermittent portions of Water Canyon, Cafion de Valle, and Potrillo Canyon
will be monitored twice a year to capture flow variability. The sampling locations, Water below State
Highway 501 (E252), Cafion de Valle below MDA P (E256), and Water at Beta, are from an existing
network of gaging stations and surface water monitoring locations where long-term base-flow patterns
indicate perennial or intermittent (>20 days/yr) flow. A new location located between E252 and Water at
Beta is also included in the network.

6.4.2 Alluvial Groundwater

Sampling locations, frequency, analytes, and the rationale for alluvial groundwater monitoring are
presented in Table 6.3-1. Locations are shown in Figure 6.3-1. The screening tables for the Water
Canyon/Cafion de Valle Watershed are included in Appendix B. Summary figures of the screening results
are shown in Appendix B.

Alluvial groundwater monitoring locations are situated in Water Canyon and Cafion de Valle. Five alluvial
wells in Cafion de Valle (16-2655, 16-2656, 16-2657, 16-2658, and 16-2659) as well as three alluvial
wells in Martin Canyon (16-6293, 16-6294, and 16-6295) and Fishladder Canyon (16-25278, 16-25279,
16-25280) will be monitored. Three alluvial wells in lower Water Canyon (WCO-1, WCO-2, and WCO-3)
are typically dry but will be checked and sampled if they produce sufficient water.

6.4.3 Intermediate-Perched Groundwater

Sampling locations, frequency, analytes, and the rationale for intermediate-perched groundwater
monitoring are presented in Table 6.3-1. Locations are shown in Figure 6.3-1.

The screening conducted as described in Section 1.7 identified several metal constituents (arsenic,
beryllium, chromium, iron, manganese, and nickel) were detected above the threshold. No general
inorganic or organic constituents were detected above the threshold. The screening tables for the Water
Canyon/Cafion de Valle (CdV) Watershed are included in Appendix B and electronically on CD. Summary
figures of the screening results are shown in Appendix B.

Five wells, CdV-16-1(i), CdV-16-2(i), R-25, CdV-37-2, and CdV-15-3, in the upper Water Canyon
watershed are completed to access intermediate-perched groundwater. These wells were originally sited
to characterize an area where effluent containing explosive compounds was released into the canyons.
CdV-R-37-2 screen 1 and CdV-R-15-3 screens 1, 2, and 3 have been dry since drilling. If pressure
measurements suggest that groundwater is present, samples will be collected. Intermediate-perched
wells CdV-16-1(i) and CdV-16-2(i) are new wells and have recently undergone characterization sampling.
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Contaminants have been observed in intermediate-perched groundwater at R-25 screens 1 and 2. This
zone will be monitored for constituents not affected by drilling fluids and indicator constituents that infer
changes in impacted groundwater in the vicinity of the screen.

6.4.4 Regional Aquifer Groundwater

Sampling locations, frequency, analytes, and the rationale for regional aquifer groundwater are presented
in Table 6.3-1. Locations are shown in Figure 6.3-1. The screening tables for the Water Canyon/Cafion
de Valle Watershed are included in Appendix B and electronically on CD. Summary figures of the
screening results are shown in Appendix B.

Wells that access regional groundwater include R-25, R-26, R-27, CdV-15-3, and CdV-37-2. Well and
well screens known to be impacted by the effects of residual drilling fluids will be monitored for the
indicator analyses as discussed in Section 1.9 of this Interim Plan.

6.4.5 Springs

Sampling locations, frequency, analytes, and the rationale for springs monitoring are presented in Table
6.3-1. Locations are shown in Figure 6.3-1. The screening tables for the Water Canyon/Cafion de Valle
Watershed are included in Appendix B and electronically on CD. Summary figures of the screening
results are shown in Appendix B.

Nine springs and seeps are present in the Water Canyon/Cafion de Valle Watershed. Seven of the
springs—Peter Spring, SWSC, Burning Ground, Fish Ladder Seep, Hollow, Martin, and Water Canyon
Gallery—are located in the upper portion of the watershed. Because of their proximity to PRSs and the
presence of explosive compounds and barium contamination, Burning Ground Spring, Peter Seep, Fish
Ladder Seep, SWSC Spring, and Martin Spring have been selected for monitoring. Hollow Spring was not
selected for monitoring because of irregular and small discharge volumes. Water Canyon Gallery and
CdV Headwaters were selected as background spring locations.

The principal springs in the watershed are Burning Ground, SWSC, and Martin. These springs have been
sampled on a quarterly basis since 1997.

7.0 ANCHO/CHAQUEHUI/FRIJOLES CANYONS WATERSHEDS

7.1 Introduction
Ancho Canyon

Ancho Canyon is located in the southeastern part of the Laboratory (Figure 1.2-1). TA-33, located south
of Ancho Canyon on a mesa near the Rio Grande, was used as a firing site and for tritium operations.
PRSs include landfills and septic systems. TA-39 is located on the floor of middle Ancho Canyon, and it
was used for open-air testing of explosive compounds. PRSs in this TA include five firing sites, a number
of landfills, and septic systems. More detailed information about the operational history and the PRSs can
be found in the “RFI Work Plans for Operable Unit 1122” (LANL 1992, 007671) and the “RFI Work Plan
for Operable Unit 1132” (LANL 1993, 015316).

TA-49 is located on a mesa in the upper part of the Ancho Canyon drainage, and part of the area drains
into Water Canyon. TA-49 was used for underground hydronuclear testing in the early 1960s. The testing
consisted of criticality, equation-of-state, and calibration experiments involving special nuclear materials.
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The testing produced large inventories of radioactive and hazardous materials, such as isotopes of
uranium and plutonium, lead, and beryllium; explosives such as TNT, RDX, HMX; and barium nitrate.
Much of this material remains in shafts on the mesa top. Further information about activities and PRSs at
TA-49 can be found in Purtymun and Stoker (Purtymun and Stoker 1987, 006688) and the “RFI Work
Plan for Operable Unit 1144” (LANL 1992, 007670). The RFI work plan also describes the planned
investigations that focus on identifying and quantifying migration of contaminants from the shafts.

Chaquehui Canyon

Chaquehui Canyon is situated south of the mesa occupied by TA-33. One monitoring location (Doe
Spring) is located in the lower watershed at the mouth of the canyon. Doe Spring is presented in Section
8 (White Rock Canyon).

Frijoles Canyon

Frijoles Canyon lies on USFS and National Park Service lands south of the Laboratory. The canyon lies
adjacent to the Laboratory boundary near the Rio Grande but is separated from TA-33 by Chaquehui
Canyon. Sampling locations are shown on Figure 7.3-1 and on the White Rock Canyon location map
(Figure 8.3-1).

7.2 Background

Ancho Canyon is located in the southern portion of the Laboratory, and its area is approximately 7 mi-.
The Ancho Canyon watershed is located entirely within TA-33, -39, -49, and -70 and contains
approximately 33 SWMUs and AOCs. Contaminants that have been detected in sediments, surface
water, or shallow groundwater during previous investigations conducted in the watershed include mercury
and other metals, explosive compounds, organic constituents, and radionuclides.

The Chaquehui Canyon watershed is located in the southeast portion of the Laboratory at TA-33.
Approximately 61 SWMUs and AOCs in the watershed vary from inactive industrial outfalls to MDAs.
Surface water flow is ephemeral; however, two springs are present along the south-facing wall of the
main drainage. Contaminants above background levels have been detected in samples of sediments and
surface water obtained in the canyon.

Indio Canyon, a south-entering subbasin to Water Canyon, originates on Laboratory property and extends
for about 3 mi to its confluence with Water Canyon. The drainage basin is located in TA-39. Contaminants
above background levels have been detected in sediments and surface-water samples obtained from the
canyon.

Potrillo and Fence Canyons are part of the Water Canyon/Cafion de Valle watershed. The confluence of
these two canyons is near State Highway 4. TA-15, -36, -68, and -71 are located within these canyons.
There are approximately 53 SWMUs and AOCs within the watershed. The SWMUs and AOCs vary from
inactive septic tanks to open-detonation firing sites. Contaminants above background levels have been
detected in sediments and surface-water samples obtained from the canyons.

7.3 Monitoring Objectives

The primary monitoring objective of 2007 monitoring in Ancho/Chaquehui/Frijoles Canyon is to provide
information in advance of the detailed characterization to be conducted in the 2009-2010.
Characterization results are to be reported in the Ancho, Chaquehui, Indio Canyons investigation report
due in 2011 under the Consent Order. Monitoring purpose and scope will be reassessed in 2009 based
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on the need for support of the detailed characterization work scheduled in 2009 and 2010. Pending
further refinement of the conceptual model for the the Ancho, Chaquehui, and Frijoles Canyon
watersheds, the monitoring in this plan represents a continuation of the monitoring presented in the 2006
version of the IFGMP.

7.4 Scope of Activities
Ancho Canyon

Monitoring locations in Ancho Canyon are situated near or downstream from areas of past Laboratory
weapons-testing activities. Most monitoring locations in Ancho Canyon access the regional aquifer. Three
decades of water-quality records from regional wells in this area (DT-5A, DT-9, and DT-10) and recent
data from R-31 show no substantial changes in water chemistry or the presence of Laboratory
contaminants in the regional aquifer.

7.4.1 Base Flow

Frequency, analytes, and the rationale for base-flow monitoring at Ancho at the Rio Grande are
presented in Table 7.3-1. The location is shown in Figure 7.3-1.

One base-flow monitoring point, Ancho at Rio Grande, is sampled in the Ancho Canyon watershed.

7.4.2 Alluvial Groundwater

No data are available to evaluate the alluvial groundwater system in the Ancho Canyon watershed. Two
locations at TA-39 (39-UM-3 and 39-DM-6) were included in the 2006 IFGMP and will be retained in this
plan. These locations will be checked for groundwater semiannually, and samples will be collected if
water is present.

7.4.3 Intermediate-Perched Groundwater

The upper screen of R-31 (screen 1) was set in an intermediate-perched groundwater that has produced
no water. This screen will be checked semiannually and a sample collected if water is present.

7.4.4 Regional Aquifer Groundwater

Sampling locations, frequency, analytes, and the rationale for regional aquifer groundwater monitoring are
presented in Table 7.3-1. Locations are shown in Figure 7.3-1.

Test Wells DT-5A, DT-9, DT-10, and R-31 are the regional wells monitored in this watershed.

7.5 Springs

Ancho Canyon

Monitoring at Ancho Spring is discussed in the White Rock Canyon monitoring tables.
Chaquehui Canyon

There are no base-flow or groundwater sampling locations within Chaquehui Canyon. Chaquehui Canyon
Springs are described in Section 8, White Rock Canyon.
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Frijoles Canyon

Locations in Frijoles Canyon are for the most part remote from potential contaminant sources and serve
as boundary or water-supply monitoring points. Sampling locations in Frijoles Canyon are for base flow
only with no groundwater locations included in the Interim Plan. The three-decade water-quality record for
base flow in this area shows no substantial changes or Laboratory contaminants.

Water-quality monitoring over several decades in the Frijoles Canyon watershed shows no impact
exceeding screening criteria from Laboratory sources.

7.5.1 Base Flow

Sampling locations, frequency, analytes, and the rationale for regional base-flow monitoring are
presented in Table 7.3-1. Locations are shown in Figures 7.3-1 and 8.3-1.

Flow in Frijoles Canyon is perennial. Base flow will be monitored semiannually at the gaging station Rio
de los Frijoles at Bandelier (E350) and annually in the stream just above the Rio Grande.

8.0 WHITE ROCK CANYON

8.1 Introduction

The White Rock Canyon Springs are located along the Rio Grande at the eastern border of the
Laboratory and on Los Alamos County and San lldefonso Pueblo lands (Figure 1.2-1). The springs serve
as monitoring points to detect possible discharge of contaminated groundwater from beneath the
Laboratory into the Rio Grande.

8.2 Background

In the southern portion of the canyon, tritium operations took place at TA-33 which borders the Rio
Grande to the east. The “RFI Work Plan for OU 1122” (LANL 1992, 007671) describes environmental
concerns at TA-33. To the north of TA-33 lies TA-70, a buffer area where no Laboratory activities have
occurred. Adjoining TA-70 to the north is low- to moderate-density residential areas in White Rock, a mix
of private property, and Los Alamos County land. A municipal sanitary treatment plant discharges effluent
into Mortandad Canyon just above the river at the northern county boundary. San Illdefonso Pueblo
property borders Los Alamos County on the north; this land is undeveloped. San Illdefonso Pueblo
operates numerous water supply wells on both sides of the Rio Grande, and the City of Santa Fe
operates the Buckman well field on the east side of the Rio Grande across from White Rock. Table A-6 in
Appendix A summarizes the conceptual model for the White Rock Canyon watershed.

8.3 Monitoring Objectives

The monitoring objectives for the White Rock Canyon springs are to continue surveillance for potential
Laboratory impacts to the groundwater as expressed at the spring discharge points in White Rock
Canyon. Pending further refinement of the conceptual model for the White Rock Canyon Springs, the
monitoring in this plan represents a continuation of the monitoring presented in the 2006 version of the
IFGMP.
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Most locations in White Rock Canyon sample the regional aquifer, where flow rates are low and little
variation occurs beyond cyclical annual changes. In addition, a 25-yr record of water-quality data for the
springs shows little change. Figure 8.3-1 shows the sampling locations in White Rock Canyon.

8.4 Scope of Activities

Water-quality monitoring over several decades in the White Rock Canyon watershed shows little or no
impact from Laboratory sources. The analytes selected for monitoring are chosen based on data
screening against applicable standards (threshold rate), on possible source terms from Laboratory
activities, and on the need to conduct annual monitoring for a broad range of analytes to determine
trends.

8.4.1 Base Flow

Base-flow locations entering White Rock Canyon are discussed in their respective watersheds.

8.4.2 Springs

Sampling locations, frequency, analytes, and the rationale for monitoring springs are presented in Table
8.3-1. Locations are shown in Figure 8.3-1.
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Figure 7.3-1  Frijoles, Ancho, and Chaquehui Watersheds
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Table 1.7-1

Applicable Standards Used in Watershed Screening

Type

Group

Abbrev

Source

Standard

Potentially applicable to

Surface Water

Groundwater

Filtered

Unfiltered Filtered

Unfiltered

Standard

WQCC

LWF

NMAC 20.6.4

Livestock Watering
(Filtered)

X

Standard

wQCcC

LWU

NMAC 20.6.4

Livestock Watering
(Unfiltered)

Standard

wQccC

WHU

NMAC 20.6.4

Wildlife Habitat
(Unfiltered)

Standard

WQCC

NMAC 20.6.4

Irrigation Standard
(Filtered)

Standard

WwQCC

AgAcF

NMAC 20.6.4

Aquatic Life Acute
(Filtered) 100-mg/L
Hardness?®

Standard

wQcc

AgAcU

NMAC 20.6.4

Aquatic Life Acute
(Unfiltered) 100-mg/L
Hardness®

Standard

wQcc

HHF

NMAC 20.6.4

Human Health Standards
Ephemeral (Filtered)

Standard

wQcCC

HHU

NMAC 20.6.4

Human Health
Ephemeral Standards
(Unfiltered)

Standard

WwQCcC

AqChrF

NMAC 20.6.4

Aguatic Life Chronic®
(Filtered) 100 mg/L
Hardness?®

Standard

wQcc

AgChrU

NMAC 20.6.4

Aquatic Life” (Unfiltered)
100- mg/L Hardness®

Standard

wQccC

HHPF

NMAC 20.6.4

Human Health Standard®
Perennial (Filtered)

Standard

WQCC

HHPU

NMAC 20.6.4

Human Health Standard®
Perennial (Unfiltered)

Risk-
ecological

DOE

BCG

DOE Biota Concentration
Guides (BCG)

Standard

wQcc

GWHH

NMAC 20.6.2

Groundwater Human
Health Standards, Other
Standards for Domestic
Water Supply and
Standards for Irrigation
Use

Standard

EPA

MCL

CFR 264.94

EPA Maximum
Contaminant Level (MCL)

Standard

EPA

SMCL

EPA Secondary
Maximum Contaminant
Level (SMCL)
radionuclides only
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Table 1.7-1 (continued)

Potentially applicable to
Surface Water Groundwater
Type Group Abbrev Source Standard Filtered | Unfiltered | Filtered Unfiltered

Risk- DOE DCG Order 5400.5 DOE 4 mrem Drinking X X X X
human Water Derived

Concentration Guides

(DCG)
Risk- EPA Reg6 WWW EPA Region 6 Tap Water X X X X
human Reg 6

a Hardness-dependent criteria calculated using 100-mg/L CaCOs.

Aquatic Life Chronic and Human Health Perennial standards apply to perennial surface waters in designated portions of listed
canyons (NMAC 20.6.4 Sections 126 & 127).

RCRA MCLs not in Consent Order, but are applicable.

May 2007

The EPA Region 6 Tap Water values for Cancer Endpoint have been adjusted from 10-6 to 10-5 risk level.
Stormwater samples are not included.
Water screen steps:

a) Assemble list of analytes by field preparation (F, NF) and water type (e.g., surface water, alluvial groundwater, etc.)

b) Compare to minimum standard that applies for the field preparation and water type (EPA Region 6 Tap Water values
and EPA MCLs are used in the absence of other standards)

40

EP2007-0277




2007 Interim Facility-Wide Groundwater Monitoring Plan

Los Alamos Watershed Interim Monitoring Plan

Table 2.3-1

Analytical Suites

Metalsb. e OrganicsP Radionuclides®. General Inorganicsbd Field DataP
= 2 >
o 2 = 8 £ 8 c
+ T = = c o
= (%] = | < O 5] =) = o
Surface-Water |  Water g3 O l— @ o g = S LS 3 SES e
-3 = + i a = ) Q ] vLeH PR S5 Ry
Body or Source | Level or =z + O 8 a £ 5 | = © D = o LEY o8
. . . . . -4 & O o b m > = ) = = = n = =92 = 9 R -
Locations Rationale for Selection of Locations Aquifer Flowa < > o > @ O w =l < = S| [ ar's 239 e S@0 o
= O > %] o a8 T =) o — — (O] L v a0 = (4] nwmo [a NN
Upper Los Alamos Canyon (includes DP Canyon)
Los Alamos below | Typically persistent flow. Monitors background Base flow C S A A A S A S S S A S S
the Ice Rink (E026) | water quality.
Los Alamos above | Seasonally intermittent flow. Persistent flow Base flow C S A A A S A S S S A S S
DP Canyon (E030) | typically only during spring runoff. Monitors
potential effects of Technical Area (TA) -01, -02,
and -41.
DP above TA-21 Monitors base-line water quality in DP Canyon Base flow C S S S+dro A S A S S S A S S
(E038) associated with townsite runoff. Monitors water
quality upgradient from potential effects from
SWMU 21-011(K) in reach DP-2.
DP below Meadow | Monitors water quality associated with Base flow C S A A A S A S S S A S S
at TA-21 (E039) contaminants in reach DP-2 associated with
SWMU 21-011(k).
Los Alamos above | Ephemeral. Persistent flow uncommon, typically Base flow C S A A A S A S S S A S S
SR-4 (E042) only during robust spring runoff. Monitors potential
effects from DP and upper Los Alamos Canyons
and water quality above the low head weir. Data
from this location can be used to evaluate weir
performance.
Los Alamos below | Ephemeral. Monitors water quality at Laboratory Base flow C S A A A S A S S S A S S
LA Weir (E050) boundary and influence of low-head weir on
surface-water quality.
DP Spring Monitors impact on water quality from secondary Alluvial Spring S S S S A S A S S S A S S
contaminant sources in DP Canyon sediments.
LAO-B Monitors background alluvial groundwater quality. Alluvial A A A A A A
LAO-0.3 Monitors base line water quality downcanyon of Alluvial A A A A
townsite runoff, and provides base line for
assessing potential effects of TA-01, -02, and -41.
LAO-0.6 Monitors for potential effects from TA-41 and 02. Alluvial C
LAO-1 Monitors potential impact of TA -01, -02, and -4, Alluvial A A
and sediment contamination in upcanyon reaches
LAO-1.6g Monitors molybdenum contamination historically Alluvial C S A A A A S S S A S
associated with TA-53 outfall.
LAO-1.8 Monitors molybdenum contamination historically Alluvial C S A A A A S S S A S
associated with TA-53 outfall
LAUZ-1 Monitors groundwater contamination associated Alluvial C A A A A A S S S A S
with contaminated sediments in Reach DP-2
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Table 2.3-1 (continued)

Analytical Suites
Metalsb. ¢ Organics® Radionuclides® ¢ General Inorganicsb. d Field Datab
E o
= 0
+8 % £ g % < 5
235 | g 3 g 5 =8 |8 |-2~| & | g.% £
Surface-Water |  Water SS9 Q = R < s = 3 252 K, SEE o
Body or Source | Level or =2 + O 3] a £ E - £ ©% <=2 @ EY o
. . . . . 43 S} @) ] m > P o = = = E= R 2 0SS -
Locations Rationale for Selection of Locations Aquifer Flowa << > o > @ O w =) < = S @ 'S 339 = S20 oT
= O > n [a o T (=) o — - (G} ww e T n nno Qo
Upper Los Alamos Canyon (includes DP Canyon)
LAO-2 Most downcanyon alluvial groundwater Alluvial C A A A A A S S S A S
monitoring point in DP Canyon. Monitors
cumulative effects of contaminants in DP
Canyon. Shows some mixing of alluvial
groundwater from upper portions of
Los Alamos Canyon.
LAO-3a Monitors net effect of mixing of groundwater Alluvial C A A A A A S S S A S
from Los Alamos and DP Canyons.
LAO-4.5c Monitors for indications of downcanyon Alluvial C A A A A A S S S A S
migration of contamination below
Los Alamos/DP Canyon confluence.
LAO-5, LAO-6, LAO-6a | Monitors potential contaminant migration from Alluvial C A A A A A S S S A S
upper canyon and serves as facility boundary
monitoring location. One or more of these
wells may be dry so they are grouped as one
location. The well with sufficient saturation will
be sampled.
LAOI(a)-1.1 Part of interim monitoring network pending Intermediate C S S S A A S S S A S
well network assessment described in Section
1.5 of this plan. Background well.
R-7, screen 1 Part of interim monitoring network pending Intermediate C S S S A A S S S A S
well network assessment described in Section
1.5 of this plan.
R-7 screen 2° Screen in this zone does not produce Intermediate C S S S A A S S S A S
groundwater. No samples were collected
during characterization phase sampling. The
screen will be checked and sampled if water is
present.
LAOI-3.2 Part of interim monitoring network pending Intermediate C S S S A A S S S A S
well network assessment described in Section
1.5 of this plan.
LAOI-3.2a Part of interim monitoring network pending C S S S A A S S S A S
well network assessment described in Section
1.5 of this plan.
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Table 2.3-1 (continued)

Locations

Rationale for Selection of Locations

Surface-Water
Body or Source
Aquifer

Water
Level or
Flowa

Analytical Suites

Metalsb.e

Organics®

Radionuclides®: ¢

General Inorganicsh. d

Field Data®

TAL Metals +
Cyanide & Mo

VOC +TICs
SVOC +TICs

Pesticides

Dioxins/Furans

PCB
HEXP!

RAD
Tritium

Low Level Tritium
Gen Inorganics

EES6 Screening
Stable Isotopes

Suitef
Perchlorate
(LCMSMS)

Low Level

Suspended
Sediment
Concentration

DO,ORP,
pH,SC,T.Trb

Upper Los Alamos Canyon (includes DP Canyon

R-9i, screen 1

Part of interim monitoring network pending
well network assessment described in Section
1.5 of this plan. Screen in this zone is
impacted by residual drilling fluids. Indicator
constituent suite pending outcome of network
assessment.

Intermediate

(7]

R-9i screen 2

Part of interim monitoring network pending
well network assessment described in Section
1.5 of this plan. Screen in this zone is
impacted by residual drilling fluids. Indicator
constituent suite pending outcome of network
assessment.

Intermediate

R-6i

Part of interim monitoring network pending
well network assessment described in Section
1.5 of this plan.

Intermediate

LAOI-7

Part of interim monitoring network pending
well network assessment described in Section
1.5 of this work plan

Intermediate

R-7, screen 3

Part of interim monitoring network pending
well network assessment described in Section
1.5 of this plan. Screen in this zone is
impacted by residual drilling fluids. Indicator
constituent suite pending outcome of network
assessment.

Regional

Part of interim monitoring network pending
well network assessment described in Section
1.5 of this plan. Suite downgraded from 2006
monitoring plan.

Regional

R-8, screen 1

Part of interim monitoring network pending
well network assessment described in Section
1.5 of this plan

Regional

R-8, screen 2

Part of interim monitoring network pending
well network assessment described in Section
1.5 of this work plan. Screen in this zone is
impacted by residual drilling fluids. Suite
upgraded from 2006 monitoring plan.

Regional

Part of interim monitoring network pending
well network assessment described in Section
1.5 of this work plan

Regional

EP2007-0277
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2007 Interim Facility-Wide Groundwater Monitoring Plan

Analytical Suites

Metalsb. € Organics® Radionuclides®. ¢ General Inorganicsh. d Field Datab
£ >
+ 2 % = g g g’- S
= ] e I: = O ) o = o)
Surface-Water | Water g3 & = 4 L L 2 S esL 3 BES Qe
-3 = + i a = ) Q n 392 > S5 s
Body or Source | Level or == + &) 8 a £ S - £ ©% =2 @ SEY 59
. . . . . -4 & (@] o b a0} < = [a) = = c n = =9 = =2 heR= -
Locations Rationale for Selection of Locations Aquifer Flowa < > o > @ &) i = < = ) = 339 S S00 oT
— O > n o a T () [0 — | (O] w o Joa < n NnnoO Qo
Pueblo Canyon (includes Acid Canyon)
Guaje above Rendija Lower extent of perennial flow in Guaje Base flow S S A A A A S S S A S S
Canyon (E089) Canyon. Background base flow location
Pueblo above Acid Base line for Pueblo Canyon. Monitoring for Base flow C S A A A A S S S A S S
(EO55) assessing impacts of townsite runoff.
Acid Above Pueblo Monitors persistent surface water as baseline Base flow C S A A A A S S S A S S
(E056) above confluence of Acid Canyon
Pueblo 3 Base line for water quality below Bayo Base flow S S A A A S A S S S A S S
Wastewater Treatment Plant. Monitors
downcanyon trend of contaminants measured
at Reach AC-3 SW (Acid Weir).
Pueblo above Boundary location Base flow C S A A A S A S S S A S S
SR-502 (E060)
PAO-1 Monitors groundwater immediately above Acid Alluvial C A A A A A S S S A S
Canyon, the dominant source of
contamination in Pueblo Canyon
PAO-2 Monitors groundwater immediately below Acid Alluvial C A A A A A S S S A S
Canyon, the dominant source of
contamination in Pueblo Canyon.
PAO-3 Monitoring at a mid-canyon location Alluvial C A A A A S A S S S A S
Pueblo Canyon (includes Acid Canyon)
PAO-4 Monitoring below Bayo WWTP to evaluate Alluvial C A A A A S A S S S A S
influence of effluent
APCO-1 Monitoring below Bayo WWTP to evaluate Alluvial C S S S A S A S S S A S
influence of effluent releases and impact of
nutrients associated with waste water
discharge. Most downcanyon monitoring point
in Pueblo Canyon.
POI-4 Part of interim monitoring network pending Intermediate C S S S A A S S S A S
well network assessment described in Section
1.5 of this work plan.
R-5, screen 1 Part of interim monitoring network pending Intermediate S S S A S A S S S A S
well network assessment described in Section
1.5 of this work plan. Screen dry, no available
groundwater. A groundwater sample will be
collected if water is detected.
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Table 2.3-1 (continued)

Analytical Suites
Metalsb. € Organics® Radionuclides®. ¢ General Inorganicsh. d Field Datab
£ >
) % E=] 8 £ 3 <
= ] e I: = O ) o = o)
Surface-Water |  Water i O = 3 iy o = S RS 3 Se s =
-3 = + i a = 3 Q n 3S= > S5 g
Body or Source | Levelor | =2 & g S n g £ A = - £ ©F | 252 2 2EY SR
. . . . . .| = = s -Y)
Locations Rationale for Selection of Locations Aquifer Flowa <5 o > 3 &) i = < = S T s g5 S s 285 oT
= O > n o a T (=) o — | (O] w o o= n fNnno Qo
Pueblo Canyon (includes Acid Canyon)
R-5, screen 2 Part of interim monitoring network pending Intermediate C S S S
well network assessment described in Section
1.5 of this work plan. Indicator constituent
suite pending outcome of network
assessment.
R-2 Part of interim monitoring network pending Regional C S A A S A S
well network assessment described in Section
1.5 of this work plan.
R-4 Part of interim monitoring network pending Regional C S A A S A S
well network assessment described in Section
1.5 of this work plan.
R-5, screen 3 Part of interim monitoring network pending Regional C S S
well network assessment described in Section
1.5 of this work plan.
R-5, screen 4 Part of interim monitoring network pending Regional C S S
well network assessment described in Section
1.5 of this work plan. Screen in this zone is
impacted by residual drilling fluids. Indicator
constituent suite pending outcome of network
assessment.
R-24 Part of interim monitoring network pending Regional C S A A S A S
well network assessment described in Section
1.5 of this work plan.
Lower Los Alamos Canyon
Los Alamos Canyon Measure water quality near confluence of Los Baseflow S S A A S A S
near Otowi Bridge Alamos Canyon and Rio Grande.
(E110). Formerly Los
Alamos above Rio
(E110)
Basalt Spring First groundwater monitoring point on San Intermediate S S A A S A S
lldefonso land. Spring
Los Alamos Spring Basalt Spring is thought to represent Intermediate S S A A S A S
intermediate groundwater. This location will Spring
provide monitoring for the intermediate zone in
lower Los Alamos Canyon.
GU-0.01 Spring Located at confluence of Guaje and lower Spring S S A A S A S
Los Alamos Canyon. Monitors for potential
contaminants in Guaje Canyon.
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Table 2.3-1 (continued)

Analytical Suites
Metalsb. € Organics® Radionuclides®. ¢ General Inorganicsh. d Field Datab
E o
Lo 2 E= 8 £ 3 <
= » s = = S g S o
2 a O 0 =1 - < 8 _o o = 2
Surface-Water | Water g3 &) = R o Q 2 S e 3 SEE 0
L5 = + = - 2] = D 8 %) L O o - c o ClC) oo
Body or Source | Level or =z 5 Q 2 o o £ A = - £ S5 452 2 ey o8
. . . . . .| = = bt -
Locations Rationale for Selection of Locations Aquifer Flowa <5 o > 3 &) i = < = S T s g5 S s 285 oT
— O > n o a T () [0 — 4 O w o Joa < n NnnoO Qo
LLAO-1b Monitoring upper portion of San lldefonso Alluvial C A A A A A S S S A S
Pueblo reach. Water quality is consistent with
Basalt Spring.
LLAO-4 Monitors lower San lldefonso Pueblo reach Alluvial C A A A A A S S S S
near confluence with Rio Grande. Water
quality appears to reflect mixing with regional
groundwater near the river.

Sampling frequency: C = continuous; Q= quarterly (4 times/year at set time periods); S= semiannual (2 times/year at set time periods); A = annual (1 time a year).
Continuous monitoring for groundwater refers to the measurement of groundwater-level measurements by a transducer placed in a well and programmed to collect groundwater-level measurements at highly frequent intervals (e.g., every 60 min daily throughout the year). Continuous stream-flow
monitoring refers to the measurement of stream flow by a base-flow stream gage that is programmed to collect stream-flow measurements at highly frequent intervals.

b Nonfiltered and filtered samples will be collected for general inorganics (excluding anions) and metals. Anions and perchlorate samples will be filtered. Samples collected for radionuclide analysis will be filtered and nonfiltered for all water media, excluding tritium, which is nonfiltered only. Organic
constitutents are nonfiltered for all water media. Stable isotope samples are nonfiltered as well. Field parameters pH, turbidity (Trb), specific conductance (SC), dissolved oxygen (DO), and temperature (T) will be measured at all locations. Oxidation-reduction potential (ORP) will be measured if a
flow-through cell is utilized and will not be measured in surface water, spring water, or water collected from Westbay sampling systems unless specified.

¢ Rad (radiological) suite includes gross alpha, gross beta, alpha spec, strontium-90, and generic or low-level tritium.

d

General inorganic analytes include major ions, TDS, select trace metals (trace elements); trace anions, silica, nitrate+nitrate (as N), total Kjeldahl nitrogen (TKN), total organic carbon, and total suspended solids (TSS) in base-flow samples..
Metals analysis includes the 23 TAL (target analyte list) metals, plus total cyanide and molybdenum where specified. Analyses of trace elements and metals will be the same as in the Environmental Surveillance Program (2001 and past years) plus select additional analytes.

HMX = Designates analysis for the RDX degradation compound hexahydro-1-nitro-3, 5-dinitro-1,3,5-trinizine (MNX), hexahydro-1,3-dinitroso-3-nitro-1,3,5-triazine (DNX), and hexahydro-1,3,5-trinitroso-1,3,5-triazine (TNX).
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Sandia Watershed Interim Monitoring Plan

Table 3.3-1

Analytical Suites

Metalsb, & OrganicsbP Radionuclidesb, ¢ General Inorganics®, ¢ Field DataP
n S 0 = )
+2 o 5 £ | 2 | £ 2 5 -
@05 » 3 ” 5 = S 8 =25 | £ 3.8 =
Surface-Water | Water =% Q = & < g g 5 22 @ =hE= iy
Body or Source | level or =2 & o) 2 o 5 A g 3 £ oz | 4 =2 2 SEZ o
Locations Rationale for Selection of Locations Aquifer Flowa 8 o e 8 S ) ) < 2 g T ms | 859 S 285 or
— O > n o a T o o [ | (O] uwomn Jda= n NnNO [aye)
Sandia Watershed
South Fork of Sandia Monitors water quality of baseflow that is Base flow Q Q Q Q Q Q Q Q Q Q Q A Q Q
Canyon at E122 predominantly from effluent from National
Pollution Discharge Elimination System outfall
01A-001. Serves as base line for comparison
to downcanyon changes in water quality.
Sandia below Wetlands | Monitors water quality of flow from wetland. Base flow Q Q Q Q Q Q Q Q Q Q Q A Q Q
(E123)
Middle Sandia Canyon at | Most downcanyon characterization of water Base flow Q Q Q Q Q Q Q Q Q Q Q A Q Q
terminus of persistent quality before surface water infiltrates into
baseflow alluvium.
SCA-1 One of a group of new alluvial wells installed Alluvial C Q Q Q Q Q Q Q Q Q Q A Q
under Chromium Interim Measures Work Plan.
SCA-1 characterizes lower wetland area.
SCA-2 One of a group of alluvial wells installed under Alluvial C Q Q Q Q Q Q Q Q Q Q A Q
Chromium Interim Measures Work Plan. SCA-
2 is located at the upper portion of the lower
canyon where the valley floor first opens up
and alluvial storage is available.
SCA-3 One of a group of alluvial wells installed under Alluvial C Q Q Q Q Q Q Q Q Q Q A Q
Chromium Interim Measures Work Plan. SCA-
3 is located just below gage station E124.
SCA-4 One of a group of alluvial wells installed under Alluvial C Q Q Q Q Q Q Q Q Q Q A Q
Chromium Interim Measures Work Plan. SCA-
4 is located approximately mid-way between
SCA-3 and the eastern-most drainage from the
TA-53 complex.
SCA-5 One of a group of alluvial wells installed under Alluvial C Q Q Q Q Q Q Q Q Q Q A Q
Chromium Interim Measures Work Plan. SCA-
5 is located just downcanyon of the eastern-
most drainage from the TA-53 complex.
SCO-1 Typically dry well since installed. Will be Alluvial Q Q Q Q Q Q Q Q Q Q Q A Q
sampled if groundwater is present during
sampling events.
SCO-2 Typically dry well dry since installed. Will be Alluvial Q Q Q Q Q Q Q Q Q Q Q A Q
sampled if groundwater is present during
sampling events
R-12, screen 1 This is the shallowest and most productive of Intermediate C Q Q Q Q Q Q Q Q Q Q A Q
the two intermediate screens at R-12.
R-12, screen 2 Water-level data only. Water quality data from Intermediate C Q Q Q Q Q Q Q Q Q Q A Q
screen 1.
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Table 3.3-1 (continued)

Analytical Suites

Metalsbe OrganicsP Radionuclidesb,c General Inorganics®, d Field DataP
S >
Lo 2 £ | 8 | £ 2 5
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Sandia Watershed
SCI-1 New intermediate well installed under the Intermediate C Q Q Q Q Q Q Q Q Q A
Chromium Interim Measures Work Plan.
R-10, Screen 1 Part of interim monitoring network pending Regional C Q Q Q Q Q Q Q Q Q A Q

well network assessment described in
Section 1.5 of this work plan.

R-10, Screen 2 Part of interim monitoring network pending Regional C Q Q Q Q Q Q Q Q Q Q A Q
well network assessment described in
Section 1.5 of this work plan.

R-10a Part of interim monitoring network pending Regional C Q Q Q Q Q Q Q Q Q Q A Q
well network assessment described in
Section 1.5 of this work plan.

R-11 Part of interim monitoring network pending Regional C Q Q Q Q Q Q Q Q Q Q A Q
well network assessment described in
Section 1.5 of this work plan.

R-12, screen 3 Part of interim monitoring network pending Regional C IS IS IS
well network assessment described in
Section 1.5 of this work plan. Screen in this
zone is impacted by residual drilling fluids.
Indicator constituent suite pending outcome
of network assessment.

Sampling frequency: C = continuous; Q= quarterly (4 times/year at set time periods); S= semiannual (2 times/year at set time periods); A = annual (1 time a year).
Continuous monitoring for groundwater refers to the measurement of groundwater-level measurements by a transducer placed in a well and programmed to collect groundwater-level measurements at highly frequent intervals (e.g., every 60 min daily throughout the year). Continuous stream-flow
monitoring refers to the measurement of stream flow by a base-flow stream gage that is programmed to collect stream-flow measurements at highly frequent intervals.

Nonfiltered and filtered samples will be collected for general inorganics (excluding anions) and metals. Anions and perchlorate samples will be filtered. Samples collected for radionuclide analysis will be filtered and nonfiltered for all water media, excluding tritium, which is nonfiltered only. Organic
constitutents are nonfiltered for all water media. Stable isotope samples are nonfiltered as well. Field parameters pH, turbidity (Trb), specific conductance (SC), dissolved oxygen (DO), and temperature (T) will be measured at all locations. Oxidation-reduction potential (ORP) will be measured if a
flow-through cell is utilized and will not be measured in surface water, spring water, or water collected from Westbay sampling systems unless specified.

Rad (radiological) suite includes gross alpha, gross beta, alpha spec, strontium-90, and generic or low-level tritium.
General inorganic analytes include major ions, TDS, select trace metals (trace elements); trace anions, silica, nitrate+nitrate (as N), total Kjeldahl nitrogen (TKN), total organic carbon, and total suspended solids (TSS) in base-flow samples..
Metals analysis includes the 23 TAL (target analyte list) metals, plus total cyanide and molybdenum where specified. Analyses of trace elements and metals will be the same as in the Environmental Surveillance Program (2001 and past years) plus select additional analytes.

HMX = Designates analysis for the RDX degradation compound hexahydro-1-nitro-3, 5-dinitro-1,3,5-trinizine (MNX), hexahydro-1,3-dinitroso-3-nitro-1,3,5-triazine (DNX), and hexahydro-1,3,5-trinitroso-1,3,5-triazine (TNX).
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2007 Interim Facility-Wide Groundwater Monitoring Plan

Mortandad Canyon Watershed Interim Monitoring Plan

Table 4.3-1

Analytical Suites

Metalsb,c OrganicsP Radionuclides®, ¢ General Inorganicsb, Field DataP
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Mortandad Canyon Watershed
E-1FW Upper portion of Effluent Canyon. Surface Base flow S S A A A A A S S A S S
water base line for Effluent tributary to
Mortandad Canyon.
Mortandad below First surface water monitoring location in Base flow S S A A A A A A S S A S S
Effluent Canyon (E200) | Mortandad below Effluent Canyon
confluence.
M-1W Upper Mortandad Canyon. Surface water Base flow S S A A A A A A S S A S S
base line for Mortandad Canyon.
M-1E Measures cumulative upper Mortandad Base flow S S A A A A A A S S A S S
potential impacts just above confluence of
Effluent Canyon.
M-2E Addresses distal end of persistent surface Base flow S S A A A A A A S S A S S
water in watershed. Target west end of
reach for more consistent water.
TS-1W Monitors head of Ten Site drainage and Base flow S S A A A A A A S S A S S
potential local impacts from MDA C.
TS-2E Monitors cumulative impacts from TA-35 Base flow S S A A A A A A S S A S S
including Pratt Canyon.
Pine Rock Spring New spring under characterization. Unknown A A A S
CDBO-1 No water found since installation. No Alluvial
samples have been collected. Will collect
sample if water is present.
CDBO-2 No water found since installation. No Alluvial S S A A A A A A S S A S
samples have been collected. Will collect
sample if water is present.
CDBO-3 No water found since installation. No Alluvial S S A A A A A A S S A S
samples have been collected. Will collect
sample if water is present.
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Table 4.3-1 (continued)

2007 Interim Facility-Wide Groundwater Monitoring Plan

Analytical Suites

Metalsb. ¢ Organics® RadionuclidesbPc General Inorganicsbd Field Datab
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Mortandad Canyon Watershed (continued)
CDBO-4 No water found since installation. No samples Alluvial S S A A A A A S S A S
have been collected. Will collect sample if water
is present.
CDBO-5 No water found since installation. No samples Alluvial S S A A A A S
have been collected. Will collect sample if water
is present.
CDBO-6 Monitoring required in Sanitary Wastewater Alluvial S S A A A A S
Systems (SWS) Discharge Permit
CDBO-7 Does not commonly have sufficient saturation to Alluvial S S A A A A S
sample, but will be sampled if water is present.
CDBO-8 No water found since installation, no samples Alluvial S S A A A A S
have been collected. Will collect sample if water
is present.
CDBO-9 No water found since installation, no samples Alluvial S S A A A A S
have been collected. Will collect sample if water
is present.
MCO-0.6 Alluvial groundwater base line for upper Alluvial C S A A A A S
Mortandad Canyon.
MCA-1 New well. Most downcanyon monitoring point in Alluvial C S A A A A S
Mortandad Canyon before confluence of Effluent
Canyon.
MCO-2 Monitors potential contaminants in Effluent Alluvial C S A A A A S
Canyon above the TA-50 outfall.
MCA-5 New well, replacement for MCO-3. Monitors Alluvial C S A A A A S
trends in alluvial groundwater quality following
upgrades to the wastewater treatment facility.
MCO-4B Monitors trends in alluvial groundwate