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2008 Interim Facility-Wide Groundwater Monitoring Plan

EXECUTIVE SUMMARY

This “Interim Facility-Wide Groundwater Monitoring Plan” (hereafter, the Interim 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 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 in areas (1) where Laboratory operations have been
conducted in the past (e.g., Guaje Canyon and Rendija Canyon) and (2) 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
previous and current versions of the Interim Plan. The locations, analytical suites, and frequency of
monitoring reflect each watershed’s technical and regulatory status. Wells that may not have
representative data due to the effects of residual drilling fluids may be monitored for a limited suite of
“indicator” constituents that allow for tracking of the geochemical conditions over time.

Monitoring data are published in periodic monitoring reports submitted quarterly to the New Mexico
Environment Department.
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1.0 INTRODUCTION

This is the third annual submittal of the Interim Facility-Wide Groundwater Monitoring Plan (hereafter, the
Interim Plan) for Los Alamos National Laboratory (LANL or the Laboratory). 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.

This plan is organized in nine sections, including this introduction, with multiple supporting appendixes.
Sections 2 through 8 describe the monitoring and site activities conducted in seven major watersheds or
watershed groupings—Los Alamos Canyon/Pueblo Canyon, Sandia Canyon, Mortandad Canyon, Pajarito
Canyon, Water Canyon/Cafion de Valle, the combined watersheds of Ancho/Chaquehui/Frijoles Canyons
and White Rock Canyon. Section 9 includes a list of references cited in this report.

Appendix A presents the conceptual models of the seven watersheds. Appendix B presents screening
data collected in the seven watersheds. The methods and procedures used to conduct monitoring and the
management of investigation-derived waste (IDW) are discussed in Appendix C. Appendix D presents
supplemental information, Appendix E describes the quality assurance/quality control (QA/QC) review of
data collected in 2007, and Appendix F evaluates the residual effects of drilling in the monitoring network
wells.

1.1 Purpose
The Interim Plan will monitor to

e determine the presence and fate and transport of known legacy-waste contaminants,
o determine efficacies of remedies, and

e validate proposed corrective measures.

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 required to evaluate risk and to assess regulatory compliance.
Although the Interim Plan does not specifically address how the data collected will be used in those
evaluations, the design of the monitoring network is based on conceptual models of potential sources,
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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 in each watershed,
including changes in monitoring frequency, analytical suites, and monitoring locations. These changes
are based on

e analyses of contaminant frequencies of detection (FDs) in each water body or aquifer on a
watershed-by-watershed basis (Appendix B);

e conceptual models in watershed investigation reports, including recent updates to these models
presented in the five monitoring well network evaluations conducted in 2006 and 2007;

e reviews of existing data and data trends for individual watersheds;

e changes to the monitoring well network in each watershed over time, including the addition of
new monitoring wells, the rehabilitation of wells impacted by drilling fluids, and the plugging and
abandoning of older wells; and

o the results of the recently completed geochemical evaluation of monitoring wells for the residual
effects of drilling (Appendix F).

Additional changes to the 2008 Interim Plan include an update to the management of IDW to include land
application (Appendix C) and an update of the geochemical evaluations of monitoring wells for the
residual effects of drilling (Appendix F), which has been used to adjust the analytical suites assigned to
the wells.

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:

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

e Alluvial groundwater—water within the alluvium in the bottom of the canyons
e Intermediate-perched groundwater—Ilocalized saturated zones within the unsaturated 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 water-level measurements. 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. 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.

May 2008 2 EP2008-0192
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¢ 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 ([FFCA] Administrative Order Docket No. CWA-06-2005-1701) entered
into between U.S. 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 is conducted in areas that have
been affected by past Laboratory operations (e.g., Guaje and Rendija Canyons) or that have not been
affected by Laboratory operations to collect baseline data. To ensure that water leaving the Laboratory
boundaries does not pose an unacceptable risk, this plan also includes monitoring in areas off-site that
have the potential to be impacted by the Laboratory (e.g., the Rio Grande and springs in White Rock
Canyon). Figure 1.2-1 shows the areas included in this Interim Plan.

1.3 Reporting

The data collected under this Interim Plan are submitted to NMED in periodic monitoring reports (PMRS)
in accordance with Section IV.A.6 of the Consent Order and per subsequent agreements with NMED on
frequency of reporting (LANL 2007, 096665). The data in reports submitted to NMED are posted to a
database and then to an external website (http://wgdbworld.lanl.gov/) as the data are delivered from the
analytical laboratory. Data not validated before posting are marked as “provisional” until validation is
completed.

Periodic monitoring reports presenting groundwater and base-flow data are submitted to the NMED on a
quarterly basis. Each PMR includes all available watershed monitoring data (along with the previous three
rounds of data) in a format consistent with the 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. Therefore, activities needed to satisfy these other
requirements 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 46 (TA-46) Sanitary Wastewater Systems (SWWS) Plant (plan
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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 in 1992 under DP-857 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 the 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
County, which owns and operates water-supply wells within and near the Laboratory. Additional
monitoring is performed under cooperative agreements with the San lldefonso 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 QA.

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 Code of Federal Regulations 264 Subpart F, as administered through the Laboratory’'s Hazardous
Waste Facility Permit. 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, which EPA issued and revised in 1994. Section C.1 of
Module VIII 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 VIl required the Laboratory to continue the
groundwater monitoring being conducted by the Environmental Surveillance Program 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 Ill.A.1) and to
conduct a groundwater investigation to characterize any plumes of contamination (Task 111.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 (LANL 1998, 059599). Results of this sampling were reported in
separate geochemistry reports for each well, in quarterly data reports submitted to NMED as previously
required by Module VIII, and in the “Los Alamos National Laboratory’s Hydrogeologic Studies of the
Pajarito Plateau: A Synthesis of Hydrogeologic Workplan Activities (1998—-2004)” (Collins et al. 2005,
092028).
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Groundwater sampling was also conducted as part of several 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 and Pueblo Canyons (LANL 2002, 070235).
Sampling results were included in the “Los Alamos and Pueblo Canyons Investigation Report” (LANL
2004, 087390), 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 SWMU (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
steps that cover development and design. The first three steps involve defining the objective, developing
the hypothesis, and formulating the 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 has undergone
area-specific evaluations pursuant to requirements included in an April 5, 2007, letter from NMED that
directs the evaluations (NMED 2007, 095999). Each evaluation provides for the 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 earlier evaluations.

General descriptions of the watershed are presented for each watershed in Appendix A. These
descriptions summarize the conceptual model for each watershed and provide the basis for the
monitoring strategy in each watershed.

As Figure 1.5-1 shows, 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 develop 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 to develop a detailed
conceptual model of the watershed.

e 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.
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e Long-term monitoring to evaluate the performance of corrective measures and the long-term
trends of contaminants and their movement in groundwater.

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, updates to monitoring are made for all watersheds based on
the adequacy of data to support modifications to suite and frequency. Data from 2002 to 2007 were
screened for comparison to half the lowest applicable standard (see Table 1.7-1). This period of record
was selected for this version of the plan to provide a sufficiently robust data set to evaluate FD and
time-series trends, if applicable. The analytical data screening results are included on a CD and in
Appendix B.

The results of the geochemical trending presented in Appendix F are also used in this version of the plan
to guide the selection of monitoring suites with regards to overall well performance for the specific
monitoring objectives within the overall network. For example, if a well is showing indications that some or
all data might not be adequately representative (due to the effects of drilling fluids), the well is placed on
an “indicator” monitoring suite. The indicator suite is a limited screening suite of key constituents that can
be used to trend geochemical performance of a well. This information is discussed further in section 1.9
of this Interim Plan.

The majority of monitoring wells sampled in accordance with the Interim Plan are equipped with pressure
transducers to measure water levels and to aid in understanding the hydrologic system. Pressure
transducers are typically set to record on an hourly basis. Water-level monitoring is discussed in more
detail in section 1.10 and in the 2008 groundwater level monitoring plan (LANL 2008, 100580).

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 Laboratory groundwater data can be
accessed 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. In addition, the need for sampling of analytes that had previously been eliminated from
sampling in various watersheds will be reevaluated during the development of the annual updates to the
Interim Plan.

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 analytes to monitor and the frequency of
monitoring in each of the watersheds and that are updated in this Interim Plan.

1.7.1  Data Review, Analytical Methods, and Field Methods

The results of the screening for all watersheds are used to update the monitoring for each watershed. The
results of the data-review process and statistical summaries are presented in Appendix B. The analytical
methods used for each analyte are listed in section C-4.0 of Appendix C. Appendix C also includes a
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summary of the procedures followed for measuring water levels and collecting water samples
(sections C-1.0 and C-2.0) as well as a section on the management of IDW.

The data-review process consists of compiling the water-quality data set, determining detection 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 for each water type and
constituent group (metals, general inorganics, and organics) are included in Appendix B for all
watersheds.

Table 1.7-1 presents the regulatory standards for the various water sample types by screening category.
The data results were screened against the lowest applicable regulatory standard or risk-based value in
Tables B-1 through B-7 of Appendix B. The standards apply to data depending on the type of field
preparation conducted 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”
are used interchangeably in this document.

For screening purposes, QC samples, including laboratory blanks, spikes, and replicates, were removed.
The detection status for an analytical result was established using the combined set of laboratory-
assigned validation qualifiers and reason codes assigned during data validation.

The screening tables (Tables B-1 through B-7) presented in Appendix B and on the enclosed CD were
used to identify constituents of potential concern and to optimize the monitoring strategy for each
watershed. Groundwater and base-flow data from 2002 to 2007 are screened against one-half the lowest
applicable regulatory standards (presented in Table 1.7-1), and against background values, where
available. The screening tables are organized by contaminant type in each water type (e.g., spring,
perennial base flow, regional aquifer, etc.) within each watershed.

The screening tables include summary information such as the total number of samples collected for
each analyte; the percentage of detections and nondetects; the minimum, mean, and maximum values for
detections of each analyte; and comparisons to background values (if available) and to regulatory
standards. The tables also list sampling locations where the lowest applicable regulatory standards are
exceeded in each watershed. Additional details regarding the screening tables are presented in the
introduction to Appendix B.

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, section C-4.0.
The Laboratory is responsible for acquiring analytical services that support monitoring activities. The
analytical laboratory statement of work (SOW) follows the current 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 QA guidelines
specified in the Model SOW and also includes specific requirements and guidelines for analyzing surface
water, groundwater, and sediment samples.

Field methods follow procedures equal to (or equivalent to) those listed in sections C-1.0 and C-2.0 in
Appendix C. All the procedures are available on the Laboratory’s website
(http://www.lanl.gov/environment/all/ga.shtml). Field procedures follow guidelines from USGS water
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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. Following NMED approval of this Interim Plan, a sampling schedule for each
watershed will be established to ensure fulfillment of the monitoring frequency during the implementation
year of the plan. The implementation year of this Interim Plan runs from July 2008 through June 2009.

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

1.9 Indicator Monitoring

Some 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 have now been
assessed as part of a series of area-specific (e.g., TA-54, Mortandad Canyon) monitoring well network
evaluations pursuant to requirements in NMED's letter dated April 5, 2007 (NMED 2007, 095999). These
network evaluations provide a framework for guiding specific analyte suites that are, in part, tailored to the
objectives for monitoring in a specific area. These suites consist of indicator constituents (e.g., major
anions and cations [including metals], total organic carbon, and [as needed] sulfide, ammonia, total
Kjeldahl nitrogen, and perchlorate). These constituents provide a basis for tracking trends in performance.

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 h, 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 d of the commencement of the specified
water-level measuring event as required by the Consent Order. The Laboratory’s standard operating
procedure (SOP) for using 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 this SOP.

The water level monitoring program is updated annually in the 2008 groundwater level monitoring plan
(LANL 2008, 100580), and the water-level monitoring results are published in the annual groundwater
level status report (Allen and Koch 2008, 101613). This report presents time-series hydrographs of
groundwater level data along with pertinent construction and location information for each well. In fiscal
year (FY) 2007, groundwater levels were monitored in 166 monitoring wells, including 45 regional aquifer
wells, 25 intermediate aquifer wells, 96 alluvial aquifer wells, and 11 water supply wells (Allen and Koch
2008, 101613).

2.0 LOS ALAMOS WATERSHED
2.1 Introduction

The Los Alamos Canyon/Pueblo Canyon watershed is 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
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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, TA-01, TA-02, TA-03, TA-19, TA-21, TA-31, TA-41,
TA-43, TA-53, TA-72, and TA-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, TA-41, and TA-43 are located
within Los Alamos Canyon south of the Los Alamos townsite. TA-21, TA-73, and former TA-01 are
located on the mesa north of Los Alamos Canyon. TA-62, TA-61, TA-53, and TA-72 are located south of
Los Alamos Canyon.

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 NM 502 and NM 4. TA-72 and TA-73 and former TA-01 and TA-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 TA-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 TA-45. Activities at TA-02, TA-21, TA-41, TA-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 to 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
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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 Operable Unit 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 SWMUs and AOCs. 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 Canyons under the Interim Plan.

In 1997, NMED approved a work plan for the investigation of Los Alamos and Pueblo Canyons (NMED
1997, 056362). An addendum to the Los Alamos Canyon and Pueblo Canyon investigation work plan
(LANL 2002, 070235)was submitted to and approved by NMED in 2002. In accordance with the NMED-
approved investigation work plan and addendum (NMED 2002, 073203), 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 (LANL 2001, 070188; NMED 2002,
073277).

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 addressed only surface water and alluvial groundwater; thus, the
information in the report mainly supports recommendations for those zones. Sampling over the last few
years has generated a substantial data set from relatively new perched-intermediate and regional
groundwater wells located in the watershed.

The FD tables for metals, organic compounds (including pesticides, polychlorinated biphenyls [PCBs],
volatile organic compounds [VOCs], and dioxins), and general inorganics are presented in Appendix B.
The data summarized in the FD tables indicate either no detections or very infrequent detections for most
contaminants for the period of record shown in the tables. The infrequent detections (typically one
detection in many rounds of sampling) are interpreted to relate to infrequent but normal errors that occur
in laboratory analysis. Based on these results, an annual monitoring frequency will be conducted for most
base flow locations and alluvial wells for all constituents except PCBs. PCBs and corresponding
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suspended sediment concentrations will be monitored semiannually at base-flow locations in upper

Los Alamos Canyon but will be monitored annually at base-flow locations in Pueblo Canyon. Intermediate
and regional wells will continue to be sampled on a semiannual basis for tritium and perchlorate to
facilitate ongoing evaluations of trends but will be monitored annually for metals and VOCs. The FD
tables presented in Appendix B show few detections for VOCs in these aquifers, and infrequent
detections for metals above the screening levels (one-half the lowest applicable standard).

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 2.4-1, and the locations are shown in Figure 2.4-1.

Base flow in upper Los Alamos Canyon will be sampled at six existing gaged sites: four in Los Alamos
Canyon (E026, E030, EO42, and E050) and two in DP Canyon (E038 and E039).

Base flow in Pueblo Canyon will be sampled at five 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 E056, 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 NM 502 serves as a “boundary” monitoring
station.

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 2.4-1, and the locations are shown in Figure 2.4-1. The screening tables for
Los Alamos and Pueblo Canyons are presented in Appendix B and electronically on CD.

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 LAO-6a depending on saturation)—will be monitored in upper

Los Alamos Canyon. In Pueblo Canyon, four alluvial wells will be monitored: PAO-1, PAO-2, 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 2.4-1, and the locations are shown in
Figure 2.4-1. The screening tables for Los Alamos and Pueblo Canyons are included in Appendix B and
electronically on CD.

Eight wells in upper Los Alamos Canyon—R-7, LAOI(a)-1.1, LAOI-3.2, LAOI-3.2a, LAOI-7, R-6i, R-9i, and
LADP-3—are screened in intermediate-perched groundwater and will be sampled under the Interim Plan.
In Pueblo Canyon, three wells are screened in intermediate-perched groundwater: R-5, POI-4, and R-3i.
Wells TW-1a and TW-2a have been removed from this Interim Plan because they are scheduled to be
plugged and abandoned.
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2.44  Regional Aquifer Groundwater

Sampling locations, frequency, analytes, and the rationale for regional aquifer groundwater monitoring are
presented in Table 2.4-1, and the locations are shown in Figure 2.4-1. The screening tables for
Los Alamos and Pueblo Canyons are included in Appendix B and electronically on CD.

Five wells—R-6, R-7, R-8, R-9, and TW-3—are screened in the regional aquifer in upper Los Alamos
Canyon and are included in the Interim Plan. Although TW-3 has problems producing fully representative
data for a variety of constituents, it is a useful monitoring location for tritium in the regional groundwater
near water-supply well Otowi-4, as discussed in NMED’s March 28, 2008, approval with direction letter to
the Laboratory (NMED 2008, 101112). Four wells—R-2, R-4, R-5, and R-24—are screened in the
regional aquifer in Pueblo Canyon and are included in this Interim Plan. Wells TW-1 and TW-2 have been
removed from this Interim Plan because they are scheduled to be plugged and abandoned. 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.

245  Springs

Sampling locations, frequency, analytes, and the rationale for spring monitoring are presented in
Table 2.4-1, and the locations are shown in Figure 2.4-1. The screening tables for Los Alamos and
Pueblo Canyons are included in Appendix B and electronically on CD.

DP Spring, Basalt Spring, and Los Alamos Spring will be monitored as part of the Interim Plan.

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, TA-20, TA-53, TA-60, TA-61, and TA-72. A total of 264
SWMUs and AOCs are within these TAs. Table A-2 in 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.
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3.3 Monitoring Objectives

For the last year and a half, the monitoring in Sandia Canyon has focused on acquiring a fundamental
understanding of the nature and extent of contaminants in the surface water and groundwater. This work
has been coupled with sediment and biota investigations to refine the conceptual model for fate and
transport of contaminants that were historically released into Sandia Canyon.

To date, the specifics of the monitoring have been guided 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 for the Sandia watershed does not include specific information on the
chromium isotope analyses because those are considered a test case until the initial data are reviewed to
verify the applicability of the methodology to the conditions present at this site.

Surface water and groundwater data obtained over the past 2 yr provide the basis for an updated
conceptual model for groundwater contaminants and for updates to the monitoring program in Sandia
Canyon. Reductions in frequency are based on no detections or very infrequent detections of certain
contaminants, indicating that the contaminants are either not present in the watershed or are not mobile
in groundwater or base-flow surface water.

Reductions in monitoring frequency are proposed for VOCs, semivolatile organic compounds (SVOCSs),
and perchlorate in Sandia watershed. Analyses of VOCs will be reduced from quarterly to annually at
base flow, intermediate, and regional wells because there is a history of no detections or of sporadic
detections at all sampling locations throughout Sandia watershed. However, VOCs will continue to be
analyzed quarterly in the alluvial wells recently installed under the “Interim Measures Work Plan for
Chromium Contamination in Groundwater” (LANL 2006, 091987) to collect sufficient baseline data to
evaluate trends in water quality. Analyses of SVOCs will be reduced from quarterly to annually at base-
flow and alluvial locations because there are no detections of these constituents. Pesticides will no longer
be analyzed for because they are not a Laboratory-related contaminant of concern in the watershed, and
the FD tables in Appendix B show primarily nondetects for pesticides at all locations. Likewise, high
explosives (HE) will no longer be analyzed in Sandia watershed because the FD tables in Appendix B
show primarily nondetects for HE. Quarterly monitoring will continue for metals, general inorganics, in all
aquifers, and for tritium in the intermediate and regional aquifers. These data will be used to further
characterize the nature and extent and the fate and transport of chromium and related metals (including
molybdenum and zinc) as well as of nitrate.

Because of the history of PCB contamination in Sandia watershed, PCBs will continue to be monitored on
a quarterly basis at base-flow stations and in samples collected from alluvial wells. PCBs will not longer
be analyzed for in the intermediate and regional aquifers because there are no detections, as shown in
the FD tables (Appendix B) and no viable transport mechanism for PCBs to reach the deeper aquifers.

3.4 Scope of Activities

The monitoring for surface water and all groundwater is shown in Table 3.4-1. 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” (LANL 2007, 095454), submitted to NMED on
March 6, 2007.
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34.1 Base Flow

Sampling locations, frequency, analytes, and the rationale for base-flow monitoring are presented in
Table 3.4-1, and the locations are shown in Figure 3.4-1.

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 3.4-1, and the locations are shown in Figure 3.4-1.

Alluvial monitoring well locations include SCA-1, SCA-2, SCA-3, SCA-4, and SCA-5. These wells 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 3.4-1, and the locations are shown in Figure 3.4-1.

A new perched-intermediate 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 also perched-intermediate groundwater screens. An additional boring is scheduled
for FY2008 that may result in either a perched-intermediate well or a regional well near R-12. A
placeholder well named SCI-2 is shown in Table 3.4-1.

3.4.4 Regional Aquifer Groundwater

Sampling locations, frequency, analytes, and the rationale for monitoring the regional aquifer groundwater
are presented in Table 3.4-1, and the locations are shown in Figure 3.4-1.

Regional wells R-11, R-10, R-10a, R-35a and R-35b, and R-36 are screened in the regional aquifer
beneath Sandia Canyon. All these wells are being monitored as described in Table 3.4-1.

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.
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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).

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 Cafiada del Buey.

Current and former TAs located in the Mortandad Canyon watershed include TA-03, TA-04, TA-05,
TA-18, TA-35, TA-42, TA-46, TA-48, TA-50, TA-51, TA-52, TA-54, TA-55, and TA-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. Radionuclides, which are not addressed under the Consent Order, nitrates,
perchlorate, molybdenum 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 Canyon depends 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 [LANL 2005, 091523]). 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 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 because of
the larger volume of the aquifer in that portion of the canyon.

4.3 Monitoring Objectives

The monitoring for Mortandad Canyon reflects the current understanding of the nature and extent and
conceptual model for contamination in and beneath the watershed as described in the Mortandad Canyon
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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 as a result of
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 [LANL 2006, 094161]). The steadily decreasing trend of the contaminant concentrations in the
surface water and alluvial groundwater supports continuation of monitoring in base-flow and alluvial
groundwater at a semiannual frequency for target analyte list (TAL) metals, general inorganics, and
perchlorate, and an annual frequency for VOCs, SVOCs, and radionuclides. These data should provide
sufficient information to continue verifying the decreasing trends in contaminant concentrations in surface
water and alluvial groundwater (Appendix D).

The vadose-zone data from characterization core holes and monitoring-well drilling in Mortandad Canyon,
presented in the MCIR (LANL 2006, 094161), 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 finding 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 (LANL 2006, 094161). 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 SVOC 1,4-dioxane should be monitored
guarterly 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. Because of persistent detections of the SVOC 1,4-dioxane in the Mortandad intermediate-
perched wells MCOI-4, MCOI-5, and MCOI-6, the monitoring frequency for SVOCs in these wells was
increased from annually to quarterly to better understand the migration of these contaminants through the
vadose zone.

The monitoring frequency for other contaminant types such as other SVOCs, pesticides, and
dioxins/furans are based on the absence of detection, or very low, sporadic detection rates, as shown in
the FD tables in Appendix B. Pesticides and dioxins/furans have been removed from the analyte list
because the historical data do not show significant concentrations of these contaminants.

Lastly, Pine Rock Spring has been removed from the list of locations to be sampled because the water
from this spring is believed to be effluent from a nearby sewage treatment plant rather than from
Laboratory operations. This conclusion is based on both geochemical data for the effluent and on
geologic data for the area.

4.4  Scope of Activities
441 Base Flow

Sampling locations, frequency, analytes, and the rationale for base-flow monitoring are presented in
Table 4.4-1, and the locations are shown in Figure 4.4-1. The screening tables for Mortandad Canyon are
included in Appendix B and electronically on CD.

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. These locations
are consistent with locations included in the 2007 Interim Plan.
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442 Alluvial Groundwater

Sampling locations, frequency, analytes, and the rationale for alluvial groundwater monitoring are
presented in Table 4.4-1, and the locations are shown in Figure 4.4-1. The screening tables for
Mortandad Canyon are included in Appendix B and electronically on the CD.

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 CDBO-9 in Cafiada del Buey. This list of
wells is the same as that in the 2007 Interim Plan.

4.4.3 Intermediate-Perched Groundwater

Sampling locations, frequency, analytes, and the rationale for intermediate-perched groundwater
monitoring are presented in Table 4.4-1, and the locations are shown in Figure 4.4-1. The screening
tables for Mortandad Canyon are included in Appendix B and electronically on CD.

Perched-intermediate groundwater will be sampled from wells MCOI-4, MCOI-5, and 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 collected during the sampling event. MCOBT-4.4 has been
removed from this Interim Plan because it is scheduled to be plugged and abandoned.

4.4.4  Regional Aquifer Groundwater

Sampling locations, frequency, analytes, and the rationale for regional aquifer groundwater monitoring are
presented in Table 4.4-1, and the locations are shown in Figure 4.4-1. The screening tables for
Mortandad Canyon are included in Appendix B and electronically on the CD.

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). An additional regional aquifer well, R-42, is scheduled for
installation in 2008 and is included as a placeholder in Table 4.4-1.

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 (MDAS) 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).
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5.2 Background

The area of Pajarito Canyon watershed is approximately 13 mi®. The TAs located within this watershed
include TA-03, TA-06, TA-07, TA-08, TA-09, TA-14, TA-15, TA-18, TA-22, TA-23, TA-27, TA-36, TA-40,
TA-46, TA-50, TA-54, TA-55, TA-58, TA-59, TA-64, TA-65, TA-66, TA-67, and TA-69. The contaminant
release history from 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 installing up to 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.

Quarterly monitoring frequency for the new alluvial well is included in this Interim Plan to provide an initial
baseline characterization of the system. Potential modifications to the monitoring program in the alluvial
wells will be considered only after sufficient data are available for that evaluation. Springs and base-flow
locations in the Pajarito watershed have a relatively long period of record that supports the FD analysis
conducted in this plan. The long record led to a revised monitoring program for those locations. Springs
and base-flow surface water will be monitored semiannually for constituents that have been identified in
the watershed but at very low levels and in general, on an annual frequency for constituents not detected
to date. Analytes monitored semiannually at springs and base-flow locations include metals, HE, and
perchlorate. Analytes monitored annually at springs and base-flow locations include VOCs, SVOCs, and
radionuclides. Most analytes will continue to be monitored on a quarterly basis in alluvial, intermediate,
and regional wells to support the ongoing watershed-scale investigation of the groundwater. However,
pesticides and PCBs have been removed from the analyte list because the historical data do not show
significant concentrations of these contaminants.

Several perched-intermediate and regional wells in the Pajarito watershed have screens affected to
different degrees by residual drilling fluids that produce nonrepresentative data for certain constituents.
Individual locations and screens are discussed in the “Well Screen Analysis Report, Revision 2” (LANL
2007, 096330). The Interim Plan calls for collecting groundwater from these screens and analyzing for the
indicator suite (described in section 1.9 of this plan) to assess temporal trends in the geochemical
performance of each potentially affected well-screen interval.

5.4  Scope of Activities
54.1 Base Flow

Sampling locations, frequency, analytes, and the rationale for base-flow monitoring are presented in
Table 5.4-1, and the locations are shown in Figure 5.4-1.

Base flow in perennial and intermittent portions of Pajarito Canyon, Twomile Canyon, and Threemile
Canyon will be monitored seasonally. This Interim Plan includes six base-flow sampling locations: Pajarito
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0.5 mi above NM 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). These locations were selected based on
their 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 d/yr) flow is expected.

5.4.2 Alluvial Groundwater

Sampling locations, frequency, analytes, and the rationale for alluvial groundwater monitoring are
presented in Table 5.4-1, and the locations are shown in Figure 5.4-1.

Alluvial groundwater monitoring locations in the Pajarito watershed will include new alluvial wells—
PCAO-5, PCAO-6, PCAO-7a, PCAO-7h, PCAO-7c, 3MAO-1, 3MAO-2, TMO-1, and PCAO-8—and
existing wells—18-PG-1, 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 is 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 5.4-1). To avoid duplication of locations at TA-18, a transect of new wells
(PCAO-7a, PCAO-7h, and PCAO-7c), located directly downgradient from TA-18, is scheduled to be
installed and will monitor for contamination that may have originated from the former facility.

5.4.3 Perched-Intermediate Groundwater

Sampling locations, frequency, analytes, and the rationale for intermediate-perched groundwater
monitoring are presented in Table 5.4-1, and the locations are shown in Figure 5.4-1.

Monitoring of the perched-intermediate groundwater beneath Pajarito Canyon is currently being
conducted in wells R-23i, R-19 screen 2, and the wells associated with investigations at SWMU 03-010(a)
(03-B-9, 03-B-10, 03-B-13, previously identified as 03-MW-2, 03-MW-2, 03-MW-2, respectively).
Monitoring well 03-B-9 has a damaged well casing, and NMED has requested that only water levels be
monitored at this location. Monitoring wells 03-B-10 and 03-B-13 continue to be monitored for water
quality on a quarterly basis (NMED 2007, 098282).

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 this Interim Plan.

One or possibly two new perched-intermediate groundwater monitoring wells are scheduled to be
completed in Pajarito Canyon during the next year. As each of these wells comes online, it will be added
to the monitoring program for Pajarito Canyon.

5.4.4  Regional Aquifer Groundwater

Sampling locations, frequency, analytes, and the rationale for regional aquifer groundwater monitoring are
presented in Table 5.4-1, and the locations are shown in Figure 5.4-1.

Seven wells completed in 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.
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Additional wells are scheduled for completion around TA-54, MDAs H, L, and G. These wells include
R-37, R-39, and R-40. As these wells come online, they will be added to the monitoring program for
Pajarito Canyon.

545  Springs

Sampling locations, frequency, analytes, and the rationale for springs monitoring are presented in
Table 5.4-1, and the locations are shown in Figure 5.4-1. 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
this Interim 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, Cafion de Valle, Potrillo, and Fence. 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, TA-11, TA-14, TA-15, TA-16, TA-28, TA-36, TA-37, TA-39,
TA-49, TA-67, TA-68, TA-70, and TA-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. Stormwater 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 RDX (hexahydro-1,3,5-trinitro-1,3,5-
triazine); HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine); TNT (2,4,6 trinitrotoluene); and barium
(LANL 2003, 085531). The barium contamination results from an explosive compound, Baratol, which is a
mixture of Ba(NOs3), 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.
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Because the Water Canyon/Cafion de Valle watershed is so extensive, and potential sources of
contaminants vary 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 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 “Evaluation of the Suitability of Wells
Near Technical Area 16 for Monitoring Contaminant Releases from Consolidated Unit 16-021-99” (LANL
2007, 095787).

Initial characterization sampling for a wide range of potential contaminants from TA-16 (e.g., fission
product radionuclides, SVOCSs, pesticides, PCBs, dioxins/furans) has been completed. These
constituents have not been detected beyond sporadic, low-level detections attributable to infrequent, but
normal, analytical issues, as shown in the FD 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. Surface water and groundwater will continue to be monitored
semiannually for the majority of constituents. Historical base-flow and groundwater data show no
evidence of pesticides, PCBs, or dioxin/furans in the watershed; therefore, these constituents will no
longer be analyzed in the watershed.

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 measures 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 Cafion de Valle/Water
Canyon watershed and were sampled quarterly from their installation until initiation of the Interim Facility-
wide Groundwater 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) report cited above. Because of the extensive data collected during the past decade,
continued semiannual monitoring for the major constituents released from TA-16 is recommended for
surface water and all groundwater in the watershed. Initially, the 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 6.4-1, and the locations are shown in Figure 6.4-1. The screening tables for the Water
Canyon/Cafion de Valle watershed are included in Appendix B.
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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 d/yr) flow. A new location 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 6.4-1, and the locations are shown in Figure 6.4-1. The screening tables for the Water
Canyon/Cafion de Valle watershed are included 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 two alluvial wells
in Martin Canyon (16-6293 and 16-6295) and three alluvial wells in Fishladder Canyon (16-25278,
16-25279, and 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 6.4-1, and the locations are shown in Figure 6.4-1.

The screening, described in section 1.7, identified several metal constituents (arsenic, beryllium,
chromium, iron, manganese, and nickel) above the threshold. No general inorganic or organic
constituents were detected above the threshold. The screening tables for the Water Canyon/Cafion de
Valle watershed are included in Appendix B and electronically on CD.

Five wells in the upper Water Canyon watershed, CdV-16-1(i), CdV-16-2(i), R-25, CdV-37-2, and
CdV-R-15-3, 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
transducer data indicate groundwater is present, samples will be collected. Intermediate-perched wells
CdV-16-1(i) and CdV-16-2(i) are new wells that have recently undergone characterization sampling.

Contaminants have been observed in intermediate-perched groundwater at R-25 screens 1 and 2.
Screen 1 will be monitored for the full suite of constituents, and screen 2 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 6.4-1, and the locations are shown in Figure 6.4-1. The screening tables for the Water
Canyon/Cafion de Valle watershed are included in Appendix B and electronically on CD.

Wells that access regional groundwater include R-25, R-26, R-27, CdV-R-15-3, and CdV-R-37-2. 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.
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6.4.5  Springs

Sampling locations, frequency, analytes, and the rationale for springs monitoring are presented in
Table 6.4-1, and the locations are shown in Figure 6.4-1. The screening tables for the Water
Canyon/Cafion de Valle watershed are included in Appendix B and electronically on CD.

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 SWMUs and
AOCs 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 it has small, irregular discharge volumes.
Water Canyon Gallery and Cafion de Valle headwaters were selected as background spring locations.

The principal springs in the watershed—Burning Ground, SWSC, and Martin—have been sampled on a
regular 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.
SWMUs and AOCs 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. SWMUs and AOCs in this TA
include five firing sites, a number of landfills, and septic systems. More detailed information about the
operational history and the SWMUs and AOCs can be found in the “RFI Work Plan 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.
The testing produced large inventories of radioactive and hazardous materials: 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 SWMUs and AOCs at
TA-49 can be found in 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 shatfts.

Chaquehui Canyon

Chaquehui Canyon is situated south of the mesa occupied by TA-33. Chaquehui Canyon heads on the
Pajarito Plateau and contains an ephemeral stream in its upper portion. Doe Spring, a regional aquifer
spring, maintains a short perennial reach approximately 0.5 mi above the Rio Grande. Farther down the
drainage, Springs 9 and 9A maintain perennial flow that extends 0.25 mi to the Rio Grande. These
springs are discussed in section 8, White Rock Canyon. No base-flow or groundwater sampling locations
are sited in Chaquehui Canyon.
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Frijoles Canyon

Frijoles Canyon lies on USFS and National Park Service lands south of the Laboratory. The canyon lies
next to the Laboratory boundary near the Rio Grande but is separated from TA-33 by Chaquehui Canyon.

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, TA-39, TA-49, and TA-70 and contains
33 SWMUs and AOCs. Contaminants 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. A total
of 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.

7.3 Monitoring Objectives

The primary monitoring objective of 2007 monitoring in Ancho/Chaquehui/Frijoles Canyon is to provide
information before detailed characterization will be conducted in 2009-2010. Characterization results are
to be reported in the Ancho, Chaquehui, and Indio Canyons investigation report due in 2011 under the
Consent Order. The purpose and scope of the monitoring plan will be reassessed in 2009 based on the
need for support of the detailed characterization work scheduled in 2009 and 2010. Pending further
refinement of the conceptual model for the Ancho, Chaquehui, and Frijoles Canyons watersheds, the
monitoring frequency in these watersheds has been reduced from to semiannual to annual because
groundwater data collected to date show little or no evidence of contaminant releases. However,
monitoring of R-31, a well impacted by drilling fluids, will continue on a semiannual basis (through the
collection of indicator suites) to allow a regular evaluation of the well's geochemistry over time.

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.
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7.4.1 Base Flow

Frequency, analytes, and the rationale for base-flow monitoring at Ancho at the Rio Grande are
presented in Table 7.4-1, and the location is shown in Figure 7.4-1.

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 2007 Interim Plan and will be retained in
the 2008 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 will be 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 7.4-1, and the locations are shown in Figure 7.4-1.

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 summarized in the White Rock Canyon monitoring table.

Chaquehui Canyon

No base-flow or groundwater sampling locations are sited in Chaquehui Canyon. Chaquehui Canyon
Springs are described in section 8, White Rock Canyon.

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 this 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 7.4-1, and the locations are shown in Figure 7.4-1.
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Flow in Frijoles Canyon is perennial. Base flow will be monitored annually at the gaging station Rio de los
Frijoles at Bandelier (E350) and 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. The springs represent discharge points for the regional aquifer and
perched intermediate aquifers.

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 Operable Unit 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 are 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 lidefonso Pueblo property borders Los Alamos County on the north; this land is undeveloped.

San lldefonso 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 objective for the White Rock Canyon springs is to continue surveillance for potential
Laboratory impacts to the groundwater, as expressed at the spring discharge points in White Rock
Canyon.

Most locations in White Rock Canyon sample either the regional aquifer or perched intermediate aquifers
where flow rates are low, and little variation in geochemistry occurs beyond cyclical annual changes. In
addition, a 25-yr record of water-quality data for the springs shows little or no change. The long period of
record, the nondetections or few unequivocal detections of Laboratory-derived contaminants in the
springs, and the expected slow rate of change for arrival concentrations for potential contaminants
warrants the reductions in monitoring frequency to annually for most of the White Rock Canyon springs
discussed in this plan.

However, there are several exceptions to this recommended reduction in monitoring frequency. The
monitoring frequency of Sandia Spring will be increased to semiannual from annual because of its
strategic proximity to the Buckman well field. In addition, the monitoring frequency of Springs 4, 4B, and
4C will continue on a semiannual basis because of ongoing concerns regarding the detections of low
levels of contaminants in these springs.
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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. The sampling of PCBs, pesticides, VOCs, SVOCs, and dioxins/furans has been eliminated for
many of the White Rock Canyon springs because of the predominance of nondetects for these
constituents. However, VOCs and SVOCs will continue to be monitored at springs downgradient of

Area G, (Springs 2B, 3, 3AA, 4, 4A, 4AA, 4B, 4C, 5, and 5A). The need for sampling of analytes that have
been eliminated from specific locations will be reevaluated on an annual basis during development of the
annual update to the Interim Plan.

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 8.4-1, and the locations are shown in Figure 8.4-1.
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Figure 1.2-1  Canyons of Los Alamos National Laboratory and the Pajarito Plateau
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Figure 1.5-1  Watershed grouping and monitoring strategy
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Figure 2.4-1 Los Alamos watershed
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Figure 3.4-1  Sandia watershed
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Figure 4.4-1 Mortandad watershed
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Figure 5.4-1  Pajarito watershed
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Figure 6.4-1  Water watershed
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Figure 7.4-1  Frijoles, Ancho, and Chaquehui watersheds
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White Rock Canyon

Figure 8.4-1
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Table 1.7-1

Applicable Standards Used in Watershed Screening

Potentially Applicable to

Surface Water Groundwater
Type Group Abbrev Source Standard Filtered | Unfiltered | Filtered | Unfiltered
Standard WwQCC LWF NMAC 20.6.4 | Livestock Watering (Filtered) X
Standard WQCC LwWu NMAC 20.6.4 | Livestock Watering (Unfiltered) X
Standard wQCC WHU NMAC 20.6.4 | Wildlife Habitat (Unfiltered) X
Standard WQCC Ir NMAC 20.6.4 | Irrigation Standard (Filtered) X
Standard WQCC AqACcF NMAC 20.6.4 | Aquatic Life Acute (Filtered) X
100-mg/L Hardness®
Standard WQCC AgAcU | NMAC 20.6.4 | Aquatic Life Acute (Unfiltered) X
100-mg/L Hardness?
Standard WQCC HHF NMAC 20.6.4 | Human Health Standards Ephemeral (Filtered) X
Standard WQCC HHU NMAC 20.6.4 | Human Health Ephemeral Standards (Unfiltered) X
Standard WQCC AqChrF | NMAC 20.6.4 | Aquatic Life Chronic” (Filtered) X
100-mg/L Hardness®
Standard WQCC AqChrU | NMAC 20.6.4 | Aquatic Life® (Unfiltered) X
100-mg/L Hardness?
Standard WwQCC HHPF NMAC 20.6.4 | Human Health Standard” Perennial (Filtered) X
Standard WQCC HHPU NMAC 20.6.4 | Human Health Standard® Perennial (Unfiltered) X
Risk—ecological DOE BCG DOE Biota Concentration Guides (BCG) X X
Standard WQCC GWHH NMAC 20.6.2 | Groundwater Human Health Standards, Other X X
Standards for Domestic Water Supply and
Standards for Irrigation Use
Standard EPA MCL CFR 264.94 | EPA maximum contaminant level (MCL) X X
Standard EPA SMCL Www EPA secondary maximum contaminant level X X
(SMCL) radionuclides only
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§ Table 1.7-1 (continued)
N
§ Potentially Applicable to
Surface Water Groundwater
Type Group Abbrev Source Standard Filtered | Unfiltered | Filtered | Unfiltered
Risk—human DOE DCG Order 5400.5 | DOE 4 mrem Drinking Water Derived X X X X
Concentration Guidelines (DCG)
Risk—human EPA Region 6 | Reg6 Www EPA Region 6 Tap Water X X X X
Notes: RCRA MCLs not in Consent Order but are applicable.
o The EPA Region 6 tap water values for cancer endpoint have been adjusted from 107 to 107 risk level.
e Stormwater samples are not included.
e Water screen steps:
1. Assemble list of analytes by field preparation (F, NF) and water type (e.g., surface water and alluvial groundwater).
2. 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).
a Hardness-dependent criteria calculated using 100 mg/L CaCOs.
b 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).
N
N

¢6T70-800¢d3
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2008 Interim Facility-Wide Groundwater Monitoring Plan

Table 2.4-1
Los Alamos Watershed Interim Monitoring Plan
Analytical Suites
Metals™® Organics” Radionuclides®* General Inorganics™® Field Data”
[%2) (%] ) %]
8] L <) c
o | 4| 8 : 5|3 |25 £ 5.8 .8
Surface-Water Water g (,:) iy S "\(',‘, = % = E g8 S % %24 esE o
Body or Source | Level or = & o 2 @ o = a 2 | z32| ¢ 8 |5=2| 2 |8£8| <23
Location Rationale for Selection of Location Aquifer Flow® = e o K L u -S < = SE & 2 K \(_i % 738 X
Upper Los Alamos Canyon (includes DP Canyon)
Los Alamos below | Typically persistent flow. Monitors background water quality. Base flow C A A A S A A A S S
the Ice Rink (E026)
Los Alamos above | Seasonally intermittent flow. Persistent flow typically only Base flow C A A A S A A A S S
DP Canyon (E030) | during spring runoff. Monitors water quality from potential runoff
from SWMUs and AOCs in TA-01, TA-02, and TA-41.
DP above TA-21 Monitors baseline water quality in DP Canyon associated with | Base flow C A A A+dro S A A A S S
(E038) townsite runoff. Monitors water quality upgradient of potential
effects from SWMU 21-011(k) in reach DP-2.
DP below Meadow | Monitors water quality associated with contaminants in reach Base flow C A A A S A A A S S
at TA-21 (E039) DP-2 associated with SWMU 21-011(k).
Los Alamos above | Ephemeral. Persistent flow uncommon, typically only during Base flow C A A A S A A A S S
SR-4 (E042) significant spring runoff. Monitors potential effects from DP and
upper Los Alamos Canyons and water quality above the low-
head weir. Data from this location is used to evaluate weir
performance.
Los Alamos below | Ephemeral. Monitors water quality at Laboratory boundary and | Base flow C A A A S A A A S S
LA Weir (E050) influence of low-head weir on surface-water quality.
DP Spring Monitors water quality from secondary contaminant sources in | Alluvial Spring A A A A A A A A A A
DP Canyon sediments.
LAO-B Monitors background alluvial groundwater quality. Alluvial C A A A A A A A A A
LAO-0.3 Monitors baseline water quality downcanyon of townsite runoff | Alluvial C A A A A A A A A A A
and provides baseline for assessing potential effects of runoff
from SWMUs and AOCs in TA-01, TA-02, and TA-41.
LAO-0.6 Monitors for potential effects from SWMUs and AOCs in TA-41 | Alluvial C A A A A A A A A A
and TA-02.
LAO-1 Monitors potential impact of SWMUs and AOCs in TA-01, Alluvial C A A A A A A A A A
TA-02, and TA-04 and sediment contamination in upcanyon
reaches.
LAO-1.6g Monitors molybdenum contamination historically associated Alluvial C A A A A A A A A A
with TA-53 outfall.
LAO-1.8 Monitors molybdenum contamination historically associated Alluvial C A A A A A A A A A
with TA-53 outfall.
LAUZ-1 Monitors groundwater contamination associated with Alluvial C A A A A A A A A A
contaminated sediments in Reach DP-2.
LAO-2 Most downcanyon alluvial groundwater monitoring point in Alluvial C A A A A A A A A A
DP Canyon. Monitors cumulative effects of contaminants in
DP Canyon. Shows some mixing of alluvial groundwater from
upper portions of Los Alamos Canyon.
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Table 2.4-1 (continued)

2008 Interim Facility-Wide Groundwater Monitoring Plan

Location

Rationale for Selection of Location

Surface-Water
Body or Source
Aquifer

Water
Level or
Flow?

Analytical Suites

Metals”®

Organics”

Radionuclides®®

General Inorganicsb’e

Field Data”

Pesticides

HEXP'

Dioxins/Furans

Low Level

Tritium
Tritium

Indicator Suite®

Perchlorate
(LCMSMS)

Suspended
Sediment

Concentration

DO,ORP,
pH,SC,T,Trb

LAO-3a

Located just downcanyon of the confluence of Los Alamos and
DP Canyons. Monitors net effect of mixing of alluvial
groundwater from Los Alamos and DP Canyons.

Alluvial

C

> | TAL Metals

> | VOC +TICs

> | SVOC +TICs

> |PCB

> |RAD

>

> | Gen Inorganics

> | Stable Isotopes

>

>

LAO-4.5c

Monitors for indications of downcanyon migration of
contamination below Los Alamos/DP Canyon confluence.

Alluvial

>
>

>

LAO-5, LAO-6,
LAO-6a

Monitors potential contaminant migration from upper canyon
and serves as facility boundary monitoring location. One or
more of these wells may be dry so the wells are grouped as
one location. The well with sufficient saturation will be sampled.

Alluvial

LAOI(a)-1.1

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors for potential
contaminants from upper Los Alamos Canyon, DP Canyon, and
TA-21.

Intermediate

R-7 screen 1

Monitors for potential contaminants from upper Los Alamos
Canyon, DP Canyon, and TA-21. Generally no water is present
in the screen. Monitoring for water levels will continue, and the
well will be sampled if water is present.

Intermediate

R-7 screen 2

Monitors for potential contaminants from upper Los Alamos
Canyon, DP Canyon, and TA-21. Generally no water is present
in the screen. Monitoring for water levels will continue and the
well will be sampled if water is present.

Intermediate

LAOI-3.2

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors for potential
contaminants from upper Los Alamos Canyon, DP Canyon, and
TA-21.

Intermediate

LAOI-3.2a

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors for potential
contaminants from upper Los Alamos Canyon, DP Canyon, and
TA-21.

Intermediate

R-9i screen 1

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors downgradient location
for potential contaminants from upper Los Alamos Canyon, DP
Canyon, and TA-21 or possibly Pueblo Canyon.

Intermediate

R-9i screen 2

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors downgradient location
for potential contaminants from upper Los Alamos Canyon, DP
Canyon, and TA-21 or possibly Pueblo Canyon.

Intermediate

R-6i

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors for potential
contaminants from upper Los Alamos Canyon, DP Canyon, and
TA-21.

Intermediate
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2008 Interim Facility-Wide Groundwater Monitoring Plan

Table 2.4-1 (continued)

Location

Rationale for Selection of Location

Surface-Water
Body or Source
Aquifer

Water
Level or
Flow?

Analytical Suites

Metals”®

Organics”

Radionuclides®®

General Inorganicsb’e

Field Data”

SVOC +TICs

Pesticides
PCB
HEXP'

Dioxins/Furans

Low Level
Tritium

Indicator Suite®

Perchlorate
(LCMSMS)

Suspended
Sediment

Concentration

DO,ORP,
pH,SC,T,Trb

LAOI-7

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors downgradient location
for potential contaminants from upper Los Alamos Canyon, DP
Canyon, and TA-21.

Intermediate

C

> | TAL Metals

> | VOC +TICs

> |RAD
0 | Tritium

v | Gen Inorganics

> | Stable Isotopes

(7))

n

LADP-3

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors downgradient location
for potential contaminants from upper Los Alamos Canyon, DP
Canyon, and TA-21.

Intermediate

This well is being used as a monitoring location specific for
evaluation of potential impacts to water-supply well Otowi-1.
Because the well does not produce fully representative data as
a result of corrosion, it will be used to monitor for tritium only.

Regional

R-7 screen 3

The LA/Pueblo network evaluation determined this well
conditionally meets network monitoring objectives. Monitors for
potential tritium released from upper Los Alamos Canyon, DP
Canyon, and TA-21. Sample for watershed-specific indicator
suite.

Regional

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors for potential
contaminants from upper Los Alamos Canyon, DP Canyon, and
TA-21.

Regional

R-8 screen 1

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors downgradient location
for potential contaminants from upper Los Alamos Canyon,
DP Canyon, and TA-21.

Regional

R-8 screen 2

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors downgradient location
for potential contaminants from upper Los Alamos Canyon,
DP Canyon, and TA-21.

Regional

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors downgradient location
for potential contaminants from upper Los Alamos Canyon,
DP Canyon, and TA-21 or possibly Pueblo Canyon.

Regional

Pueblo Canyon (includes Acid Canyon)

Guaje above

(E089)

Rendija Canyon

Lower extent of perennial flow in Guaje Canyon. Background
base-flow location.

Base flow

(E055)

Pueblo above Acid

Monitors water quality predominantly for assessing impacts of
townsite runoff.

Base flow

(E056)

Acid Above Pueblo

Monitors water quality in persistent surface water in lower Acid
Canyon to assess cumulative affects of residual source term in
the Acid Canyon basin.

Base flow
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Table 2.4-1 (continued)

2008 Interim Facility-Wide Groundwater Monitoring Plan

Location

Rationale for Selection of Location

Surface-Water
Body or Source

Aquifer

Water
Level or
Flow?

Analytical Suites

Metals”®

Organics”

Radionuclides®®

General Inorganicsb’e

Field Data”

Pesticides

HEXP'

Low Level

Tritium
Tritium

Indicator Suite®
Stable Isotopes

Perchlorate
(LCMSMS)

Suspended

Concentration

DO,ORP,
pH,SC,T,Trb

Pueblo 3

Baseline for water quality below new Wastewater Treatment
Plant in Pueblo Canyon. Monitors downcanyon trend of
contaminants measured at Reach AC-3 SW.

Base flow

S

> | TAL Metals

> | VOC +TICs

> | SVOC +TICs

> |PCB

> | Dioxins/Furans

> |RAD

> | Gen Inorganics

>

> | Sediment

>

Pueblo above

SR-502 (E060)

Boundary location

Base flow

>

>

>

>

PAO-1

Monitors groundwater quality in Pueblo Canyon immediately
above confluence with Acid Canyon.

Alluvial

PAO-2

Monitors groundwater immediately below Acid Canyon
confluence.

Alluvial

Pueblo Canyon (includes Acid Canyon)

PAO-4

Monitoring below new Bayo WWTP to evaluate potential
influence of effluent.

Alluvial

APCO-1

Monitoring below new Bayo WWTP to evaluate potential
influence of effluent. Most downcanyon monitoring point in
Pueblo Canyon.

Alluvial

POI-4

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors for potential
contaminants from upper Pueblo and Acid Canyons.

Intermediate

R-3i

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors perched-intermediate

water along the potential infiltration pathway originating in lower

Pueblo Canyon.

Intermediate

R-5 screen 1

Monitors for potential contaminants from upper Pueblo and
Acid Canyons. Generally no water is present in the screen.
Monitoring for water levels will continue and the well will be
sampled if water is present.

Intermediate

R-5 screen 2

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors for potential
contaminants from upper Pueblo and Acid Canyons.

Intermediate

TW-4

The Los Alamos/Pueblo network evaluation determined this
well does not meet network monitoring objectives because
evidence of well-casing corrosion was found. Well is
maintained for water-level monitoring only.

Regional

R-2

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors for potential
contaminants from upper Pueblo and Acid Canyons.

Regional

R-4

The LA/Pueblo network evaluation determined this well meets
network monitoring objectives. Monitors for potential
contaminants from upper Pueblo and Acid Canyons.

Regional
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2008 Interim Facility-Wide Groundwater Monitoring Plan

Table 2.4-1 (continued)

Analytical Suites
Metals™® Organics” Radionuclides®* General Inorganics™® Field Data”
2] (%] ) [}
c o Q 5] c
%) ® & 5 s a = S | g 2 =
< = @ ro] > s IR °© D o O =
Surface-Water | Water £ 2 e 3 s e 2 e 5 5 |S5=| 2 |g5¢ o =
Body or Source | Level or = & S = 0 S = o S |33 ¢ 8 |52| 2 |2£8| <q
Location Rationale for Selection of Location Aquifer Flow® < o P & Q L = < = | 32| 8 2 |23 & |288| 9%
R-5 screen 3 The LA/Pueblo network evaluation determined this well meets | Regional C A A A S S S A S
network monitoring objectives. Monitors for potential
contaminants from upper Pueblo and Acid Canyons.
R-5 screen 4 The LA/Pueblo network evaluation determined this well Regional C S S S S S
conditionally meets network monitoring objectives. Monitors for
potential contaminants from upper Pueblo and Acid Canyons.
Sample for watershed-specific indicator suite.
R-24 The LA/Pueblo network evaluation determined this well meets | Regional C A A A S S S A S
network monitoring objectives. Monitors for potential
contaminants from upper Pueblo and Acid Canyons and Guaje
Canyon.
Lower Los Alamos Canyon
Lower Los Alamos | Measures quality of persistent surface water near confluence of | Base flow S S A A A A S S S S
Canyon (E110). Los Alamos Canyon and Rio Grande. The location is also used
for stormwater monitoring under other regulatory programs.
Basalt Spring Basalt spring water quality indicates a direct relation to alluvial | Intermediate S S A S S S A S S
perched-intermediate groundwater in lower Pueblo Canyon. Spring
Emergence of this spring allows monitoring of groundwater just
downgradient of Laboratory boundary.
Los Alamos Spring | Los Alamos Spring water quality indicates a relation to Intermediate A A A A A A A A A
perched-intermediate groundwater possibly originating beneath | Spring
Los Alamos Canyon.
LLAO-1b Monitoring upper portion of San lldefonso Pueblo reach. Water | Alluvial C A A A A A S S A S
quality is consistent with recharge of water that emerges at
Basalt Spring.
LLAO-4 Monitors lower San lldefonso Pueblo reach near confluence Alluvial C A A A A A A S S A S
with Rio Grande. Water quality appears to reflect mixing with
regional groundwater near the Rio Grande.

Note: Empty cells denote analytes will not be sampled at this location.

a Sampling frequency: C = continuous; Q = quarterly (4 times/yr at set time periods); S = semiannual (2 times/yr at set time periods); A = annual (1 time/yr).

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
constituents are nonfiltered for all water media. Stable isotope samples for nitrogen isotopes are filtered; stable isotope samples for deuterium and oxygen isotopes are not filtered. 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.

¢ Metals analysis includes the 23 TAL metals, plus boron, molybdenum, silica, strontium, tin, and uranium.

d Rad (radiological) suite includes gross alpha, gross beta, alpha spec, gamma spec, and strontium-90.

€ General inorganic analysis includes major anions (bromide, chloride, fluoride, sulfate), major cations (calcium, magnesium, sodium, potassium), nitrate plus nitrite (as N), TKN, ammonia, phosphate, total organic carbon (TOC), total dissolved solids (TDS), alkalinity, SC, and pH.

f The analytical suite of HEXP includes the Consent Order list of the normal SW-846:8330 analytes plus pentaerythritol tetranitrate (PETN), triaminotrinitrobenzene (TATB), 3,5-dinitroaniline, tris(o-cresyl)phosphate (TOCP), 2,4-diamino-6-nitrotoluene, and 2,6-diamino-4-nitrotoluene. These are analyzed by
SW-846:8321A. The "RDX-DP" superscript designates analysis for the hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) degradation products hexahydro-1-nitroso-3,5-dinitro-1,3,5-triazine (MNX); hexahydro-1,3-nitro-1,3,5-triazine (DNX); and hexahydro-1,3,5-trinitroso-1,3,5-triazine (TNX), which are

analyzed by SW-846:8330.

9 Indicator suite includes major anions and cations (including metals), nitrate plus nitrite (as N), alkalinity, pH, TOC, and, as needed, sulfide, ammonia, TKN, and perchlorate.
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Table 3.4-1
Sandia Watershed Interim Monitoring Plan

2008 Interim Facility-Wide Groundwater Monitoring Plan

Locations

Rationale for Selection of Locations

Surface-Water
Body or Source
Aquifer

Water
Level or
Flow®

Analytical Suites

Metals®®

Organics”

Radionuclides™®

General Inorganics™®

Field Data”

Pesticides

HEXP'

Dioxins/Furans

Low Level

Tritium
Tritium

Indicator Suite®
Stable Isotopes

Perchlorate
(LCMSMS)

Suspended

Concentration

DO,ORP,
pH,SC,T,Trb

South Fork of
Sandia Canyon at
E122

Monitors water quality of base flow that is predominantly from
effluent from NPDES outfall 01A-001. Serves as baseline for
comparison to downcanyon changes in water quality, especially
in the wetland.

Base flow

Q

O | TAL Metals

> | VOC +TICs

> | SVOC +TICs

O |PCB

> |RAD

© | Gen Inorganics

>

O | Sediment

O

Sandia below
Wetlands (E123)

Monitors water quality of flow from wetland.

Base flow

Middle Sandia
Canyon at terminus
of persistent
baseflow

Most downcanyon characterization of water quality before
surface water infiltrates into alluvium.

Base flow

SCA-1

One of a group of new alluvial wells installed under chromium
interim measures work plan. SCA-1 characterizes lower
wetland area.

Alluvial

SCA-2

SCA-2 is located at the upper portion of the lower canyon
where the valley floor first opens up and the first significant
alluvial storage is present along the canyon.

Alluvial

SCA-3

SCA-3is located in the canyon within a thick (~20-30 ft) alluvial
deposit in the lower canyon. Monitors water quality associated
with ongoing effluent releases and secondary source term in
canyon sediments. Water-level data from the Sandia Canyon
alluvial wells is key to the understanding of water balance from
the outfall in the upper canyon.

Alluvial

SCA-4

SCA-4 is located approximately mid-way between SCA-3 and
the eastern-most drainage from the TA-53 complex. Monitors
water quality associated with ongoing effluent releases and
secondary source term in canyon sediments. Water-level data
from the Sandia Canyon alluvial wells is key to the
understanding of water balance from the outfall in the upper
canyon.

Alluvial

SCA-5

SCA-5 is located just downcanyon of the eastern-most
drainage from the TA-53 complex. Monitors water quality
associated with ongoing effluent releases and secondary
source term in canyon sediments. Water-level data from the
Sandia Canyon alluvial wells is key to the understanding of
water balance from the outfall in the upper canyon.

Alluvial

SCO-1

Typically dry well since installed. Demonstrates distal extent of
alluvial groundwater saturation in lower Sandia Canyon.
Sampled if groundwater is present during sampling events.

Alluvial
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2008 Interim Facility-Wide Groundwater Monitoring Plan

Table 3.4-1 (continued)

Locations

Rationale for Selection of Locations

Surface-Water
Body or Source
Aquifer

Water
Level or
Flow?

Analytical Suites

Metals”®

Organics”

Radionuclides®®

General Inorganicsb’e

Field Data”

Pesticides

HEXP'

Dioxins/Furans

Low Level

Tritium
Tritium

Indicator Suite®

Perchlorate
(LCMSMS)

Suspended
Sediment

Concentration

DO,ORP,
pH,SC,T,Trb

SCO-2

Typically dry well; dry since installed. Demonstrates distal
extent of alluvial groundwater saturation in lower Sandia
Canyon. Sampled if groundwater is present during sampling
events

Alluvial

Q

O | TAL Metals

O | VOC +TICs

> | SVOC +TICs

O | PCB

> |RAD

>

© | Gen Inorganics

> | Stable Isotopes

>

O

R-12 screen 1

The fate and transport report for chromium contamination in
groundwater determined this well conditionally meets network
monitoring objectives. Monitors for potential contaminants from
Sandia Canyon or possibly Los Alamos or Pueblo Canyons.
Sample for watershed-specific indicator suite.

Intermediate

R-12 screen 2

The fate and transport report for chromium contamination in
groundwater determined this well meets network monitoring
objectives. Monitors for potential contaminants from Sandia
Canyon or possibly Los Alamos or Pueblo Canyons.

Intermediate

SCI-1

Monitors along the key infiltration pathway in Sandia Canyon.

Intermediate

O

O

O
>

O

SCI-2

New well planned for installation in 2008. Conditions in the
vadose zone (saturation, contamination, etc.) will dictate
whether the well will be completed as a perched-intermediate
or regional well. This location is important for monitoring along
the key infiltration pathway in Sandia Canyon.

Intermediate/
Regional

o)

O

O
>

O

R-10 screen 1

The fate and transport report for chromium contamination in
groundwater determined this well meets network monitoring
objectives. Monitors for potential contaminants from Sandia
Canyon or possibly Los Alamos or Pueblo Canyons.

Regional

R-10 screen 2

The fate and transport report for chromium contamination in
groundwater determined this well meets network monitoring
objectives. Monitors for potential contaminants from Sandia
Canyon or possibly Los Alamos or Pueblo Canyons.

Regional

R-10a

The fate and transport report for chromium contamination in
groundwater determined this well meets network monitoring
objectives. Monitors for potential contaminants from Sandia
Canyon or possibly Los Alamos or Pueblo Canyons.

Regional

R-11

The fate and transport report for chromium contamination in
groundwater determined this well meets network monitoring
objectives. Monitors for potential contaminants from Sandia
Canyon or possibly Los Alamos Canyon.

Regional

R-35a

Key nature and extent and sentinel monitoring location of the
chromium contamination in the regional groundwater
upgradient of this location. This is the lower screen of the R-35
pair and is located within the upper louvered section of water-
supply well PM-3.

Regional
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Table 3.4-1 (continued)

2008 Interim Facility-Wide Groundwater Monitoring Plan

Analytical Suites
bc - b . - bd . be . b
Metals Organics Radionuclides General Inorganics Field Data
(2] %] mm [}
) 172} 8 E % %’ [} 08—‘_ - -5 o
K% O 0 3 o S n Ea | © o, S =
Surface-Water | Water & 2 iy S 5 c 2 c 5 5 5= 2 |25 & o
— c = -= [
Body or Source | Level or = S S 2 o o £ A 5 >3 = S |5 = 2 2ES S 3
. . . . . o = = = [3] =
Locations Rationale for Selection of Locations Aquifer Flow® = Q o K Q o S < = 8= & 2 e & 7238 QT
R-35b Key nature and extent and sentinel monitoring location for the Regional C Q A A Q Q Q A Q
chromium contamination in the regional groundwater
upgradient of this location. This is the upper screen of the R-35
pair and is located near the water table above the louvered
section of water-supply well PM-3.
R-36 New regional well completed in 2008 as part of the chromium Regional C Q A A Q Q Q A Q
investigation. Key well for nature and extent and serves as a
sentinel well for water-supply well PM-1.

Note: Empty cells denote analytes will not be sampled at this location.

a Sampling frequency: C = continuous; Q = quarterly (4 times/yr at set time periods); S = semiannual (2 times/yr at set time periods); A = annual (1 time/yr).

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
constituents are nonfiltered for all water media. Stable isotope samples for nitrogen isotopes are filtered; stable isotope samples for deuterium and oxygen isotopes are not filtered. 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.

© Metals analysis includes the 23 TAL metals, plus boron, molybdenum, silica, strontium, tin, and uranium.

d Rad (radiological) suite includes gross alpha, gross beta, alpha spec, gamma spec, and strontium-90.
© General inorganic analysis includes major anions (bromide, chloride, fluoride, sulfate), major cations (calcium, magnesium, sodium, potassium), nitrate plus nitrite (as N), TKN, ammonia, phosphate, TOC, TDS, alkalinity, SC, and pH.
f The analytical suite of HEXP includes the Consent Order list of the normal SW-846:8330 analytes plus PETN, TATB, 3,5-dinitroaniline, TOCP, 2,4-diamino-6-nitrotoluene, and 2,6-diamino-4-nitrotoluene. These are analyzed by SW-846:8321A. The "RDX-DP" superscript designates analysis for the RDX

degradation products MNX, DNX, and TNX, which are analyzed by SW-846:8330.
9 Indicator suite includes major anions and cations (including metals), nitrate plus nitrite (as N), alkalinity, pH, TOC, and, as needed, sulfide, ammonia, TKN, and perchlorate.
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Table 4.4-1
Mortandad Canyon Watershed Interim Monitoring Plan

Analytical Suites

Metals™® Organics” Radionuclides”® General Inorganics™® Field Data”
%] (%] =) [%2]
o J< @ c
o | 4| 8 : 5| 2 |ge| £ |B.E| _E
< = 2 ko o D IED) Is] D o © =
Surface-Water Water g 8 iy S "\(',‘, = % = ’g g8 S % 1) esE o
Body or Source | Level or = & 9 2 o o = a S | 33| ¢ 8 5=| =3 2£8 S}
Locations Rationale for Selection of Locations Aquifer Flow® = L b K Q u -g I = SE & 2 K \3, g 738 RE
E-1FW Upper portion of Effluent Canyon. Monitors surface water Base flow S S A A A S S S S
baseline for potential effects of contaminant sources farther
down Effluent Canyon.
Mortandad below | First surface water monitoring location in Mortandad below Base flow S S A A A A S S S S
Effluent Canyon Effluent Canyon confluence.
(E200)
M-1W Upper Mortandad Canyon. Surface water baseline for Base flow S S A A A S S S S
Mortandad Canyon.
M-1E Measures cumulative upper Mortandad potential impacts just | Base flow S S A A A S S S S
above confluence of Effluent Canyon.
M-2E Addresses distal end of persistent surface water in Base flow S S A A A S S S S
watershed.
TS-1W Monitors head of Ten Site drainage and potential impacts Base flow S S A A A S S S S
from MDA C.
TS-2E Monitors cumulative impacts from TA-35 including Base flow S S A A A S S S S
contamination in Pratt Canyon.
CDBO-1 No water found since installation. No samples have been Alluvial S S A A A A S S A S
collected. Sampled if water is present.
CDBO-2 No water found since installation. No samples have been Alluvial S S A A A A S S A S
collected. Sampled if water is present.
CDBO-3 No water found since installation. No samples have been Alluvial S S A A A A S S A S
collected. Sampled if water is present.
CDBO-4 No water found since installation. No samples have been Alluvial S S A A A A S S A S
collected. Sampled if water is present.
CDBO-5 No water found since installation. No samples have been Alluvial S S A A A A S S A S
collected. Sampled if water is present.
CDBO-6 Monitoring required for Sanitary Wastewater Systems (SWS) | Alluvial S S A A A A Q S A S
Discharge Permit.
CDBO-7 Does not commonly have sufficient saturation to sample but | Alluvial S S A A A A S S A S
will be sampled if water is present.
CDBO-8 No water found since installation, and no samples have been | Alluvial S S A A A A S S A S
collected. Will collect sample if water is present.
CDBO-9 No water found since installation, and no samples have been | Alluvial S S A A A A S S A S
collected. Will collect sample if water is present.
MCO-0.6 Alluvial groundwater base line for upper Mortandad Canyon. | Alluvial C S A A A A S S A S
MCA-1 New well. Most downcanyon monitoring point in Mortandad Alluvial C S A A A A S S A S
Canyon before confluence of Effluent Canyon.
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Table 4.4-1 (continued)

Analytical Suites

Metals™® Organics” Radionuclides™® General Inorganics™® Field Data”
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~ - (7p] o D = O .=
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Locations Rationale for Selection of Locations Aquifer Flow = Q & e Q o 3 = = SE 3 IS e & 738 QT
MCO-2 Monitors potential contaminants in Effluent Canyon above Alluvial C S A A A A S S A S
the TA-50 outfall.
MCA-5 New well, replacement for MCO-3. Monitors trends in alluvial | Alluvial C S A A A A Q Q A S
groundwater quality following upgrades to the wastewater
treatment facility. Monitoring required for SWS Discharge
Permit.’
MCO-4B Monitors trends in alluvial groundwater quality following Alluvial C S A A A A Q Q A S
upgrades to the wastewater treatment facility. Monitoring
required for SWS Discharge Permit.’
MCO-5 Monitors trends in alluvial groundwater quality following Alluvial C S A A A A S S A S
upgrades to the wastewater treatment facility.
MCO-6 MCO-6 is a better screen placement/configuration than Alluvial C S A A A A Q Q A S
MCO-6B. Monitoring required for SWS Discharge Permit.’
TSCA-6 New well in lower Ten Site Canyon. Integrates potential Alluvial C S A A A A S S A S
alluvial groundwater impacts from Ten Site Canyon.
MCO-7 Near recent downcanyon extent of alluvial saturation. Alluvial C S A A A A Q Q A S
Monitors trends in alluvial groundwater quality following
upgrades to the wastewater treatment facility. Monitoring
required in SWS Discharge Permit.’
MCO-7.5 Monitors distal portion of alluvial groundwater saturation. Alluvial C S A A A A S S A S
Monitors trends in alluvial groundwater quality following
upgrades to the wastewater treatment facility.
MT-2 Monitors distal portion of alluvial groundwater saturation. Alluvial C S A A A A S S A S
MCOI-4 The Mortandad Canyon network evaluation determined this Intermediate C Q Q Q A S Q A
well meets network monitoring objectives. Monitors for
potential contaminants from upper Mortandad and Ten Site
Canyons or possibly Sandia Canyon. Water levels are
typically only a foot or two above the bottom of the well
screen. Samples will be collected if sufficient water is
available.
MCOI-5 The Mortandad Canyon network evaluation determined this | Intermediate C Q Q Q A S Q Q A Q
well meets network monitoring objectives. Monitors for
potential contaminants from upper Mortandad and Ten Site
Canyons or possibly Sandia Canyon.
MCOI-6 The Mortandad Canyon network evaluation determined this Intermediate C Q Q Q A S Q Q A Q
well meets network monitoring objectives. Monitors for
potential contaminants from upper Mortandad and Ten Site
Canyons or possibly Sandia Canyon.
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Table 4.4-1 (continued)

Analytical Suites

Metals™® Organics® Radionuclides”® General Inorganics™® Field Data”
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MCOI-8 The Mortandad Canyon network evaluation determined this Intermediate Q Q Q Q A S Q Q A Q
well does not meet network monitoring objectives. Limited
water is present in the sump. Continue measuring water
levels in well, and sample if water levels increase significantly
within the well screen.
R-1 The Mortandad Canyon network evaluation determined this Regional C Q A A A S Q Q A Q
well meets network monitoring objectives. Monitors for
potential contaminants from upper Mortandad Canyon or
possibly Sandia Canyon.
R-14 screen 1 The Mortandad Canyon Network Evaluation determined that | Regional C Q A A A S Q Q A Q
this well conditionally meets network monitoring objectives.
Monitors for potential contaminants from upper Ten Site or
Mortandad Canyons.
R-33 screen 1 The Mortandad Canyon network evaluation determined this Regional C Q A A A S Q Q A Q
well conditionally meets network monitoring objectives.
Monitors for potential contaminants from upper Ten Site or
Mortandad Canyons.
R-33 screen 2 The Mortandad Canyon network evaluation determined this Regional C Q A A A S Q Q A Q
well conditionally meets network monitoring objectives.
Monitors for potential contaminants from upper Ten Site or
Mortandad Canyons.
R-15 The Mortandad Canyon network evaluation determined this Regional C Q A A A S Q Q A Q
well meets network monitoring objectives. Monitors for
potential contaminants from upper Ten Site or Mortandad
Canyons.
R-16r The Mortandad Canyon network evaluation determined this Regional C Q A A A Q Q Q A Q
well meets network monitoring objectives. Key potential
downgradient monitoring location.
R-16 screen 2 The Mortandad Canyon network evaluation determined this Regional C Q Q Q Q
well conditionally meets network monitoring objectives. Key
potential downgradient monitoring location for TA-54.
Indicator suite pending rehabilitation.
R-16 screen 3 The Mortandad Canyon network evaluation determined this Regional C Q A A A Q Q Q A Q
well meets network monitoring objectives. Key potential
downgradient monitoring location for TA-54.
R-16 screen 4 The Mortandad Canyon network evaluation determined that | Regional C Q Q Q
this well does not meet network monitoring objectives. + sulfide,
Indicator suite pending rehabilitation. ammonia,
TKN
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Table 4.4-1 (continued)

Analytical Suites
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R-28 The Mortandad Canyon network evaluation determined this Regional C Q A A A S Q Q A Q
well meets network monitoring objectives. Monitors for
potential contaminants from upper Sandia, Mortandad, or
Ten Site Canyons.
R-13 Monitors for nature and extent of contaminants originating in | Regional C Q A A A S Q Q A Q
Mortandad and Sandia Canyons. Key boundary well.
R-21 Part of interim monitoring network pending well network Regional C Q A A A S Q Q A Q
assessment described in section 1.5 of this monitoring plan.
Background well.
R-34 Located on San lldefonso land. Monitors regional Regional C Q A A A Q Q Q A Q
groundwater for potential contaminants that originate
beneath Los Alamos, Sandia, or Mortandad Canyons. Key
monitoring location for San lldefonso and Buckman well field.
R-42 New well planned for calendar year (CY) 2008. Key Regional C Q Q A Q Q Q A Q
characterization and monitoring point located upgradient of
R-28.

Note: Empty cells denote analytes will not be sampled at this location.
a Sampling frequency: C = continuous; Q = quarterly (4 times/yr at set time periods); S = semiannual (2 times/yr at set time periods); A = annual (1 time/yr).
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
constituents are nonfiltered for all water media. Stable isotope samples for nitrogen isotopes are filtered; stable isotope samples for deuterium and oxygen isotopes are not filtered. 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.

¢ Metals analysis includes the 23 TAL metals, plus boron, molybdenum, silica, strontium, tin, and uranium.

d Rad (radiological) suite includes gross alpha, gross beta, alpha spec, gamma spec, and strontium-90.

€ General inorganic analysis includes major anions (bromide, chloride, fluoride, sulfate), major cations (calcium, magnesium, sodium, potassium), nitrate plus nitrite (as N), TKN, ammonia, phosphate, TOC, TDS, alkalinity, SC, and pH.

f The analytical suite of HEXP includes the Consent Order list of the normal SW-846:8330 analytes plus PETN, TATB, 3,5-dinitroaniline, TOCP, 2,4-diamino-6-nitrotoluene, and 2,6-diamino-4-nitrotoluene. These are analyzed by SW-846:8321A. The "RDX-DP" superscript designates analysis for the RDX
degradation products MNX, DNX, and TNX, which are analyzed by SW-846:8330.
9 Indicator suite includes major anions and cations (including metals), nitrate plus nitrite (as N), alkalinity, pH, TOC, and, as needed, sulfide, ammonia, TKN, and perchlorate.
h Quarterly SWS Discharge permit sampling required for perchlorate by LCMSMS, nitrate plus nitrite as N, TKN, ammonia (as N), TDS, and chloride. Quarterly samples must be collected before the end of the second month in each quarter.
! Annual SWS Discharge permit sampling required for full suite-water analysis, which includes the following: (1) filtered metals: As, Ba, Cd, Cr, CN, Pb, Se, Ag, U, Cu, Fe, Mn, Zn, Al, B, Co, Mo, Ni; (2) unfiltered metals: Hg; (3) general inorganics: SO4, F; (4) organics: VOA, SVOA; and (5) radiologicals:
gross alpha, Ra-226, and Ra-228.

! Quarterly SWS Discharge permit sampling required for perchlorate by LCMSMS, nitrate plus nitrite as N, TKN, ammonia (as N), TDS, and fluoride. Quarterly samples must be collected before the end of the 2nd month in each quarter.
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Table 5.4-1
Pajarito Canyon (includes Twomile and Threemile Canyons) Watershed Interim Monitoring Plan

Analytical Suites

Metals™® Organics” Radionuclides™® General Inorganics™® Field Data”
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Pajarito 0.5 mi Background location in Pajarito Canyon. Located approx. | Base flow S S A A gRDXDP A S S S S
above SR-501 0.5 mi above NM 502. Provides a basis for comparison to
(PBF-B) data from downstream locations.
Pajarito below Surface water in Pajarito Canyon below the confluences of | Base flow S S A A gRDX-DP A S S S S
confluence of South and North Anchor East Basin (below E242.5).
South and North | Location selected to monitor potential cumulative impacts
Anchor East of SWMUs and AOCs in Anchor East basin.
Basin (PBF-1)
Two Mile Canyon | Surface water in Twomile Canyon below TA-59. Location | Base flow S S A A gRDX-DP A S S S S
below TA-59 selected to monitor potential cumulative impacts of
(PBF-2) SWMUs and AOCs in upper Twomile basin.
Two Mile above | Surface water base flow collected at gage station E244. Base flow C S A A gRDXDP A S S S S
Pajarito (E244). Location selected to monitor potential cumulative impacts
Formerly PBF-3 from upper Pajarito basin.
Pajarito above Surface water base flow collected at gage station E243. Base flow C S A A gROX-DP A S S S S
Two Mile (E243). | Location selected to monitor potential cumulative impacts
Formerly PBF-4. | from upper Twomile basin.
Pajarito below Surface water in Pajarito below TA-18. Location selected | Base flow S S A A gROXDP A S S S S
TA-18 (PBF-5) to monitor below TA-18 at road crossing near R-20.
PC Spring Probably regional groundwater. Provides background Intermediate S S A A gRDX-DP A A S S A S S
water quality. Spring
Homestead Likely spring with largest discharge. Downgradient of TA-9 | Intermediate S S A A gROX-DP A A S S A S S
Spring (MDA M). Spring
Starmer Spring | Speculated to be intermediate water in Bandelier Tuff. Intermediate S S A A gRDXDP A A S S A S S
Provides base line water quality upgradient of HE facilities. | Spring
Anderson Spring | Located in Twomile Canyon downgradient of TA-68 and Intermediate S S A A gROXDP A A S S A S S
above potential sources of contamination in TA-03. Spring
Kieling Spring Spring with history of HE contamination. Downgradient of | Intermediate S S A A QRPX-PP A A S S A S Q
TA-09. Spring
Charlie’s Spring | Monitors potential contamination from TA-08 area. Intermediate S S A A gRDXDP A A S S A S S
Spring
Bulldog Spring Spring with history of HE contamination. Downgradient of | Intermediate S S A A QRD*-DP A A S S A S Q
TA-09. Spring
TW-1.72 Spring | In Twomile Canyon, downgradient of TA-03 facilities. Spring S A A RDX-DP A A S A S
Threemile Spring | In Threemile Canyon, upgradient of TA-18 and Spring S A A gROXDP A A S S A S
downgradient of TA-15 firing site facilities.
TA-18 Spring In Threemile Canyon, upgradient of TA-18 and Intermediate S S A A gRDXDP A A S S A S S
downgradient of TA-16 firing site facilities. Spring
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2008 Interim Facility-Wide Groundwater Monitoring Plan

Analytical Suites

Metals™® Organics” Radionuclides™® General Inorganics™® Field Data”
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18-BG-1 Monitors baseline water quality relative to for TA-18 Alluvial c Q Q Q QRPXDP A A Q Q A Q
complex.
3MAO-1/18-BG-4 | Either use existing 18-BG-4 or new installation. New well | Alluvial C Q Q Q QRPXDP A A Q Q A Q
3MAO-1 will be located just east of confluence with South
Fork Threemile Canyon. Characterizes cumulative
potential impacts of SWMUs and AOCs in Threemile
Canyon and is baseline relative to TA-18.
18-MW-9 Part of a group of alluvial wells within the former TA-18 Alluvial c Q Q Q QRPXDP A A Q Q A Q
complex. 18-MW-9 included to monitor for potential
contaminants associated with buildings 18-31, 18-189,
18-29, and 18-37.
18-MW-11 Part of a group of alluvial wells within the former TA-18 Alluvial c Q Q Q QRPXDP A A Q Q A Q
complex. 18-MW-11 included to monitor for potential
contaminants associated with bldgs 18-147, 18-001, and
18-256.
18-MW-8 Part of a group of alluvial wells within the former TA-18 Alluvial c Q Q Q QRPXDP A A Q Q A Q
complex. In Threemile Canyon downgradient of former
Critical Assembly Building in TA-18.
18-MW-18 Part of a group of alluvial wells within the former TA-18 Alluvial C Q Q Q QRPXDP A A Q Q A Q
complex. Monitoring point for potential releases associated
with historical sewage lagoons on lower Pajarito Canyon.
PCO-2 Monitors distal extent of alluvial groundwater saturation in | Alluvial C Q Q Q QRD*-DP A A Q Q A Q
lower Pajarito watershed. Maintains long-term record at
that location.
PCO-3 Monitors distal extent of alluvial groundwater saturation in | Alluvial C Q Q Q QRD*-DP A A Q Q A Q
lower Pajarito watershed. Maintains long-term record at
that location.
PCAO-6 New well n Pajarito Canyon located just downcanyon of Alluvial c Q Q Q QRPX-DP Q Q Q Q A Q
the flood retention structure.
PCAO-5 New well in Pajarito Canyon located just downcanyon of | Alluvial c Q Q Q QRPXDP Q Q Q Q A Q
the confluence of Twomile Canyon. Located above the
flood retention structure.
PCAO-7a Part of a transect of new wells in Pajarito Canyon to Alluvial C Q Q Q QRPXDP Q Q Q Q A Q
characterize potential impacts from TA-18. The wells are
installed in a transect to capture potential variability in
saturation and water quality.
PCAO-7b Part of a transect of new wells in Pajarito Canyon to Alluvial C Q Q Q QRPXDP Q Q Q Q A Q
characterize potential impacts from TA-18. The wells are
installed in a transect to capture potential variability in
saturation and water quality.
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Table 5.4-1 (continued)

Analytical Suites

Metals™® Organics” Radionuclides™® General Inorganics™® Field Data”
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PCAO-7c Part of a transect of new wells in Pajarito Canyon to Alluvial c Q Q Q QRPXDP Q Q Q Q A Q

characterize potential impacts from TA-18. The wells are
installed in a transect to capture potential variability in
saturation and water quality.

3MAO-2 New well planned within TA-18 at mouth of Threemile Alluvial c Q Q Q QRPXDP Q Q Q Q A Q
Canyon. Characterizes potential impacts of TA-18 SWMUs
and AOC:s that are located within Threemile Canyon.

TMO-1 New well planned at mouth of Twomile Canyon. Alluvial c Q Q Q QRPXDP Q Q Q Q A Q
Characterizes cumulative potential impacts of SWMUs and
AOCs throughout Twomile basin.

PCAO-8 New well planned near PCTH-5 (between PCO-2 and Alluvial C Q Q Q QRPXDP Q Q Q Q A Q
PCO-3). Characterizes potential impacts from runoff
associated with TA-54.

03-B-9 Near TA-03, SM-30. Monitored in support of project at Intermediate Q
SWMU 3-010(a). Well casing is damaged, and only water
levels are monitored.

03-B-10 Near TA-03, SM-30. Monitored in support of project at Intermediate Q Q Q Q QRD*-DP A Q Q A Q
SWMU 3-010(a).

03-B-13 Near TA-03, SM-30. Monitored in support of project at Intermediate Q Q Q Q QRPXDP A Q Q A Q
SWMU 3-010(a).

R-19 screen 1 Dry. A sample will be collected if groundwater is present. | Intermediate Q Q Q QRPXDP Q A Q Q A Q

R-19 screen 2 The TA-16 network evaluation determined this well meets | Intermediate C Q Q QRPXDP Q A Q Q A Q

network monitoring objectives. Monitors for potential
contaminants from TA-16.

R-23i screen 1 The TA-54 network evaluation determined this well Intermediate C Q Q QRPXPP Q Q Q Q A Q
conditionally meets network monitoring objectives. Key
monitoring location for potential contaminants from Pajarito
Canyon, TA-54, or Mortandad Canyon.

R-23i screen 2 The TA-54 network evaluation determined this well Intermediate C Q Q QRDXDP Q Q Q S A Q
conditionally meets network monitoring objectives. Key
monitoring location for potential contaminants from Pajarito
Canyon, TA-54, or Mortandad Canyon.

R-23i Piezometer | Water levels only. Intermediate Q

R-17 screen 1 The Mortandad Canyon network evaluation determined Regional c Q Q QRD*-DP A A Q Q A Q
this well meets monitoring objectives. Key monitoring
location for potential sources in upper Pajarito basin,
TA-16, and MDA C.
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Analytical Suites

Metals™® Organics” Radionuclides™® General Inorganics™® Field Data”
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R-17 screen 2 The Mortandad Canyon network evaluation determined Regional c Q Q QRDXDP A A Q Q A Q
this well meets monitoring objectives. Key monitoring
location for potential sources in upper Pajarito basin,
TA-16, and MDA C.
R-18 The TA-16 network evaluation determined this well meets | Regional c Q Q QRPXDP A A Q Q A Q
network monitoring objectives. Monitors for potential
contaminants from TA-16.
R-19 screen 3 The TA-16 network evaluation determined this well meets | Regional c Q Q QRPXDP A A Q Q A Q
network monitoring objectives. Monitors for potential
contaminants from TA-16.
R-19 screen 4 The TA-16 network evaluation determined this well meets | Regional C Q Q QRDXDP A A Q Q A Q
network monitoring objectives. Monitors for potential
contaminants from TA-16.
R-19 screen 5 The TA-16 network evaluation determined this well does Regional C Q Q
not meet network monitoring objectives. Sample for + sulfide,
indicator suite. ammonia,
TKN
R-19 screen 6 The TA-16 network evaluation determined this well does Regional C Q Q
not meet network monitoring objectives. Sample for + sulfide,
indicator suite. ammonia,
TKN
R-19 screen 7 The TA-16 network evaluation determined this well does Regional C Q Q
not meet network monitoring objectives. Sample for + sulfide,
indicator suite. ammonia,
TKN
R-20 screen 1 The TA-54 network evaluation determined this well Regional c Q Q Q QRD*-DP Q Q Q A Q
conditionally meets network monitoring objectives. Key
monitoring location for potential contaminants from Pajarito
Canyon, TA-54. Sample for indicator suite.
R-20 screen 2 The TA-54 network evaluation determined this well Regional c Q Q Q QRD*-DP Q Q Q A Q
conditionally meets network monitoring objectives. Key
monitoring location for potential contaminants from Pajarito
Canyon, TA-54.
R-22 screen 1 The TA-54 network Evaluation determined that this well Regional C Q Q Q
does not meet network monitoring objectives. Key + sulfide,
monitoring location for potential contaminants from Pajarito ammonia,
Canyon, TA-54. Sample for indicator suite. TKN
R-22 screen 2 The TA-54 network evaluation determined this well meets | Regional c Q Q Q QRD*-DP Q Q Q Q A Q
network monitoring objectives. Key monitoring location for
potential contaminants from Pajarito Canyon, TA-54, or
possibly Mortandad Canyon.
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Table 5.4-1 (continued)

Analytical Suites
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R-22 screen 3 The TA-54 network evaluation determined this well meets | Regional c Q Q Q QRPXDP Q Q Q Q A Q
network monitoring objectives. Key monitoring location for
potential contaminants from Pajarito Canyon, TA-54, or
possibly Mortandad Canyon.
R-22 screen 4 The TA-54 network evaluation determined this well does Regional C Q Q Q
not meet network monitoring objectives. Key monitoring + sulfide,
location for potential contaminants from Pajarito Canyon, ammonia,
TA-54, or possibly Mortandad Canyon. Sample for TKN
indicator suite.
R-22 screen 5 The TA-54 network evaluation determined this well does Regional C Q Q Q Q
not meet network monitoring objectives. Key monitoring + sulfide,
location for potential contaminants from Pajarito Canyon, ammonia,
TA-54, or possibly Mortandad Canyon. Sample for TKN
indicator suite.
R-23 The TA-54 network evaluation determined this well does | Regional C Q Q Q QRDX-DP Q A Q Q A Q
not meet network monitoring objectives. Key monitoring
location for potential contaminants from Pajarito Canyon,
TA-54, or possibly Mortandad Canyon.
R-32 Recently rehabilitated well. Screen 1 was retained, and Regional c Q Q Q QRD*-DP Q A Q Q A Q
screens 2 and 3 were abandoned. Results of the
rehabilitation effort support changing the analyte suite at
this screen from the former indicator suite to a more
comprehensive suite.
R-37 New well planned for CY2008 as a key monitoring location | Regional C Q Q Q QRDX-DP Q Q Q Q A Q
downgradient of MDA H.
R-39 New well planned for CY2008 as a key monitoring location | Regional c Q Q Q QRPX-DP Q Q Q Q A Q
downgradient of MDA G.
R-40 New well planned for CY2008 as a key monitoring location | Regional c Q Q Q QRPXDP Q Q Q Q A Q
downgradient of MDA H.

Note: Empty cells denote analytes will not be sampled at this location.

a Sampling frequency: C = continuous; Q = quarterly (4 times/yr at set time periods); S = semiannual (2 times/yr at set time periods); A = annual (1 time/yr).

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
constituents are nonfiltered for all water media. Stable isotope samples for nitrogen isotopes are filtered; stable isotope samples for deuterium and oxygen isotopes are not filtered. 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.

© Metals analysis includes the 23 TAL metals, plus boron, molybdenum, silica, strontium, tin, and uranium.

d Rad (radiological) suite includes gross alpha, gross beta, alpha spec, gamma spec, and strontium-90.
© General inorganic analysis includes major anions (bromide, chloride, fluoride, sulfate), major cations (calcium, magnesium, sodium, potassium), nitrate plus nitrite (as N), TKN, ammonia, phosphate, TOC, TDS, alkalinity, SC, and pH.

f The analytical suite of HEXP includes the Consent Order list of the normal SW-846:8330 analytes plus PETN, TATB, 3,5-dinitroaniline, TOCP, 2,4-diamino-6-nitrotoluene, and 2,6-diamino-4-nitrotoluene. These are analyzed by SW-846:8321A. The "RDX-DP" superscript designates analysis for the RDX
degradation products MNX, DNX, and TNX, which are analyzed by SW-846:8330.

9 Indicator suite includes major anions and cations (including metals), nitrate plus nitrite (as N), alkalinity, pH, TOC, and, as needed, sulfide, ammonia, TKN, and perchlorate.
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2008 Interim Facility-Wide Groundwater Monitoring Plan

Table 6.4-1
Water (includes Cafion de Valle, Potrillo Canyon, and Fence Canyon) Watershed Interim Monitoring Plan
Analytical Suites
Metals"® Organics” Radionuclides™® General Inorganics®® Field Data”
[%2) (%3] > [%2)
c o Q 5] c
> @ S € | 5 g S o
< 3 o g z 3 S o> | 25| 8 |B.E =
Surface-Water | Water 5 = T S @ = 3 = S S S = o 25 £ Q=
Body or Source | Level or = ) 8 % 0 & = a = _g' 2 = 8 S = % :,')— E e S &
Locations Rationale for Selection of Locations Aquifer Flow® < Q P & Q o a = = | 3| 8 2 32| 5 |a8&S8 R
Water above Characterization for corrective measures evaluation (CME)  |Base flow C S S A gRDX-DP A S S S S
SR-501 (E252)
Cafion de Valle |Characterization for CME Base flow C S S A gRDXDP A S S S S
(CdV) below
MDA P (E256).
Base flow station | Characterization for CME Base flow C A SRDX-DP A S
between E252
and Water at
Beta
Water at Beta. | Characterization for CME Base flow C A SRDX-DP A S
CdV-5.29 Spring | Characterization for CME Intermediate C A gROX-DP A A S
Spring
Water Canyon  |Characterization for CME Intermediate C A gRDXDP A A S
Gallery Spring
Peter Spring Characterization for CME Intermediate C A gRDXDP A A S
Spring
SWSC Spring | Characterization for CME Intermediate C A gRDXDP A A S
Spring
Burning Ground |Characterization for CME Intermediate c A GRDX-DP A A S
Spring Spring
Fish Ladder Characterization for CME Intermediate C A gRDXDP A A S
Seep Spring
Martin Spring | Characterization for CME Intermediate C A gRDXDP A A A S
Spring
WA-625 Characterization for CME Spring C S S A gRDXDP A A S S A S
CdV-16-2655 Characterization for CME Alluvial C S S A GROX-DP A A S S A S
CdV-16-2656 | Characterization for CME Alluvial C S S A gRDXDP A A S S A S
CdV-16-2657 Characterization for CME Alluvial C S S A GRDX-DP A A S S A S
CdV-16-2658 | Characterization for CME Alluvial C S S A SROX-DP A A S S A S
CdV-16-2659 Characterization for CME Alluvial C S S A SRDX-DP A A S S A S
MSC-16-06293 | Characterization for CME Alluvial C S S A SROX-DP A S S A S
MSC-16-06295 | Characterization for CME Alluvial C S S A SRDX-DP A S S A S
FLC-16-25278 | Characterization for CME Alluvial C S S A SREX-DP A A S S A S
FLC-16-25279 | Characterization for CME Alluvial C S S A SRDX-DP A A S S A S
FLC-16-25280 | Characterization for CME Alluvial C S S A SREX-DP A A S S A S
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2008 Interim Facility-Wide Groundwater Monitoring Plan

Table 6.4-1 (continued)

Analytical Suites

Metals™® Organics” Radionuclides™® General Inorganics™® Field Data”
%] [%2] = [%2]
o Q <5} c
w 8 Q 0 T o ) IR0 IS] D o O =
Surface-Water | Water £ = e S "\2" e % e § S 3 = ) 25 £ o=
Body or Source | Level or = 8 = o = a S -3 = 8 5= = 2 E S o3
. . . . . a - 8 o %) 8 E o < = = = GC) S = O < 0n o % o x
Locations Rationale for Selection of Locations Aquifer Flow = = b & o T =) . = S o = e a bl a3 s 25
WCO-1 Well historically dry. Will be sampled if sufficient saturation is | Alluvial C S S A gRDXDP A A S S A S
present.
WCO-2 Well historically dry (except in 2005). Will be sampled if Alluvial c S S A GROX-DP A A S S A S
sufficient saturation is present.
WCO-3 Well historically dry. Will be sampled if sufficient saturation is | Alluvial C S S A gROX-DP A A S S A S
present.
FCO-1 Well dry since installed. Check for water during the wet Alluvial C S S A gRDXDP A A S S A S
seasons and sample if sufficient water is present.
R-25screen 1 | The TA-16 network evaluation determined this well Intermediate C S S A gROXDP A A S S A S
conditionally meets network monitoring objectives. Key
monitoring location for TA-16. Indicator suite pending
replacement with R-25b. Sample for watershed-specific
indicator suite.
R-25 screen 2 | The TA-16 network evaluation determined this well Intermediate C gRDXDP A S S
conditionally meets network monitoring objectives. Key
monitoring location for TA-16. Indicator suite pending
replacement with R-25c. Sample for watershed-specific
indicator suite.
CdV-R-37-2 Well is typically dry but will collect a sample if sufficient water | Intermediate C S S gRDXDP A A S S A S
screen 1 is present.
CdV-16-1(i) The TA-16 network evaluation determined this well meets Intermediate C S S A gRDXDP A A S S A S
network monitoring objectives. Well is located at TA-16,
downgradient of the TA-16-260 Ouitfall.
CdV-16-2(i)r The TA-16 network evaluation determined this well Intermediate C S S A gRDXDP A A S S A S
conditionally meets network monitoring objectives. Well is
located at TA-16, downgradient of the TA-16-260 Outfall.
CdV-16-3(i) Open borehole through dry intermediate zone; scheduled to | Regional C Q Q A QRPXPP A A Q Q A Q
be deepened to the regional aquifer in 2008/2009.
CdV-R-15-3 Dry, no groundwater. A sample will be collected if Intermediate C S S SRDXDP A A S S A S
screens 1-3 groundwater is present.
CdV-R-15-3 The TA-16 network evaluation determined this well meets Regional C S S gRDXDP A A S S A S
screen 4 network monitoring objectives. Key monitoring location for
TA-16 in support of 260 Outfall CME.
CdV-R-15-3 The TA-16 network evaluation determined this well does not | Regional Cc A S S
screen 5 meet network monitoring objectives. Sample for indicator
suite.
CdV-R-15-3 The TA-16 network evaluation determined this well Regional C S gROXDP A S S
screen 6 conditionally meets network monitoring objectives. Key
monitoring location for TA-16 in support of 260 Outfall CME.
Sample for watershed-specific indicator suite.
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2008 Interim Facility-Wide Groundwater Monitoring Plan

Table 6.4-1 (continued)

Analytical Suites
Metals™® Organics” Radionuclides™® General Inorganics™® Field Data”
[%2) [%2] = [%2]
o Q <5} c
7] 0 38 § s % o g s 8 £
Surface-Water | Water % = e S "\2" c % c E, =] 5 = %) g % Q-
Body or Source | Level or = ) 8 = @ D E a 2 |32 | ¢ S | &3 s | g£¢ S &
Locations Rationale for Selection of Locations Aquifer Flow? = Q o g Q o 3 o = S5 E 8 2 2 & as8 QT
R-26 screen 1 | The TA-16 network evaluation determined this well intermediate C S S SRDX-DP A A S S A S
conditionally meets network monitoring objectives. Key
monitoring location for TA-16 in support of 260 Outfall CME.
R-25 screen 4 | The TA-16 network evaluation determined this well Regional C S S A gRDXDP A A S S S
conditionally meets network monitoring objectives. Key
monitoring location for TA-16 in support of 260 Outfall CME.
Sample for watershed-specific indicator suite.
R-25 screen 5 | The TA-16 network evaluation determined this well meets Regional C S S gRDXDP A S S A S
network monitoring objectives. Key monitoring location for
TA-16 in support of 260 Outfall CME. Sample for watershed-
specific indicator suite.
R-25 screen 6 | The TA-16 Network Evaluation determined that this well Regional C S S gRDXDP A S S A S
meets network monitoring objectives. Key monitoring
location for TA-16 in support of 260 Outfall CME.
R-25 screen 7 | The TA-16 network evaluation determined this well meets Regional C S S gRDXDP A S S A S
network monitoring objectives. Key monitoring location for
TA-16 in support of 260 Outfall CME.
R-25 screen 8 | The TA-16 network evaluation determined this well Regional c S S gRDXDP A S S A S
conditionally meets network monitoring objectives. Key
monitoring location for TA-16 in support of 260 Outfall CME.
Sample for watershed-specific indicator suite.
R-25b New well planned immediately west of R-25. Replaces Regional C Q Q A QRDX-DP A A Q Q A Q
screen 1in R-25.
R-25¢ New well planned immediately west of R-25. Replaces Regional C Q Q A QRPX PP A A Q Q A Q
screen 3 in R-25.
R-27 The TA-16 network evaluation determined this well Regional C S S A gRDXDP A A S S A S
conditionally meets network monitoring objectives. Key
monitoring location for TA-16 in support of 260 Outfall CME.
CdV-R-37-2 The TA-16 network evaluation determined this well does not | Regional C gRDXDP A S S
screen 2 meet network monitoring objectives. Sample for watershed-
specific indicator suite.
CdV-R-37-2 The TA-16 network evaluation determined this well Regional c S S A gRDXDP A A S S A S
screen 3 conditionally meets network monitoring objectives. Key
monitoring location for TA-16 in support of 260 Outfall CME.
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2008 Interim Facility-Wide Groundwater Monitoring Plan

Table 6.4-1 (continued)

Analytical Suites
Metals™® Organics” Radionuclides™® General Inorganics™® Field Data”
[%2)
; 2 g | g L 5

% 5 A o o 5 B 2
= 8 2 2 Z 5 S ® | 25| B |88 =
Surface-Water | Water B = e S 5 > 5 < 5= o |85 & o
2 T & 5 - 2 £ 9 E c = =0 © T £ @ S
Body or Source | Level or = ) 3 = 0 o E a 2 - = 38 S = E= 2.5 S S a
Locations Rationale for Selection of Locations Aquifer Flow? = Q o g Q o 3 o = S5 E 8 2 e & as8 QT

CdV-R-37-2 The TA-16 network evaluation determined this well Regional C gRDXDP A S S

screen 4 conditionally meets network monitoring objectives. Sample
for watershed-specific indicator suite.

Note: Empty cells denote analytes will not be sampled at this location.

a Sampling frequency: C = continuous; Q = quarterly (4 times/yr at set time periods); S = semiannual (2 times/yr at set time periods); A = annual (1 time/yr).

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
constituents are nonfiltered for all water media. Stable isotope samples for nitrogen isotopes are filtered; stable isotope samples for deuterium and oxygen isotopes are not filtered. 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.

© Metals analysis includes the 23 TAL metals, plus boron, molybdenum, silica, strontium, tin, and uranium.

d Rad (radiological) suite includes gross alpha, gross beta, alpha spec, gamma spec, and strontium-90.

© General inorganic analysis includes major anions (bromide, chloride, fluoride, sulfate), major cations (calcium, magnesium, sodium, potassium), nitrate plus nitrite (as N), TKN, ammonia, phosphate, TOC, TDS, alkalinity, SC, and pH.

f The analytical suite of HEXP includes the Consent Order list of the normal SW-846:8330 analytes plus PETN, TATB, 3,5-dinitroaniline, TOCP, 2,4-diamino-6-nitrotoluene, and 2,6-diamino-4-nitrotoluene. These are analyzed by SW-846:8321A. The "RDX-DP" superscript designates analysis for the RDX

degradation products MNX, DNX, and TNX, which are analyzed by SW-846:8330.

9 Indicator suite includes major anions and cations (including metals), nitrate plus nitrite (as N), alkalinity, pH, TOC, and, as needed, sulfide, ammonia, TKN, and perchlorate.
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Table 7.4-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

Frijoles, Ancho, and Chaquehui Watersheds Interim Monitoring Plan

Analytical Suites
Metals™® Organics” Radionuclides®* General Inorganics™® Field Data”
[%2] (%] ) %]
= 9 2 2 S
o 0w | 8| E _ S| 3 |2 € |3_% g
Surface-Water £ 2 [y 3 5 e > e 5 IS 5= 2 |2 E o
Body or Source | Water Level = & S = ” & = a 2 |22 | ¢ 8 || 8 | 8£¢8 S &
Locations Rationale for Selection of Locations Aquifera or Flow = L b K Q u -8 < = SE & 2 K \(_i % 738 QE
Ancho Watershed
Ancho at Historical annual sampling site. Sampled in fall during | Base flow A A A A ARDX-DP A A A A A
Rio Grande White Rock and Rio Grande watershed sampling event.
39-UM-3 Historically dry. Sampled if groundwater is present. Alluvial A A ARDX-DP A A A A A
39-DM-6 Historically dry. Sampled if groundwater is present. Alluvial A A A A ARDX-DP A A A A A A
R-31screen1 | Dry. Will check each time well is sampled and collect a | Intermediate A A A ARDXDP A A A A A A
groundwater sample if water is present.
Test Well DT-5A | Part of interim monitoring network pending well network | Regional C A A ARDX-DP A A A A A A
assessment for MDA AB.
Test Well DT-9 | Part of interim monitoring network pending well network | Regional C A A ARDX-DP A A A A A A
assessment for MDA AB.
Test Well DT-10 | Part of interim monitoring network pending well network | Regional C A A ARDX-DP A A A A A A
assessment for MDA AB.
R-31screen 2 | Evaluated as part of the Well Screen Analysis Report. | Regional C ARDXDP S S S
On indicator suite pending further evaluation and in the
well network assessment for MDA AB. Sample for
watershed-specific indicator suite.
R-31screen3 | Evaluated as part of the Well Screen Analysis Report. | Regional C ARDXDP S S s
On indicator suite pending further evaluation in the well
network assessment for MDA AB. Sample for
watershed-specific indicator suite.
R-31screen4 | Part of interim monitoring network pending well network | Regional C A A ARDX-DP A A A A A A
assessment for MDA AB.
R-31screen5 | Part of interim monitoring network pending well network | Regional C A A ARDX-DP A A A A A A
assessment for MDA AB.
Frijoles Canyon
Rio de los Annual sampling at this location. Base flow A A A A A A A A A A A
Frijoles at
Bandelier
(E350)
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2008 Interim Facility-Wide Groundwater Monitoring Plan

Table 7.4-1 (continued)

Analytical Suites
b,c PP s) : : b,d - bd : b
Metals Organics Radionuclides General Inorganics Field Data
2 8 | % ] <
%) © c = ® o ie) o
= 8 | g 2 z 5 S| 2 85| 8 |B.FE R=
Surface-Water o = = S 3 c g = 5 s 5 = k%) T gE Q-
u c o = [<5}
Body or Source | Water Level = S 9 2 o o £ A 5 = = S |5 = 2 SES S 3
. . . . . o = = = [ =
Locations Rationale for Selection of Locations Aquifera or Flow = Q P & Q u = g = o= 3 2 al| & a3 8 QT
Frijoles at Rio Perimeter station for LANL. Sampled in fall during White | Base flow A A A A A A A A A A A
Grande Rock and Rio Grande watershed sampling event.

Note: Empty cells denote analytes will not be sampled at this location.

a Sampling frequency: C = continuous; Q = quarterly (4 times/yr at set time periods); S = semiannual (2 times/yr at set time periods); A = annual (1 time/yr).

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
constituents are nonfiltered for all water media. Stable isotope samples for nitrogen isotopes are filtered; stable isotope samples for deuterium and oxygen isotopes are not filtered. 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.

© Metals analysis includes the 23 TAL metals, plus boron, molybdenum, silica, strontium, tin, and uranium.

d Rad (radiological) suite includes gross alpha, gross beta, alpha spec, gamma spec, and strontium-90.

© General inorganic analysis includes major anions (bromide, chloride, fluoride, sulfate), major cations (calcium, magnesium, sodium, potassium), nitrate plus nitrite (as N), TKN, ammonia, phosphate, TOC, TDS, alkalinity, SC, and pH.

fThe analytical suite of HEXP includes the Consent Order list of the normal SW-846:8330 analytes plus PETN, TATB, 3,5-dinitroaniline, TOCP, 2,4-diamino-6-nitrotoluene, and 2,6-diamino-4-nitrotoluene. These are analyzed by SW-846:8321A. The "RDX-DP" superscript designates analysis for the RDX
degradation products MNX, DNX, and TNX, which are analyzed by SW-846:8330.
9 Indicator suite includes major anions and cations (including metals), nitrate plus nitrite (as N), alkalinity, pH, TOC, and, as needed, sulfide, ammonia, TKN, and perchlorate.
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2008 Interim Facility-Wide Groundwater Monitoring Plan

Table 8.4-1
White Rock Canyon and Rio Grande Watershed Interim Monitoring Plan
Metals™® Organics” Radionuclides* General Inorganics™® Field Data”
%) a ) 4]
A 2 " 4 S % % 2 S | 5 § o
=1 > —_— —_ - —
Water i 2 = 3 e 2 =2 c 152 8 |¥¢ E| .5
i= 'S - IS IS = S wn x g
Surface-Water Body | Levelor | ='E & S 2 - & % a 3 |=22| € S | g3 5 |85 8ok
Locations Rationale for Selection of Locations or Source Aquifer Flow® =3 Q b7 & i & a = = S E 3 g o3l & 2381 8%
Sacred Spring Off-site spring, monitors regional aquifer downgradient of Intermediate Spring A A A A A A A A A A A
LANL. Background location.
La Mesita Spring | Monitors regional aquifer downgradient of LANL. Regional Spring A A A A A A A A A
Spring 1 Monitors regional aquifer downgradient of LANL. Background | Spring A A A A A A A A A
location.
Spring 2 Monitors regional aquifer downgradient of LANL. Spring A A A A
Sandia Spring Monitors regional aquifer downgradient of LANL. Intermediate Spring S S S S A S S S A S S
(new location)
Spring 2B Monitors regional aquifer downgradient of LANL. Intermediate Spring A A A A A A A A A A A
Spring 3 Monitors regional aquifer downgradient of LANL. Regional Spring A A A A A A A A A A
Spring 3A Monitors regional aquifer downgradient of LANL. Regional Spring A A A A A A A A A A
Spring 3AA Monitors regional aquifer downgradient of LANL. Regional Spring A A A A A A A A A A
Spring 4 Monitors regional aquifer downgradient of LANL. Intermediate Spring S S S S ARDX-DP A A A A A A
Spring 4B Monitors regional aquifer downgradient of LANL. Intermediate Spring S S S S ARDX-DP A A A A A A
Spring 4C Monitors regional aquifer downgradient of LANL. Intermediate Spring S S S S gROXbP A S S S S S
Spring 4A Monitors regional aquifer downgradient of LANL. Regional Spring A A A A SROX-DP A S S S S S
Spring 4AA Monitors regional aquifer downgradient of LANL. Regional Spring A A A A gROXbP A S S S S S
Spring 5 Monitors regional aquifer downgradient of LANL. Regional Spring A A A A ARDXDP A A A A A A
Ancho Spring Monitors regional aquifer downgradient of LANL. Regional Spring A A ARDX-DP A A A A A A
Spring 5A Monitors regional aquifer downgradient of LANL. Spring A A A A ARDXDP A A A A A A A
Spring 5B Monitors regional aquifer downgradient of LANL. Background | Spring A A ARDX-DP A A A A A A A
location.
Spring 6 Monitors regional aquifer downgradient of LANL. Background | Regional Spring A A ARDX-DP A A A A A A
location.
Spring 6A Monitors regional aquifer downgradient of LANL. Background | Spring A A ARDX-DP A A A A A A A
location.
Spring 6AAA Monitors regional aquifer downgradient of LANL. Spring A A ARDX-DP A A A A A A A
Spring 7 Monitors regional aquifer downgradient of LANL. Spring A A ARDX-DP A A A A A A A
Spring 8 Monitors regional aquifer downgradient of LANL. Spring A A ARDX-DP A A A A A A A
Spring 8A Monitors regional aquifer downgradient of LANL. Background | Spring A A ARDX-DP A A A A A A A
location.
Spring 9 Monitors regional aquifer downgradient of LANL. Background | Spring A A ARDX-DP A A A A A A
location.
Spring 9A Monitors regional aquifer downgradient of LANL. Background | Regional Spring A A ARDX-DP A A A A A A
location.
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Table 8.4-1 (continued)

Metals™® Organics” Radionuclides®* General Inorganics™® Field Data”
[%2] (%] U‘m (%]
+ § 0 E g 5 L (G%)_ = -5 o
) —_ - = —
Water s3 S = g z [ S 2 s 7 3 |22E| o E
23 e & 5 - g e [ 3| 8 £ |53| » | 588|205
Surface-Water Body | Level or =S O 3 = 0 o E a 3 =2 = 3 S= £= 2592 0q
Locations Rationale for Selection of Locations or Source Aquifer Flow? =3 Q o K g o 3 = = S5E 8 2 a3l & 2&8|1 8%
Spring 9B Monitors regional aquifer downgradient of LANL. Background | Spring A A ARDXDP A A A A A A A
location.
Spring 10 Monitors regional aquifer downgradient of LANL. Spring A A ARDXDP A A A A A A A
Ancho at Rio Historical annual sampling site. Sampled in Fall, during White | Base flow
Grande Rock and Rio Grande watershed sampling event. See
Table 7.4-1.
Frijoles at Rio Perimeter station for LANL. Sampled in Fall, during White Base flow
Grande Rock and Rio Grande watershed sampling event. See
Table 7.4-1.

Note: Empty cells denote analytes will not be sampled at this location.

a Sampling frequency: C = continuous; Q = quarterly (4 times/yr at set time periods); S = semiannual (2 times/yr at set time periods); A = annual (1 time/yr).
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
constituents are nonfiltered for all water media. Stable isotope samples for nitrogen isotopes are filtered; stable isotope samples for deuterium and oxygen isotopes are not filtered. 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.

C Metals analysis includes the 23 TAL metals, plus boron, molybdenum, silica, strontium, tin, and uranium.
d Rad (radiological) suite includes gross alpha, gross beta, alpha spec, gamma spec, and strontium-90.
€ General inorganic analysis includes major anions (bromide, chloride, fluoride, sulfate), major cations (calcium, magnesium, sodium, potassium), nitrate plus nitrite (as N), TKN, ammonia, phosphate, TOC, TDS, alkalinity, SC, and pH.

f The analytical suite of HEXP includes the Consent Order list of the normal SW-846:8330 analytes plus PETN, TATB, 3,5-dinitroaniline, TOCP, 2,4-diamino-6-nitrotoluene, and 2,6-diamino-4-nitrotoluene. These are
analyzed by SW-846:8321A. The "RDX-DP" superscript designates analysis for the RDX degradation products MNX, DNX, and TNX, which are analyzed by SW-846:8330.
9 Indicator suite includes major anions and cations (including metals), nitrate plus nitrite (as N), alkalinity, pH, TOC, and, as needed, sulfide, ammonia, TKN, and perchlorate.
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Table A-1
Los Alamos Canyon and Pueblo Canyon Watershed Conceptual Model

Conceptual
Model
Element

Characteristic

Upper Los Alamos Canyon
(including DP Canyon)

Pueblo Canyon
(including Acid Canyon)

Lower Los Alamos Canyon

Surface Water

Flow

Perennial flow originates from springs and
interflow through hillslope soils in the upper
watershed. The downcanyon extent of
perennial flow is variable but generally
terminates in the upper portions of

Los Alamos Canyon west of Technical

Area 41(TA-41). The magnitude of snowmelt
runoff is the predominant factor affecting the
duration and extent of surface water flow.
The remainder of upper Los Alamos Canyon
down to its confluence with Pueblo Canyon
has intermittent surface-water flow.
Segments that have persistent flow for most
of the year or during periods of extended
snowmelt runoff sometimes exhibit
interrupted flow.

Flow in Delta Prime (DP) Canyon is
ephemeral, although some persistent
surface water is sometimes observed in
small, shallow bedrock pools, generally less
than a few meters across, which are filled by
runoff originating in the southeastern portion
of the Los Alamos townsite. Flow sometimes
exists for very short distances in Reach DP-2
because of discharge of groundwater stored
within alluvium, and immediately above, in
Reach DP-4, where groundwater discharges
at DP Spring.

Surface water flow in upper Pueblo and
Acid Canyons is generally ephemeral
with runoff events caused by summer
storms. Locally persistent surface water
flow in the upper canyon is associated
with townsite runoff and snowmelt
runoff. Gage data (E055) available for
2002 and 2003 show that surface water
rarely flows through the length of upper
Pueblo Canyon; only14 d of this flow
occurred in 2002.

In the South Fork of Acid Canyon, the
channel is bedrock dominated, and
stormwater runoff and periodic releases
of water from the Walkup Aquatic
Center result in small pools of water
that persist for several weeks or even
months in narrow, confined and/or
shaded canyon areas.

In lower Pueblo Canyon, effluent-
dependent flow is present for about

3 km in lower Pueblo Canyon from the
discharge from the Los Alamos County
Wastewater Treatment Plant (WWTP).
The flow extends to the confluence with
Los Alamos Canyon. In water year
2002, gaging station E060 below the
WWTP measured 357 days of flow
(Shaull et al. 2002, 085499).

Surface water flow in lower Los Alamos
Canyon is from Basalt Spring and a
lesser amount from Los Alamos Spring.
The flow from Basalt Spring and the
downcanyon extent of surface water
flow depend on the amount of water
that is discharged from the WWTP. At
times of high discharge, flow can be
continuous for approximately 7.5 km to
the confluence with the Rio Grande.
During periods of low discharge, flow
may only extend from 1 to 3 km.

Within approximately 1-2 km of the
confluence with the Rio Grande,
surface water flow is common and
believed to be related to discharge of
deep groundwater to the surface.

ue|d BULIONUOIN JaJeMpunolD apIM-ANlioe WudlU| 8002



8002 Ae

v

¢670-800¢d3

Table A-1 (continued)

Conceptual
Model Upper Los Alamos Canyon Pueblo Canyon
Element Characteristic (including DP Canyon) (including Acid Canyon) Lower Los Alamos Canyon

Springs Flow Discharge at DP Spring is highly variable, There are no springs in Pueblo Basalt Spring is recharged by water
generally ranging from 0 to less than Canyon. from the WWTP in Pueblo Canyon. It
1 gal./min and has been observed to has variable estimated discharge rates
respond rapidly to stormwater runoff from ranging from 1 to 10 gal./min.
upper DP Canyon. Surface-water flow Los Alamos Spring discharges along
generally extends for less than 50 ft the south slope of the canyon
downcanyon from the point where spring approximately 300 m downstream of
flow joins the stream channel. Basalt Spring.

Alluvial Extent/ Alluvial saturation extends from west of the | Alluvial groundwater occurs in two Groundwater saturation in most of

Groundwater | Hydrology Los Alamos National Laboratory (LANL or distinct modes. Wells located upcanyon | lower Los Alamos Canyon down to the

the Laboratory) boundary downcanyon for
variable distances. During dry years, and
especially during years with limited spring
snowmelt runoff, saturation may not extend
to LAO-4c. Alluvial monitoring wells as far
down upper Los Alamos Canyon as
LAO-4.5c had water for sampling for the first
three of four Resource Conservation and
Recovery Act (RCRA) facility investigation
(RFI) sampling rounds conducted in 2001
and 2002. LAO-6a, the most downcanyon
alluvial monitoring well in upper Los Alamos
Canyon, had water sufficient only during the
round of sampling conducted in the spring of
2001.

Monitoring well LAO-B, located on

U.S. Forest Service land approximately
0.7 km west of the Laboratory boundary,
shows very consistent water levels
throughout the year with little interannual
variability.

of the WWTP show groundwater level
variations closely tied to precipitation
and associated flood events and to
winter and spring snowmelt. The extent
of saturation is seasonally variable but
often extends downcanyon to the
portion of the canyon where effluent
from the Bayo WWTP is discharged
into the canyon. Below the WWTP,
saturated conditions occur year-round,
but the degree of saturation is variable
because of changes in runoff and the
volume of effluent released throughout
the year. The variation in water-level
elevations downcanyon of the WWTP
is controlled primarily by seasonal
routing of effluent for uses such as
irrigation for the municipal golf course.

area around LLAO-4 is related to
infiltration of surface water discharged
from Basalt Spring, which is
hydrologically linked to surface water
discharged from the Bayo WWTP into
Pueblo Canyon (LANL 1995, 050290).
Groundwater levels in the upper portion
of lower Los Alamos Canyon are highly
variable and are related to seasonal
variations in discharge rates from the
WWTP and to floods from upper

Los Alamos and Pueblo Canyons. In
the lowermost portion of lower Los
Alamos Canyon, the water-level record
from LLAO-5 shows relatively constant
saturation with much less variability
than is exhibited in the upper portions
of lower Los Alamos Canyon. The
geochemistry of groundwater from
LLAO-5 indicates that alluvial
groundwater in the lower-most portion
of the watershed represents mixing of
waters from Los Alamos Canyon and
regional groundwater discharging to the
Rio Grande.
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Table A-1 (continued)

Conceptual
Model
Element

Characteristic

Upper Los Alamos Canyon
(including DP Canyon)

Pueblo Canyon
(including Acid Canyon)

Lower Los Alamos Canyon

Farther downcanyon, alluvial groundwater
levels show rapid response to heavy
precipitation in the summer and fall. Water
levels also rise in response to late winter and
early spring snow melt runoff. This recharge
mechanism is not entirely caused by
infiltration from the streambed but may also
be related to underflow within the alluvium.

In DP Canyon, two separate alluvial
saturated zones exist: one in Reach DP-2
and the other in Reach DP-4. In general,
groundwater-level variations in DP Canyon
are directly related to runoff generated in the
Los Alamos townsite throughout the year.
Alluvial groundwater monitoring wells in
Reach DP-2 consistently show some amount
of saturation. The second saturated zone is
separated from Reach DP-2 by a bedrock-
dominated portion of the canyon. Intermittent
flow from DP Spring recharges the alluvium
in Reach DP-4. This alluvial groundwater is a
component of the groundwater observed in
well LAO-2 at the confluence of DP and

Los Alamos Canyons. Contaminants unique
to the portion of upper Los Alamos Canyon
above the confluence with DP Canyon (e.g.,
molybdenum) are detected in LAO-2,
indicating that mixing of groundwater from
distinct sources occurs in this area.
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Table A-1 (continued)

Conceptual
Model Upper Los Alamos Canyon Pueblo Canyon
Element Characteristic (including DP Canyon) (including Acid Canyon) Lower Los Alamos Canyon
Intermediate | Extent/ Intermediate-depth perched groundwater Intermediate-depth groundwater occurs
Groundwater | Hydrology beneath Los Alamos Canyon has variable beneath Pueblo Canyon. At Test Well
depth and lithology of the saturated zones. (TW) 2A, in the middle portion of
Intermediate-depth groundwater was Pueblo Canyon, the perched
encountered near the top of the Puye groundwater occurs within the Puye
Formation (below the Guaje Pumice Bed) at | Formation at a depth of approximately
approximately 680 ft below ground surface 120 ft bgs. In lower Pueblo Canyon, in
(bgs) in R-7 in the Guaje Pumice Bed, at TW-1A and POI-4, perched
325 ft in LADP-3, and at 295 ft in groundwater was encountered within
LAOI(A)-1.1. Deeper saturation was also Cerros del Rio basalts at a depth of
encountered at about 317 ft in the Puye about 188 ft bgs. This intermediate
Formation in borehole LAOI(A)-1.1 within the | perched zone may be one source of
Guaje Pumice Bed. Intermediate-depth water contributing to the flow from
perched groundwater was also encountered | Basalt Spring in Los Alamos Canyon.
during drilling of supply well O-4 near the
confluence with DP Canyon (Stoker et al.
1992, 058718). Zones of intermediate-depth
perched groundwater occur within Cerros del
Rio basalts at approximately 179 ft and
264 ft at well R-9i in the lower portion of
upper Los Alamos Canyon.
Regional Depth/ Depth to the regional aquifer in upper Depth to the regional aquifer is known | Discussions of regional groundwater
Aquifer Hydrology Los Alamos Canyon is about 900 ft bgs in from several locations in Pueblo beneath lower Los Alamos Canyon are

the Puye Formation at R-7 in the upper
portion of the canyon and 688 ft bgs in Santa
Fe Group basalts at R-9 in the lower portion
of upper Los Alamos Canyon (Broxton et al.
2001, 071250; Stone et al. 2002, 072717).

Canyon and ranges from approximately
890 ft bgs at R-2 in upper Pueblo
Canyon to approximately 650 ft bgs at
TW-1 in lower Pueblo Canyon.
Historical data indicate that recharge
pathways between alluvial groundwater
and deeper zones of saturation exist
beneath Pueblo Canyon.

presented in a section of this Interim

Facility-wide Groundwater Monitoring
Plan (hereafter, the Interim Plan) that
addresses San lldefonso Pueblo and
White Rock Canyon.
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Table A-2
Sandia Canyon Watershed Conceptual Model

Conceptual
Model Element

Characteristic

Upper Sandia Canyon
(from TA-03 to bottom of NM 4 hill,
west TA-53)

Middle Sandia Canyon
(bottom of Truck Route hill to NM 4)

Lower Sandia Canyon
(NM 4 to Rio Grande)

Surface Water | Flow Flow is mainly from effluent Ephemeral at gage stations E124 and E125 | Lower Sandia Canyon is ephemeral
discharges (about 330,000 gal./d). except for an intermittent reach of a
Flow is perennial for 2 to 2.5 mi from few hundred yards supported by
TA-03 (gage E123) to the western Sandia Spring approximately 0.5 mi
edge of TA-53, intermittent for short from the Rio Grande.
reach near bottom of Truck Route hill,
and stream flow loss is pronounced.
Springs Location There are no springs in this reach. There are no springs in this reach. Sandia Spring discharges
~1 gal./min approximately 0.5 mi
from Rio Grande
Alluvial Extent Alluvial saturation is present and Alluvial saturation is present within this The extent of alluvial groundwater
Groundwater predominantly limited to the wetland | canyon segment from near SCA-2 to is not known, and lower Sandia
in reach S-2. approximately SCA-4. Alluvial wells farther Canyon is probably dry.
downcanyon are typically dry. .
Intermediate Extent/Hydrology | Some intermediate water is present In 2006, SCI-1 was installed in intermediate | R-10 and R-10a encountered
Groundwater beneath stream channel because of | groundwater located within the Puye intermediate groundwater in lower
perennial flow conditions. Formation fanglomerate. Data from core hole | Sandia Canyon.
SCC-2 show evidence of saturation near the
top of the Cerro Toledo interval and at the
top of the Cerros del Rio basalt. Perched
groundwater may also occur within or at the
base of the Cerros del Rio basalt, based on
known occurrences in Sandia Canyon (R-12)
and Mortandad Canyon (MCOI-5 and
MCOI-6). Lateral extent of intermediate
groundwater not certain; however, wells
R-11 and PM-1, have also encountered
intermediate groundwater.
Regional Depth/Hydrology | No regional aquifer wells in this reach | The regional aquifer is penetrated by four R-10 and R-10a show regional
Aquifer of canyon monitoring wells in this reach: R-11, R-35a, | groundwater at approximately 671 ft

R-35b, and R-36. The depth to groundwater
is approximately 800 ft bgs.

bgs.
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Table A-3
Mortandad Canyon Watershed Conceptual Model

Conceptual
Model Element

Characteristic

Description

Surface Water

Flow

Surface water flow in Mortandad Canyon and its tributaries is ephemeral. With the exception of gaging station E200, which
measures flow created by discharge of treated effluent from the TA-50 RLWTF, all other gaging stations measured flow
only in response to precipitation. In the period from 1995 to 2002, gage E200 measured flow 64% of the year, whereas the
other gages (E202, E203, E204) measured no flow.

Operating National Pollutant Discharge Elimination System— (NPDES-) permitted outfalls associated with Mortandad
Canyon include 051 associated with the TA-50 Radioactive Liquid Waste Treatment Facility (RLWTF); 03A-021 associated
with the Chemistry and Metallurgy Research Laboratory at TA-03; 03A-022 associated with the Sigma Building at TA-03;
03A-045 associated with the Rad Chem Laboratory at TA-48; 03A-160 associated with Antares Target Hall at TA-35;
03A-181 associated with a utility building at TA-55; and 04A-166 associated with water supply well Pajarito Mesa #5.

Cafiada del Buey within the Laboratory boundary is ephemeral, based on flow data from three gages: E218, E230, and
E225. In the period from 1995 to 2002, the number of days of flow per year ranged from 38 at the gage near TA-46 to zero
near Material Disposal Area (MDA) G. Cafada del Buey east of the Laboratory, has flow derived from effluent discharged
from the Los Alamos County sewage treatment plant in White Rock, which discharges into Cafiada del Buey about 2 mi
upstream of its confluence with Mortandad Canyon and results in surface flow that regularly extends to the Rio Grande.

Operational NPDES-permitted outfalls associated with Cafiada del Buey include 13S associated with the TA-46 Sanitary
Wastewater Systems Consolidation (SWSC) Plant (effluent is sampled at 13S but not discharged; all SWSC effluent is
routed to TA-03) and 04A-118 associated with water supply well Pajarito Mesa #4.

Springs

Location

No springs are present in the Mortandad Canyon.

Alluvial
Groundwater

Extent

Based on water levels observed in Mortandad Canyon alluvial wells, a saturated zone in the alluvium extends downstream
from the TA-50 RLWTF outfall for approximately 2.2 mi. The easternmost extent of saturation in the alluvium is estimated
near wells MCO-8 and MCO-8.2.

In Cafada del Buey, nine alluvial wells were installed, but only two occasionally contain groundwater.

Depth/Thickness

The saturated portion of the Mortandad Canyon alluvium is generally less than 10 ft thick, and saturated thickness varies
considerably depending on the amount of precipitation and runoff in any particular year. Groundwater flow velocity in the
alluvium varies from about 60 ft/d in the upper canyon to about 7 ft/d in the lower canyon and has been estimated to be 30
to 40 ft/d between MCO-5 and MCO-8.2.

Intermediate
Groundwater

Extent/Hydrology

Perched groundwater was encountered during drilling of R-15 and MCOBT-4.4 in two different stratigraphic levels within
the Cerros del Rio basalt. The lateral extent of these intermediate-depth perched zones is not known.

Depth/Thickness

At MCOBT-4.4, a single screen is set in a perched zone within the upper Puye Formation/Cerros del Rio basalt at a depth
of 524 ft bgs. In R-15, perched groundwater was encountered at a depth of 646 ft bgs in the lower portion of the Cerros del
Rio basalt.
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Table A-3 (continued)

Conceptual
Model Element

Characteristic

Description

Regional
Aquifer

Depth/Hydrology

The regional water table occurs within the Puye Formation in the Mortandad Canyon watershed. In Ten Site Canyon,
approximately 3700 ft west of the confluence with Mortandad Canyon, the regional aquifer was encountered at a depth of
1182 ft in well R-14. In TW-8, located in Mortandad Canyon approximately 1300 ft west of the confluence with Ten Site
Canyon, the regional aquifer occurs at a depth of 994 ft. The regional aquifer was encountered at a depth of 964 ft in R-15,
located in Mortandad Canyon approximately 2000 ft east of the confluence with Ten Site Canyon. In well R-13, located
approximately 5800 ft east-southeast of R-15, the regional aquifer was encountered at a depth of 833 ft.

Flow in the regional aquifer is generally west to east with some deviation resulting from pumping within the Pajarito Mesa
well field. However, the flow tends to come back toward the east from pumping of other wells. Average flow velocity for the
regional aquifer in the vicinity of Mortandad Canyon is estimated to be about 95 ft/yr.
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Table A-4

Pajarito Canyon Watershed Conceptual Model

Conceptual
Model Element

Characteristic

Pajarito Canyon

Twomile Canyon

Threemile Canyon

Surface Water | Flow Surface water occurs in Pajarito Canyon mostly as | Flow is ephemeral west of TA-03 | Surface water flow in Threemile
intermittent flow. Short reaches of perennial flow and is possibly intermittent from Canyon is ephemeral, except for
occur downstream of spring discharges in Starmers | TA-03 to the confluence with a possibly intermittent reach
Gulch and below the 4-series springs in White Rock | Pajarito Canyon. supported by springs above the
Canyon. Surface water flow is ephemeral in central confluence of Threemile and
Pajarito Canyon between the confluences with Pajarito Canyons.

Twomile and Threemile Canyons. Flow is also
ephemeral through White Rock.

Springs Location In the western portion of Pajarito Canyon, springs Springs issue from the canyon There are two springs on the floor
issue from canyon slopes above the alluvium. The | floor of upper Twomile Canyon in | of Threemile Canyon: Threemile
probable source of these springs is the upper part of | TA-03 and TA-58. These springs | and TA-18 Springs.
the Tshirege Member of the Bandelier Tuff. Typical |include Hanlon, Anderson,
discharge rates are approximately 1 to 15 gal./min. | SM-30, SM-30A, and TW-1.72
Springs include PC, Homestead, Upper Starmer, Springs.

Charlies, Garvey, Perkins, Starmer, and Josie

Springs, Keiling, and Bulldog Springs.
Alluvial Extent The nature and extent of alluvial groundwater will be | The extent of alluvial groundwater | Alluvial groundwater has been
Groundwater defined with new well installed in Spring 2008. will be defined with new wells documented in lower Threemile

Alluvial wells have been installed between TA-18
and NM 4. These wells demonstrate the presence of
alluvial groundwater in this part of Pajarito Canyon.
The drilling of seven test holes in 1985 showed that
the saturation in lower Pajarito Canyon does not
extend laterally under Mesita del Buey near MDAs
G and L (Devaurs 1985, 007416; Devaurs and
Purtymun 1985, 007415). Three of the alluvial test
holes were completed as groundwater monitoring
wells (PCO-1, -2, and -3).

installed in Spring 2008.

Canyon at 18-BG-1 and
18-MW-8. Alluvial groundwater
occurrences will be further
defined with new wells installed in
Spring 2008.
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Table A-4 (continued)

Conceptual
Model Element

Characteristic

Pajarito Canyon

Twomile Canyon

Threemile Canyon

Depth/
Thickness

Wells PCO-1, -2, and -3 are probably representative
of alluvial groundwater between TA-18 and NM 4.
When installed, depth to water was 1.3 ft in PCO-1,
6.3 ft in PCO-2, and 3.1 ft in PCO-3 (Purtymun
1995, 045344). Assuming continuous saturation in
the alluvium, the saturated thickness is about 9.7 ft
in PCO-1, 2.7 ftin PCO-2, and 8.9 ft in PCO-3. The
saturated thickness varies seasonally, with no water
present in dry years.

No data

In well 18-BG-4, the water level
was 2.5 ft bgs.

Intermediate
Groundwater

Extent/
Hydrology

Intermediate perched water is likely to occur
beneath Pajarito Canyon, but knowledge of its
extent and quality is incomplete.

Perched water was indicated during the drilling of
PM-2 and SHB-4 in the vicinity of TA-18. At PM-2, a
“show of water at 335 ft” was noted in the Otowi
Member of the Bandelier Tuff during the cable-tool
drilling (Cooper et al. 1965, 008582). In SHB-4, the
core tube and core from the top of the Otowi
Member from about 125 ft to 145 ft were wet when
they came out of the hole (Gardner et al. 1993,
012582).

Test Holes 5 and 6 were drilled in 1950 to detect
perched groundwater in Pajarito Canyon south of
TA-54. Test Hole 5 was drilled through the
Bandelier Tuff and into basalts at a total depth of
263 ft. Test Hole 6 was also drilled through the tuff
and into basalts to a total depth of 300 ft (Griggs
and Hem 1964, 092516). These dry test holes
indicate that perched water does not occur in the
upper part of the vadose zone in this part of the
canyon.

Between 2000 and 2002 regional wells R-20, R-22,
R-23, and R-32 were installed in lower Pajarito
Canyon. Perched intermediate water was not
identified during the drilling of wells R-20, R-22, and
R-32. However, at R-23, near the eastern

Well 03-MW-1 is a 28-ft-deep
mesa-top well that samples
shallow intermediate perched
water near building SM-30 at
TA-03. A thin zone of saturation
occurs in tuffs of the upper
Tshirege Member. The depth to
water in well 03-MW-1 is 20 ft.

Characterization well R-19,
located on the mesa south of
Threemile Canyon, had
indications of possible perched
water at depths of 834 to 840 ft
and 894 to 912 ft (Broxton et al.
2001, 071254). Both zones were
screened in the completed well,
but only the 894- to 912-ft interval
(screen 2) in the Puye Formation
yields water.
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Conceptual
Model Element

Characteristic

Pajarito Canyon

Twomile Canyon

Threemile Canyon

Laboratory boundary, there were indications that
perched intermediate water may be present in
Cerros del Rio basalt. However, R-23 is only
screened in the regional aquifer.

Regional
Aquifer

Depth/
Hydrology

Based on Laboratory water-level maps, the general
direction of groundwater flow in the regional aquifer
is east to southeast in the vicinity of Pajarito
Canyon. Depth to the regional aquifer is known in
Pajarito Canyon at supply well PM-2 and in
characterization wells R-20, R-22, R-23, and R-32.
The static water level for PM-2 in 2001 was at a
depth of 855 ft. In 2002, the top of the regional
water table was at a depth of 826 ft in R-20, 890 ft in
R-22, 828 ft in R-23, and 776 ft in R-32. R-23 is
completed with a single well screen, R-20 and R-32
have three well screens, and R-22 has five well
screens. The upper portion of the regional aquifer
probably discharges at Spring 4A in White Rock
Canyon.

There are no regional aquifer
wells associated with Twomile

Canyon.

Well R-19 is located on the mesa
south of Threemile Canyon. It is
downgradient from firing site 1J in

TA-36 and is upgradient of TA-18.

In addition to two screens in the
vadose zone (described above),
R-19 has five screens in the
regional aquifer.
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Table A-5
Water Canyon Watershed Conceptual Model

Conceptual
Model Element

Characteristic

Upper Water Canyon and Cafion de Valle

Middle Water Canyon

Lower Water, Fence,
and Potrillo Canyons

Surface Water | Flow Water Canyon: Perennial from NM 501 to | Flow is ephemeral at gage station Lower Water Canyon is ephemeral,
the eastern edge of TA-28. Intermittent E265.2 except for a perennial reach supported
surface water occurs in upper Water by Spring 5AA near the confluence of
Canyon (gage E252) primarily in the Water and Potrillo Canyons.
spring. Flow in Potrillo and Fence Canyons is
Cafion de Valle: Perennial from Peter entirely ephemeral.

Seep to gage E256. Intermittent surface
water exists from natural and
anthropogenic sources to gage E262.

Springs Flow Armistead Spring and American Spring, | No springs are in the vicinity of TA- Spring 5AA in lower Water Canyon. No
west of the Laboratory, and SWSC, 49, except for the seep near the Beta | springs exist in Potrillo or in Fence
Burning Ground, Martin, and the Hollow | hole. Canyons.

(on Laboratory property) and others in

the upper reaches of Cafion de Valle
Alluvial Extent/Hydrology | Water Canyon: Some alluvial Alluvial groundwater is in WCM-1 and | Potrillo: One known occurrence of
Groundwater groundwater may be present near the WCM-2, but no water is present in alluvial groundwater in Potrillo Canyon

headwaters. Because of the limited
addition of water, lack of springs and
seeps, and rare discharge from tributary
canyons, the occurrence and duration of
alluvial groundwater likely decreases
downcanyon.

Cafon de Valle: Alluvial groundwater
system near SWSC and Burning Ground
Springs is perennial. Alluvial water in
Martin Canyon and the Fishladder
drainage is intermittent.

Alluvium is typically less than 10 ft thick;
however, saturation does extend into the
tuff.

WCO-1, WCO-2, and WCO-3,
although water was found in WCO-2
in 2005. In most years, the
downstream extent of alluvial
groundwater may be between WCM-
2 and WCO-1.

is in moisture access hole POTM-2.
Several other boreholes have been
drilled near this area to define the
extent of the groundwater found in
POTM-2, but all are dry.

Fence: No occurrences of alluvial
groundwater have been documented
for Fence Canyon. However, only one
well was installed, well FCO-1, located
near NM 4. Based on physiography, no
alluvial water is expected.
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Table A-5 (continued)

Conceptual
Model Element

Characteristic

Upper Water Canyon and Cafion de Valle

Middle Water Canyon

Lower Water, Fence,
and Potrillo Canyons

Intermediate
Groundwater

Extent/Hydrology

Lateral extent of the deep perched zone
has not been determined; however, in
R-25 and SHB-3, a thick perched zone
was encountered. Shallower,
disconnected, and transient zones of
perched saturation have been identified
elsewhere within the TA-16 mesa.

Four core holes (CH-1, CH-2, CH-3,
and CH-4) were drilled to depths of
300 to 500 ft from 1959 to 1961 at the
main experimental area, and more
than 50 experimental holes were
drilled as deep as 142 ft in Areas 1, 2,
2A, 2B, 3, and 4. No perched water
was encountered in any of the core
holes, and all holes have remained
dry with the exception of CH-2, DT-5,
DT-5P.

Water: None found in the two existing
CdV wells (CdV-R-15 and CdV-R-37)

Potrillo and Fence: The presence of
perched water cannot be determined
from available data.

Regional
Aquifer

Depth/Hydrology

R-25 encountered the regional aquifer at
1286 ft.

Water supply well PM-2: 730 ft below
the bottom of Potrillo Canyon and
620 ft below the bottom of Fence
Canyon.
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Table A-6
White Rock Canyon Watershed Conceptual Model
Conceptual

Model Element Characteristic Description

Surface Water | Flow Flow from regional aquifer springs supports perennial surface water flow in several canyons just above where they reach
the Rio Grande: Sandia, Pajarito, Ancho, and Chaquehui Canyons. Except for Sandia Canyon, flows in these canyons
reach the Rio Grande.
A municipal sanitary treatment plant discharges effluent into Mortandad Canyon just above the river at the northern county
boundary.

Springs Location Springs near the Rio Grande represent natural discharge from the regional aquifer. Regional aquifer springs are present

just above the Rio Grande in Sandia, Pajarito, Ancho, and Chaquehui Canyons.

Los Alamos Canyon and Water Canyon do not have significant springs in their lower reaches. A small seep (Otowi Spring)
emerges along the Rio Grande bank south of Los Alamos Canyon. A small seep (Spring 5AA) issues from the Totavi Lentil
in lower Water Canyon, but seldom has there been sufficient water for sampling.

Springs discharge from two geologic units: the Tesuque Formation and the Totavi Lentil (the lower part of the Puye
Formation). The Tesuque Formation consists of sandstones, siltstones, and interbedded basalts. The Totavi Lentil is a
channel-fill deposit made up of grain sizes ranging from gravel to boulders.

Group | springs discharge from the Totavi Lentil on the west side of the river. Water is dominated by calcium bicarbonate
with sulfate and chloride of about 4 mg/L and total dissolved solids (TDS) averages 163 mg/L. These springs follow the
outcrop of the Totavi Lentil, increasing their elevation above the river in a downstream direction. These higher elevation
springs generally occur on the flanks of or in the bottom of canyons where erosion has exposed the Totavi Lentil.

Group Il springs discharge from coarse-grained Tesuque Formation sediments on both sides of the river. These springs
have sodium bicarbonate water with about 3 mg/L of sulfate and chloride, and TDS averages 183 mg/L.

Group Il springs discharge from fine-grained Tesuque Formation sediments on the west side of the river. These springs
also have sodium bicarbonate water with about 10 mg/L of sulfate, 3 mg/L of chloride, and TDS averages 215 mg/L.

Group IV springs discharge from fine-grained Tesuque Formation sediments on the east side of the river near faults and
basalt flows. These springs have varied chemistry with higher TDS than the other springs, of 270 to 500 mg/L.

Most of the springs discharge close to the elevation of the Rio Grande, although some springs discharge at elevations
several tens of feet above the Rio Grande. There are different hypotheses about the meaning of the elevation of springs
above the river. One hypothesis is that the elevations could reflect channeling of discharge from the regional aquifer along
the higher-permeability Totavi Lentil, combined with the increase in elevation of the water table with distance west of the
river. Another hypothesis of spring occurrence is that the elevation of springs above the river could reflect local variations
in permeability and geology related to numerous landslides along the canyon walls. A third hypothesis is that the elevation
of some springs above the river indicates that they discharge from perched groundwater located above the regional
aquifer.
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Table A-6 (continued)

Conceptual

Model Element Characteristic Description
Alluvial Extent Alluvial groundwater is not present in the White Rock Canyon area.

Groundwater Depth/Thickness | Not applicable

Intermediate Extent/Hydrology | Perched intermediate groundwater may or may not be present in the White Rock Canyon area. The elevation and
Groundwater geochemistry of some springs above the river indicate they may discharge from perched groundwater located above the

regional aquifer.
Depth/Thickness | Not applicable

Regional Depth/Hydrology | The Rio Grande is the major groundwater discharge point for the regional aquifer underlying the Pajarito Plateau.
Aquifer The Buckman well field lies adjacent to the Rio Grande on the east side of the river. These wells draw their water from

Santa Fe Group sediments. Water in these wells is quite old, having passed through the deeper portion of the basin fill
sediments where it acquired a higher load of dissolved solutes.
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Table A-7
Guaje Canyon Watershed Conceptual Model
Conceptual
Model
Element Characteristic Description

Surface Flow Guaje Canyon heads in the Sierra de los Valles and is part of the Los Alamos Canyon watershed. Guaje Canyon contains an

Water interrupted stream with a perennial reach extending from springs located upstream of Guaje Reservoir to some distance
downstream of the reservoir. An intermittent reach extends farther downstream to the confluence with lower Los Alamos
Canyon. Snowmelt runoff does not reach the Rio Grande. Guaje Canyon crosses San lldefonso Pueblo land and continues
to its confluence with lower Los Alamos Canyon, approximately a mile west of the Rio Grande.
Rendija Canyon heads on the flanks of the Sierra de los Valles and contains an ephemeral stream. Barrancas Canyon
heads on the Pajarito Plateau and has intermittent and ephemeral flow. No springs have been found in any of these
canyons.
Base flow has been monitored at the station Guaje Canyon located below the reservoir for several decades. Gaging stations
in these canyons include Guaje above Rendija, Rendija above Guaje, and Guaje at State Highway 502. For many gages,
flow information is not available. These gages do not yet have an established rating curve.

Springs Location None

Alluvial Extent Only two alluvial wells have been installed in Guaje Canyon to investigate the presence of alluvial groundwater. These wells

Groundwater were completed in the perennial reach of the canyon, and alluvial groundwater was encountered near the stream level. For

Rendija and Barrancas Canyons, no alluvial wells have been installed and no alluvial groundwater is known.

Intermediate

Extent/ Hydrology

No intermediate groundwater wells have been installed, and no intermediate groundwater is known to exist in these canyons.

Groundwater Drilling of the water supply wells in Rendija and Guaje Canyons has not found any intermediate groundwater.
Regional Depth/ Hydrology | The regional aquifer occurs in the Puye Formation and the Santa Fe Group near Guaje Canyon. The regional aquifer
Aquifer probably includes rocks of the Tschicoma Formation in the western part of the canyons. The regional aquifer supplies water

to the wells of the Guaje well field. The piezometric surface at R-24 in Guaje Canyon is about 720 ft bgs.
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Table A-8
Bayo Canyon Watershed Conceptual Model
Conceptual

Model Element Characteristic Description

Surface Water | Flow Bayo Canyon is part of the Los Alamos Canyon watershed. Bayo Canyon heads on the Pajarito Plateau on land owned by
Los Alamos County and extends across the northeast portion of the Laboratory (TA-74), crosses San lldefonso Pueblo
land to the east, and terminates at its confluence with lower Los Alamos Canyon near Totavi. Surface water flow in Bayo
Canyon is ephemeral and intermittent, and there are no springs in the vicinity. Stream loss caused by infiltration into the
underlying alluvium and evapotranspiration typically prevents surface flow from discharging to Los Alamos Canyon. The
only gaging station in Bayo Canyon is Bayo below TA-10.

Springs Location None

Alluvial Extent No alluvial groundwater was encountered during drilling of about 90 boreholes at the TA-10 site in upper Bayo Canyon.

Groundwater Depth/Thickness | Not applicable

Intermediate Extent/Hydrology | None known

Groundwater Depth/Thickness | Not applicable

Regional Depth/Hydrology | The regional aquifer occurs in the Puye Formation and the Santa Fe Group in the vicinity of Bayo Canyon. The regional

Aquifer aquifer probably includes rocks of the Tschicoma Formation in the western part of the canyons. The regional aquifer

supplies water to the wells of the Guaje well field. The aquifer lies at depths of about 230 to 570 ft in the Guaje well field.
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Table A-9
Ancho Canyon Watershed Conceptual Model

Conceptual
Model Element

Characteristic

Description

Surface Water

Flow

Ancho Canyon heads on the Pajarito Plateau and for the most part has ephemeral flow. The canyon has two main
branches, the northern one known as North Ancho Canyon. Gaging stations include Ancho above north fork Ancho, Ancho
north fork below State Highway 4, and Ancho below State Highway 4. These stations have shown little flow. The average
discharge for Ancho below State Highway 4 from 7 yr of record is 0.005 cubic feet per second (cfs) or 3.6 acre-ft/yr. No
other information on surface-water quality or flows is available. The only perennial section of the canyon is near the

Rio Grande.

Springs

Location

Beginning less than a mile above the Rio Grande, Ancho Canyon is perennial, with flow fed by Ancho Spring, a regional
aquifer spring.

Alluvial
Groundwater

Extent

Little is known about the presence of alluvial groundwater in Ancho Canyon. Ancho Canyon contains thick alluvium that
could host perched groundwater, and three boreholes (ASC-15, ASC-16, and ASC-18) drilled by the former Environmental
Restoration (ER) Project encountered 4 ft to 9 ft of saturation in alluvium below MDA Y. Several boreholes drilled
downgradient of MDA Y encountered no alluvial groundwater, suggesting the occurrence of alluvial groundwater in this
area is limited in extent.

Intermediate
Groundwater

Extent/Hydrology

No intermediate perched zones have been found beneath Ancho Canyon, although further borehole information may
change this. Borehole DMB-1, drilled by the former ER Project between building 69 and the administrative area at TA-39,
penetrated 119 ft of Bandelier Tuff and 5 ft of Cerros del Rio basalts. No intermediate-depth perched water was
encountered in this hole, but clay-lined fractures and vesicles in the basalt suggest that periodic passage of groundwater
through these rocks may occur. A test hole (TH-7) drilled 10 ft into basalts in Ancho Canyon below NM 4 was dry. The hole
was drilled in 1950 and has since been plugged.

R-31 was drilled in TA-39 in the north fork of Ancho Canyon. A screen was placed from 439 to 454 ft at a possible perched
zone, based on water observed in a borehole video. The zone has been dry since and no water samples have been
collected from it.

Depth/Thickness

Not applicable

Regional
Aquifer

Depth/Hydrology

Groundwater flow in the regional aquifer beneath Ancho Canyon is to the east and southeast, toward the Rio Grande. The
regional aquifer lies at about 1000 to 1170 ft beneath the mesa at TA-49 and is within the Cerros del Rio basalt, the
underlying Puye fanglomerate, Totavi gravels, and possibly the Santa Fe Group.

Regional aquifer characterization well R-31 in TA-39 found the regional aquifer at about 530 ft within the Cerros del Rio
basalt, the underlying Puye fanglomerate, and Totavi gravels. Postdrilling water-quality sampling has not been completed
at this well.
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Table A-10
Chaquehui Canyon Watershed Conceptual Model
Conceptual
Model Element Characteristic Description

Surface Water | Flow Chaquehui Canyon heads on the Pajarito Plateau and contains an ephemeral stream in its upper portion. About 0.5 mi
above the Rio Grande, Doe Spring, a regional aquifer spring, maintains a short perennial reach. Farther down the
drainage, Springs 9 and 9A maintain perennial flow that extends 0.25 mi to the Rio Grande. Gaging stations in Chaquehui
Canyon include Chaquehui at TA-33 and Chaquehui tributary at TA-33. No flow data were available in 2002. The gaging
stations have insufficient data to establish flow-rating curves.

Springs Location Springs issue from basalts near the Rio Grande in the area of Chaquehui Canyon (Springs 8A, 9, 9A, 9B, and Doe). These
springs are located 130—-200 ft above the Rio Grande, and they may represent discharge points for intermediate-depth
perched water bodies. Alternatively, these springs may represent discharge from the regional aquifer in White Rock
Canyon. Spring sampling is covered in the White Rock Canyon spring portion of the Interim Plan.

Alluvial Extent Little is known about the presence of alluvial groundwater in Chaquehui Canyon. Much of Chaquehui Canyon is unlikely to

Groundwater contain perched alluvial groundwater because most of its course forms a steep narrow drainage through basalts that are
swept free of alluvium by runoff..

Intermediate Extent/Hydrology | No intermediate groundwater is known in Chaquehui Canyon; however, there has been no drilling in the area.

Groundwater Depth/Thickness | Not applicable
Regional Depth/ Hydrology | Characterization well R-31 in TA-39 (Ancho Canyon) found the regional aquifer at about 530 ft within the Cerros del Rio
Aquifer basalt, the underlying Puye Fanglomerate, and Totavi gravels.
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Table A-11
Frijoles Canyon Watershed Conceptual Model

Conceptual

Model Element Characteristic Description

Surface Water | Flow Frijoles Canyon lies south of Laboratory land and heads within the Sierra de los Valles. Rito de los Frijoles is a perennial
stream that originates in the upper canyon and extends to the Rio Grande. The stream originates from springs in upper
Frijoles Canyon.
A gaging station in Frijoles Canyon is Rito de los Frijoles at Bandelier. In 2002, there were 365 d with flow, a total volume
of 439 acre-ft, and a maximum flow of 19 cfs.

Springs Location One regional aquifer spring, Spring 10, discharges at the edge of the Rio Grande south of Frijoles stream. The spring has
a very low discharge and is difficult to sample separately from river water.

Alluvial Extent No wells have been drilled into the alluvium in Frijoles Canyon. The alluvium is generally thin, on the order of 6 m or less.

Groundwater The presence of perennial surface flow suggests a large extent of alluvial saturation.

Depth/Thickness | Not applicable

Intermediate Extent/Hydrology | No intermediate groundwater is known to exist in the area of Frijoles Canyon; however, no wells have been drilled.

Groundwater Depth/Thickness | Not applicable

Regional Depth/Hydrology | No regional aquifer wells are located in Bandelier National Monument. The nearest wells are in Ancho Canyon and are

Aquifer described above.
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This appendix presents screening tables (Tables B-1 through B-7) used to identify constituents of
potential concern and to optimize the monitoring strategy for each watershed. Groundwater and base-flow
data from 2002 to 2007 are screened against one-half the lowest applicable regulatory standards
(presented in Table 1.7-1), and against background values, where available. The screening tables are
organized by contaminant type in each water type (e.g., spring, perennial base flow, regional aquifer, etc.)
within each watershed.

Tables B-1 through B-7 correspond to each of the major watershed groupings. From left to right, the
summary data within these tables include the analyte screened; the analytical method and units; the
number of analyses; the number of detects and percent detection rate (D Rate %); the minimum, mean
and maximum of detected values (or if in italics, the minimum, mean, and maximum of detection levels);
the number and percentage of nondetects (ND Rate %); the applicable background value (BV), if
available; the number of detections greater than the BV (D>BV); the number of nondetects greater than
the lowest applicable standard (ND>Std) and the number of detects greater than the lowest applicable
standard (D>Std); the number of detects greater than one-half the lowest applicable standard (D>Std/2);
the percentage of detects greater than one-half the lowest applicable standard (D>Std/2 Rate %); the
lowest applicable standard (Level) and the type of standard; the number of sampling locations with data;
the number of sampling locations with detected concentrations greater than the standard (D>Std [number
of locations]); the number of sampling locations with detected concentrations greater than one-half the
standard (D>Std/2 [number of locations]); and a list of the sampling locations with a detected
concentration greater than the standard (D>Std Stations). Descriptions of the abbreviations used for
standards applicable to the screens are included in Table 1.7-1.
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Screening Table for Los Alamos Canyon Watershed (including Pueblo Canyon)

Table B-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

No.of | ND Locations D>Std D>Std/2
No. of No. of D Rate Non- | Rate D>  ND> D> | D> D>Std/2 with Data | (number of | (number of D>Std
Analyte Method Units | Analyses | Detects | % Min Mean Max detects | % BV BV | Std Std| Stdl2 Rate% Level Std Type | (number) = locations) @ locations) | Stations

LA, Geninorg, F, Ephemeral

Alkalinity-CO3 EPA:310.1 mg/L |27 6 22 0.984 2.294 7.61 21 78 - -0 0 0 0 - - 9 - - -
Alkalinity-CO3+HCO3 EPA:310.1 mg/L |28 28 100 [30.8 120.404 (237 0 0 - -0 0 0 0 - - 9 - - -
Alkalinity-HCO3 EPA:310.1 mg/L |8 8 100 30.7 130.013 236 0 0 - - 0 0 0 0 - - 5 - - -
Ammonia EPA:350.1 mg/L |1 1 100 154 154 154 0 0 - -0 0 0 0 - - 1 - - -
Ammonia as Nitrogen EPA:350.1 mg/L 19 12 63 0.043 5.75142 |26.6 7 37 - -0 0 0 0 - - 9 - - -
Bromide EPA:300.0 mg/L 24 10 42 0.113 0.1798 0.283 14 58 - -0 0 |0 0 - - 9 - - -
Calcium EPA:200.7 mg/L 14 14 100 134 20.7571 |33.3 0 0 - -0 0 |0 0 - - 5 - - -
Calcium SW-846:6010B mg/L |20 20 100 (111 33.785 [89.4 0 0 - -0 0 |0 0 - - 9 - - -
Chemical Oxygen Demand EPA:410.4 mg/L |1 1 100 7.3 7.3 7.3 0 0 - -0 0 0 0 - - 1 - - -
Chloride EPA:300.0 mg/L |28 28 100 2.94 65.9514 282 0 0 - -0 0 0 0 - - 9 - - -
Cyanide (Total) EPA:335.3 mg/L |4 1 25 0.00393 10.00393 0.00393 |3 75 - -0 0 |0 0 - - 4 - - -
Cyanide (Total) SW-846:9012A mg/L |4 0 0 0.0025 0.0025 |0.0025 |4 100 - -0 0 0 0 - - 4 - - -
Dissolved Organic Carbon EPA:415.1 mg/L 4 4 100 16.32 10.1625 19 0 0 - - 0 0 0 0 - - 4 - - -
Fluoride EPA:300.0 mg/L |28 28 100 |0.164 0.38964 |1.17 0 0 - -0 0 |0 0 - - 9 - - -
Hardness EPA:200.7 mg/L |5 5 100 (86.9 103.44 118 0 0 - -0 0 0 0 - - 2 - - -
Hardness SM:A2340B mg/L |28 28 100 324 88.7821 (259 0 0 - -0 0 |0 0 - - 9 - - -
Magnesium EPA:200.7 mg/L 14 14 100 |3.63 5.13286 |8.48 0 0 - - 0 0o |0 0 - - 5 - - -
Magnesium SW-846:6010B mg/L |20 20 100 |1.13 4.8645 |8.62 0 0 - -0 0 |0 0 - - 9 - - -
Nitrate-Nitrite as Nitrogen EPA:353.1 mg/L 11 10 91 0.02 0.63891 |2.66 1 9 - -0 0 0 0 - - 7 - - -
Nitrate-Nitrite as Nitrogen EPA:353.2 mg/L |15 10 67 0.0176 0.80407 3.03 5 33 - - 0 o |0 0 - - 9 - - -
Oxalate EPA:300.0 mg/L |1 0 0 1 1 1 1 100 - -0 0 0 0 - - 1 - - -
Perchlorate EPA:314.0 ug/L 22 3 14 17 24.3333 |30.2 19 86 - -0 0 |0 0 - - 9 - - -
Perchlorate SW846 6850 Modified ug/L 7 5 71 0.182 0.3588 |0.418 2 29 - -0 0 0 0 - - 6 - - -
Perchlorate SW-846:6850 ug/L 15 10 67 0.117 0.2966 |0.572 5 33 - -0 0 |0 0 - - 9 - - -
pH EPA:150.1 SuU 27 27 100 |7.02 7.53556 8.36 0 0 - -0 0 |0 0 - - 9 - - -
Potassium EPA:200.7 mg/L 14 14 100 3.24 7.95643 18 0 0 - -0 0 0 0 - - 5 - - -
Potassium SW-846:6010B mg/L |20 20 100 (3.49 9.188 20.5 0 0 - -0 0 0 0 - - 9 - - -
Silicon Dioxide EPA:200.7 mg/L |9 9 100 [31.6 51.1444 |78.5 0 0 - -0 0 |0 0 - - 5 - - -
Silicon Dioxide SW-846:6010B mg/L |20 20 100 |17.6 39.86 83.4 0 0 - -0 0 |0 0 - - 9 - - -
Sodium EPA:200.7 mg/L 14 14 100 194 39.85 72.7 0 0 - -0 0 |0 0 - - 5 - - -
Sodium SW-846:6010B mg/L |20 20 100 7.9 69.845 168 0 0 - -0 0 |0 0 - - 9 - - -
Specific Conductance EPA:120.1 uS/cm |19 19 100 |133 604.263 1350 0 0 - - 0 o |0 0 - - 9 - - -
Specific Conductance SW-846:9050A uS/cm |6 6 100 193 464.333 679 0 0 - -0 0 0 0 - - 3 - - -
Sulfate EPA:300.0 mg/L |28 28 100 6.02 15.6511 |39.4 0 0 - -0 0 |0 0 - - 9 - - -
Total Dissolved Solids EPA:160.1 mg/L 34 34 100 109 312.853 |764 0 0 - - 0 0 |0 0 - - 9 - - -
Total Kjeldahl Nitrogen EPA:351.2 mg/L 23 22 96 0.033 4.05718 |28.8 1 4 - -0 0 0 0 - - 9 - - -
Total Organic Carbon EPA:415.1 mg/L |2 2 100 6.8 9.9 13 0 0 - -0 0 0 0 - - 2 - - -
Total Organic Carbon SW-846:9060 mg/L 4 4 100 6.2 6.4575 |6.73 0 0 - -0 0 0 0 - - 4 - - -
Total Phosphate as Phosphorus EPA:365.4 mg/L 28 16 57 0.076 2.91856 |8.46 12 43 - -0 0 0 0 - - 9 - - -
LA, Geninorg, UF, Ephemeral

Alkalinity-CO3 EPA:310.1 mg/L |8 2 25 0.893 3.3565 |5.82 6 75 - - 0 0 |0 0 - - 8 - - -
Alkalinity-CO3+HCO3 EPA:310.1 mg/L |9 9 100 404 101.344 (224 0 0 - -0 0 |0 0 - - 8 - - -
Alkalinity-HCO3 EPA:310.1 mg/L |4 4 100 43 49.55 58.7 0 0 - - 0 0o |0 0 - - 4 - - -
Ammonia as Nitrogen EPA:350.1 mg/L 4 1 25 231 23.1 231 3 75 - -0 0 1 25 39.1 AgAcU 4 - 1 -
Bromide EPA:300.0 mg/L |4 2 50 0.116 0.1385 |0.161 2 50 - -0 0o |0 0 - - 4 - - -
Calcium EPA:200.7 mg/L 15 15 100 |13.6 20.06 31.2 0 0 - -0 0 0 0 - - 5 - - -
Calcium SW-846:6010B mg/L |20 20 100 10.9 34.725 87.9 0 0 - - 0 0o |0 0 - - 9 - - -
Chloride EPA:300.0 mg/L 4 4 100 [34.7 56.525 |73.2 0 0 - -0 0 0 0 - - 4 - - -
Cyanide (Total) EPA:335.3 mg/L |25 7 28 0.00199 0.00498 0.0139 |18 72 - - 0 0o |0 0 - - 9 - - -
Cyanide, Amenable to Chlorination EPA:335.1 mg/L |1 0 0 0.00289 |0.00289 0.00289 |1 100 - -0 0 0 0 0.022 AgAcU |1 - - -
Cyanide, Amenable to Chlorination EPA:335.3 mg/L |2 0 0 0.0015 |0.0015 0.0015 |2 100 - -0 0 0 0 0.022 AgAcU 2 - - -
Cyanide, Amenable to Chlorination SW-846:9012A mg/L |1 0 0 0.005 0.005 0.005 1 100 - -0 0 0 0 0.022 AgAcU |1 - - -
Fluoride EPA:300.0 mg/L |4 4 100 |0.313 0.561 1.1 0 0 - - 0 0o |0 0 - - 4 - - -
Hardness EPA:200.7 mg/L 1 1 100 |92.2 92.2 92.2 0 0 - -0 0 0 0 - - 1 - - -
Hardness SM:A2340B mg/L |33 33 100 34.2 91.8818 254 0 0 - - 0 0o |0 0 - - 9 - - -
Magnesium EPA:200.7 mg/L |15 15 100 3.76 5.31667 8.33 0 0 - - 0 0o |0 0 - - 5 - - -
Magnesium SW-846:6010B mg/L |20 20 100 1.3 5.0395 8,51 0 0 - - 0 0o |0 0 - - 9 - - -
Nitrate-Nitrite as Nitrogen EPA:353.1 mg/L |4 3 75 0.0168 0.3226 |0.65 1 25 - -0 0o 0 0 132 LWu 4 - - -
Perchlorate EPA:314.0 ug/L 10 2 20 4.18 5.77 7.36 8 80 - - 0 0 0 0 - - 7 - - -
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Screening Table for Los Alamos Canyon Watershed (including Pueblo Canyon)

Table B-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

No.of | ND Locations D>Std D>Std/2
No. of No. of D Rate Non- | Rate D>  ND> D> | D> D>Std/2 with Data | (number of | (number of D>Std
Analyte Method Units | Analyses | Detects | % Min Mean Max detects | % BV BV | Std Std| Stdl2 Rate% Level Std Type | (number) = locations) @ locations) | Stations

Perchlorate SW846 6850 Modified ug/L 8 6 75 0.3 0.3475 |0.517 2 25 - -0 0 |0 0 - - 7 - - -
pH EPA:150.1 SU 4 4 100 |7.13 7.74 8.46 0 0 - - 0 0 0 0 - - 4 - - -
Potassium EPA:200.7 mg/L |15 15 100 (3.43 5.44067 |11.4 0 0 - -0 0 0 0 - - 5 - - -
Potassium SW-846:6010B mg/L 20 20 100 |3.17 9.391 20.1 0 0 - - 0 0 0 0 - - 9 - - -
Silicon Dioxide EPA:200.7 mg/L |5 5 100 [36.6 47.08 84.8 0 0 - -0 0 |0 0 - - 4 - - -
Silicon Dioxide SW-846:6010B mg/lL |5 5 100 |26.5 45.52 80.2 0 0 - -0 0 |0 0 - - 4 - - -
Sodium EPA:200.7 mg/L |15 15 100 194 31.02 47.7 0 0 - -0 0 0 0 - - 5 - - -
Sodium SW-846:6010B mg/L |20 20 100 7.6 69.015 159 0 0 - -0 0 |0 0 - - 9 - - -
Specific Conductance EPA:120.1 uS/cm |4 4 100 426 594.5 764 0 0 - -0 0 0 0 - - 4 - - -
Sulfate EPA:300.0 mg/L |4 4 100 (8.22 13.9675 |19.7 0 0 - -0 0 |0 0 - - 4 - - -
Suspended Sediment Concentration EPA:160.2 mg/L 33 28 85 1.2 187.075 |1880 5 15 - -0 0 0 0 - - 9 - - -
Total Kjeldahl Nitrogen EPA:351.2 mg/L |19 18 95 0.039 7.45594 |71.8 1 5 - -0 0 0 0 - - 9 - - -
Total Organic Carbon SW-846:9060 mg/L 20 20 100 (1.48 10.397 |53.1 0 0 - -0 0 0 0 - - 9 - - -
Total Phosphate as Phosphorus EPA:365.4 mg/L 4 4 100 |0.022 241125 |8.95 0 0 - -0 0 0 0 - - 4 - - -
Total Suspended Solids EPA:160.2 mg/L |5 5 100 8.8 22.56 58.7 0 0 - -0 0 0 0 - - 2 - - -
LA, Geninorg, F, Perennial

Alkalinity-CO3 EPA:310.1 mg/L |13 1 8 0.785 0.785 0.785 12 92 - -0 0 0 0 - - 2 - - -
Alkalinity-CO3+HCO3 EPA:310.1 mg/L |13 13 100 315 119.031 231 0 0 - -0 0 |0 0 - - 2 - - -
Alkalinity-HCO3 EPA:310.1 mg/lL |7 7 100 (37.1 113.429 196 0 0 - -0 0 0 0 - - 2 - - -
Ammonia as Nitrogen EPA:350.1 mg/L |5 3 60 4.23 15.31 22.3 2 40 - -0 0 0 0 - - 2 - - -
Bromide EPA:300.0 mg/L |9 3 33 0.13 0.17267 |0.194 6 67 - -0 0o 0 0 - - 2 - - -
Calcium EPA:200.7 mg/L |9 9 100 104 18.0333 |25.8 0 0 - -0 0 |0 0 - - 2 - - -
Calcium SW-846:6010B mg/L |6 6 100 10.4 21.5333 33 0 0 - -0 0o 0 0 - - 2 - - -
Chloride EPA:300.0 mg/L |13 13 100 13.6 34.7308 |58.6 0 0 - -0 0 |0 0 - - 2 - - -
Cyanide (Total) EPA:335.3 mg/lL |2 1 50 0.00194 0.00194 0.00194 |1 50 - -0 0o 0 0 - - 1 - - -
Cyanide (Total) SW-846:9012A mg/L |3 2 67 0.00272 10.0039 0.00508 |1 33 - -0 0o 0 0 - - 2 - - -
Dissolved Organic Carbon EPA:415.1 mg/lL |1 1 100 7.4 7.4 7.4 0 0 - -0 o |0 0 - - 1 - - -
Fluoride EPA:300.0 mg/L |13 13 100 |0.131 0.32246 |0.554 0 0 - -0 0 0 0 - - 2 - - -
Hardness EPA:200.7 mg/L |5 5 100 |63.1 71.74 76.5 0 0 - -0 o |0 0 - - 2 - - -
Hardness SM:A2340B mg/L 10 10 100 384 67.24 115 0 0 - -0 0o 0 0 - - 2 - - -
Magnesium EPA:200.7 mg/L |9 9 100 3.08 4.6 6.6 0 0 - -0 0o 0 0 - - 2 - - -
Magnesium SW-846:6010B mg/L |6 6 100 3.02 5.41833 |7.96 0 0 - -0 0o 0 0 - - 2 - - -
Nitrate-Nitrite as Nitrogen EPA:353.1 mg/lL |7 7 100 |0.39 2.58043 4.35 0 0 - -0 0o |0 0 - - 2 - - -
Nitrate-Nitrite as Nitrogen EPA:353.2 mg/L 4 4 100 0.165 0.96925 |1.82 0 0 - -0 0 0 0 - - 2 - - -
Perchlorate EPA:314.0 ug/L 9 3 33 4.7 5.01333 |5.53 6 67 - -0 0 0 0 - - 2 - - -
Perchlorate SW846 6850 Modified ug/L 5 2 40 0.401 0.406 0.411 3 60 - -0 0o 0 0 - - 2 - - -
Perchlorate SW-846:6850 ug/L 4 4 100 |0.112 0.2245 0.343 0 0 - -0 0o 0 0 - - 2 - - -
pH EPA:150.1 SuU 13 13 100 6.55 7.36615 |7.98 0 0 - -0 0o 0 0 - - 2 - - -
Potassium EPA:200.7 mg/L |9 9 100 2.73 8.68667 |16.4 0 0 - -0 0o 0 0 - - 2 - - -
Potassium SW-846:6010B mg/L |6 6 100 2.79 11.8867 |16.7 0 0 - -0 0o 0 0 - - 2 - - -
Silicon Dioxide EPA:200.7 mg/L |8 8 100 30.9 54.85 82.9 0 0 - -0 0o 0 0 - - 2 - - -
Silicon Dioxide SW-846:6010B mg/L |6 6 100 32.3 59.7667 |74.2 0 0 - -0 0o 0 0 - - 2 - - -
Sodium EPA:200.7 mg/L |9 9 100 9.84 36.9267 |73.8 0 0 - -0 0o 0 0 - - 2 - - -
Sodium SW-846:6010B mg/L |6 6 100 10.1 51.3833 74 0 0 - -0 0o 0 0 - - 2 - - -
Specific Conductance EPA:120.1 uS/cm |6 6 100 (152 471.333 687 0 0 - -0 0 0 0 - - 2 - - -
Specific Conductance SW-846:9050A uS/cm |7 7 100 (125 362.286 (610 0 0 - -0 0 0 0 - - 2 - - -
Sulfate EPA:300.0 mg/L 13 13 100 |7.11 19.4008 37.4 0 0 - -0 0 0 0 - - 2 - - -
Total Dissolved Solids EPA:160.1 mg/L |16 16 100 (73 281.313 420 0 0 - -0 0 0 0 - - 2 - - -
Total Kjeldahl Nitrogen EPA:351.2 mg/L |8 6 75 0.088 9.649 26.8 2 25 - -0 0 0 0 - - 2 - - -
Total Organic Carbon SW-846:9060 mg/L |3 3 100 |6.21 7.91 11.3 0 0 - -0 0 0 0 - - 2 - - -
Total Phosphate as Phosphorus EPA:365.4 mg/L |13 11 85 0.0633 3.76139 7.25 2 15 - -0 0 0 0 - - 2 - - -
LA, Geninorg, UF, Perennial

Alkalinity-CO3 EPA:310.1 mg/L |3 0 0 0.725 0.96667 |1.45 3 100 - -0 0 0 0 - - 2 - - -
Alkalinity-CO3+HCO3 EPA:310.1 mg/L |3 3 100 34.8 113.267 153 0 0 - - 0 0 0 0 - - 2 - - -
Alkalinity-HCO3 EPA:310.1 mg/L 1 1 100 [34.7 34.7 34.7 0 0 - -0 0 0 0 - - 1 - - -
Ammonia as Nitrogen EPA:350.1 mg/L |1 1 100 |4.69 4.69 4.69 0 0 - -0 0 1 100 8.19 AqChrU |1 - 1 -
Bromide EPA:300.0 mg/L |2 0 0 0.066 0.066 0.066 2 100 - - |0 0 0 0 - - 1 - - -
Calcium EPA:200.7 mg/L |6 6 100 10.7 15.8167 |25.6 0 0 - -0 0 0 0 - - 2 - - -
Calcium SW-846:6010B mg/L |6 6 100 10.5 21.95 32.8 0 0 - -0 0 0 0 - - 2 - - -
Chloride EPA:300.0 mg/lL |2 2 100 |57.5 58.45 59.4 0 0 - -0 0 0 0 - - 1 - - -
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Screening Table for Los Alamos Canyon Watershed (including Pueblo Canyon)

Table B-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

No.of | ND Locations D>Std D>Std/2
No. of No. of D Rate Non- | Rate D>  ND> D> | D> D>Std/2 with Data | (number of | (number of D>Std
Analyte Method Units | Analyses | Detects | % Min Mean Max detects | % BV BV | Std Std| Stdl2 Rate% Level Std Type | (number) = locations) @ locations) | Stations
Cyanide (Total) EPA:335.3 mg/L |11 4 36 0.00171 0.00271 |0.0036 |7 64 - -0 0o 0 0 - - 2 - - -
Cyanide, Amenable to Chlorination EPA:335.1 mg/L |3 0 0 0.00172 |0.0025 0.00289 3 100 - -0 0 0 0 0.022 AgAcU 2 - - -
Cyanide, Amenable to Chlorination EPA:335.3 mg/L |1 0 0 0.0015 |0.0015 |0.0015 |1 100 - -0 0 0 0 0.022 AgAcU |1 - - -
Fluoride EPA:300.0 mg/L |2 2 100 |0.513 0.517 0.521 0 0 - - 0 0 0 0 - - 1 - - -
Hardness EPA:200.7 mg/L |1 1 100 58.5 58.5 58.5 0 0 - -0 0o 0 0 - - 1 - - -
Hardness SM:A2340B mg/L |11 11 100 39 68.5455 |115 0 0 - -0 0 |0 0 - - 2 - - -
Magnesium EPA:200.7 mg/L |6 6 100 (3.2 4.46667 6.61 0 0 - -0 0o 0 0 - - 2 - - -
Magnesium SW-846:6010B mg/L |6 6 100 3.1 5.52833 |7.93 0 0 - - 0 0o |0 0 - - 2 - - -
Nitrate-Nitrite as Nitrogen EPA:353.1 mg/L |1 1 100 4.78 478 4.78 0 0 - -0 0o 0 0 132 Lwu 1 - - -
Perchlorate EPA:314.0 ug/L 5 1 20 1.99 1.99 1.99 4 80 - -0 0 0 0 - - 2 - - -
Perchlorate SW846 6850 Modified ug/L 1 1 100 0.451 0.451 0.451 0 0 - -0 0o 0 0 - - 1 - - -
pH EPA:150.1 SuU 2 2 100 6.94 6.955 6.97 0 0 - - 0 0 0 0 - - 1 - - -
Potassium EPA:200.7 mg/L |6 6 100 2.89 5.46667 16 0 0 - -0 0o 0 0 - - 2 - - -
Potassium SW-846:6010B mg/L |6 6 100 2.9 12.0367 |17.1 0 0 - -0 0 |0 0 - - 2 - - -
Silicon Dioxide EPA:200.7 mg/L |4 4 100 321 43.075 |71.3 0 0 - -0 0o 0 0 - - 2 - - -
Silicon Dioxide SW-846:6010B mg/L 2 2 100 |71.5 71.75 72 0 0 - - 0 0 0 0 - - 1 - - -
Sodium EPA:200.7 mg/L |6 6 100 |10 21.65 72.2 0 0 - -0 0o 0 0 - - 2 - - -
Sodium SW-846:6010B mg/L |6 6 100 (10.1 49.2833 |70.8 0 0 - -0 0 0 0 - - 2 - - -
Specific Conductance EPA:120.1 uS/cm |2 2 100 |571 572.5 574 0 0 - -0 o |0 0 - - 1 - - -
Sulfate EPA:300.0 mg/L 2 2 100 |17.2 17.25 17.3 0 0 - - 0 0 0 0 - - 1 - - -
Suspended Sediment Concentration EPA:160.2 mg/L 14 14 100 |0.947 23.7412 716 0 0 - -0 o |0 0 - - 2 - - -
Total Kjeldahl Nitrogen EPA:351.2 mg/L |5 5 100 0.043 12.5756 |28.3 0 0 - -0 0 0 0 - - 2 - - -
Total Organic Carbon SW-846:9060 mg/lL |6 6 100 6.21 15.2033 26.3 0 0 - -0 o |0 0 - - 2 - - -
Total Phosphate as Phosphorus EPA:365.4 mg/L |2 2 100 |8.41 8.42 8.43 0 0 - -0 0 0 0 - - 1 - - -
Total Suspended Solids EPA:160.2 mg/L |3 3 100 35.1 48 70.2 0 0 - -0 o |0 0 - - 1 - - -
LA, Geninorg, F, Springs
Alkalinity-CO3 EPA:310.1 mg/L |17 2 12 0.84 1.42 2 15 88 - -0 0o 0 0 - - 4 - - -
Alkalinity-CO3+HCO3 EPA:310.1 mg/L |18 18 100 67.5 104.417 145 0 0 - -0 0o 0 0 - - 4 - - -
Alkalinity-HCO3 EPA:310.1 mg/L |6 6 100 67.4 95.5667 133 0 0 - -0 0o 0 0 - - 2 - - -
Ammonia EPA:350.1 mg/L |1 0 0 0.05 0.05 0.05 1 100 - - 0 0 0 0 - - 1 - - -
Ammonia as Nitrogen EPA:350.1 mg/L |11 1 9 0.052 0.052 0.052 10 91 - - 0 o |0 0 0.2085714 Reg6 4 - - -
Bromide EPA:300.0 mg/L |14 9 64 0.071 0.25889 |1.12 5 36 - -0 0 0 0 - - 4 - - -
Calcium SW-846:6010B mg/L |18 18 100 (12.2 30.9778 435 0 0 - -0 0o 0 0 - - 4 - - -
Chloride EPA:300.0 mg/L |18 18 100 4.01 49.3667 180 0 0 - - 0 0o |2 11 250 NMGSF 4 - 1 -
Cyanide (Total) EPA:335.3 mg/L |3 0 0 0.0015 0.0015 |0.0015 |3 100 - -0 0o 0 0 0.2 NMGSF |3 - - -
Cyanide (Total) SW-846:9012A mg/L |3 0 0 0.00172 0.00233 |0.00277 |3 100 - - 0 0 0 0 0.2 NMGSF 2 - - -
Dissolved Organic Carbon EPA:415.1 mg/L |1 1 100 |3.05 3.05 3.05 0 0 - -0 0 0 0 - - 1 - - -
Fluoride EPA:300.0 mg/L |18 18 100 0.3 0.52561 1.03 0 0 - - 0 0o 4 22 16 NMGSF 4 - 2 -
Hardness EPA:200.7 mg/L |3 3 100 60.7 102.567 |135 0 0 - -0 0 0 0 - - 2 - - -
Hardness SM:A2340B mg/L |14 14 100 36.7 99.9643 131 0 0 - -0 0 0 0 - - 4 - - -
Magnesium SW-846:6010B mg/L 18 18 100 |1.52 5.85167 |9.78 0 0 - -0 0 0 0 - - 4 - - -
Nitrate-Nitrite as Nitrogen EPA:353.1 mg/L |10 10 100 |0.29 54.2838 511 0 0 - - 0 1 4 40 10 NMGSF 3 1 2 DP Spring
Nitrate-Nitrite as Nitrogen EPA:353.2 mg/L |8 8 100 0.164 2.58963 |6.92 0 0 - -0 0 1 13 10 NMGSF 4 - 1 -
Oxalate EPA:300.0 mg/L |1 0 0 1 1 1 1 100 - -0 0 0 0 - - 1 - - -
Perchlorate EPA:314.0 ug/L 14 0 0 4 4 4 14 100 - -0 0 0 0 245 Reg6 4 - - -
Perchlorate SW846 6850 Modified ug/L 5 5 100 0.26 0.5994 1.13 0 0 - - 0 0 0 0 245 Reg6 3 - - -
Perchlorate SW-846:6850 ug/L 8 8 100 0.168 0.7665 |1.44 0 0 - -0 0 0 0 24.5 Reg6 4 - - -
pH EPA:150.1 SuU 17 17 100 6.52 7.32706 8.46 0 0 - - 0 0 0 0 - - 4 - - -
Potassium SW-846:6010B mg/L 18 18 100 3.7 7.59556 |11 0 0 - -0 0 0 0 - - 4 - - -
Silicon Dioxide SW-846:6010B mg/L |18 18 100 121 41.3944 65.5 0 0 - - 0 0o 0 0 - - 4 - - -
Sodium SW-846:6010B mg/L |18 18 100 (17.2 50.1 144 0 0 - -0 0o 0 0 - - 4 - - -
Specific Conductance EPA:120.1 uS/cm |11 11 100 (282 441.909 850 0 0 - -0 0 0 0 - - 4 - - -
Specific Conductance SW-846:9050A uS/cm |6 6 100 (322 442.5 789 0 0 - -0 0 0 0 - - 2 - - -
Sulfate EPA:300.0 mg/L |18 18 100 6.44 18.4856 |34.7 0 0 - - 0 0 0 0 600 NMGSF 4 - - -
Total Dissolved Solids EPA:160.1 mg/L |20 20 100 209 283.35 455 0 0 - -0 0o 0 0 1000 NMGSF 4 - - -
Total Kjeldahl Nitrogen EPA:351.2 mg/L |13 8 62 0.036 0.22213 0.453 5 38 - - 0 0 0 0 - - 4 - - -
Total Organic Carbon SW-846:9060 mg/L 2 2 100 (4.78 4.795 4.81 0 0 - -0 0 0 0 - - 2 - - -
Total Phosphate as Phosphorus EPA:365.4 mg/L 18 8 44 0.021 1.29313 2.21 10 56 - -0 0 0 0 - - 4 - - -
LA, Geninorg, UF, Springs
Alkalinity-CO3 EPA:310.1 mglL 3 0 0 Jo725 0725 0725 |3 100 - -0 0 [0 o - - 3 - - -
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Screening Table for Los Alamos Canyon Watershed (including Pueblo Canyon)

Table B-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

No.of | ND Locations D>Std D>Std/2
No. of No. of D Rate Non- | Rate D>  ND> D> | D> D>Std/2 with Data | (number of | (number of D>Std
Analyte Method Units | Analyses | Detects | % Min Mean Max detects | % BV BV | Std Std| Stdl2 Rate% Level Std Type | (number) = locations) @ locations) | Stations
Alkalinity-CO3+HCO3 EPA:310.1 mg/L |3 3 100 |98.9 111.633 125 0 0 - -0 0 0 0 - - 3 - - -
Ammonia as Nitrogen EPA:350.1 mg/L |3 1 33 0.051 0.051 0.051 2 67 - - 0 0 0 0 0.2085714 Reg6 3 - - -
Bromide EPA:300.0 mg/L |3 2 67 0.095 0.0995 |0.104 1 33 - -0 0 |0 0 - - 3 - - -
Calcium SW-846:6010B mg/L 14 14 100 |12.2 31.5714 |43.7 0 0 - - 0 0 0 0 - - 4 - - -
Chloride EPA:300.0 mg/L |3 3 100 4.04 31.78 48.3 0 0 - -0 0 |0 0 - - 3 - - -
Cyanide (Total) EPA:335.3 mg/L |8 1 13 0.00272 10.00272 0.00272 |7 88 - -0 0 |0 0 0.2 MCL 4 - - -
Cyanide (Total) SW-846:9012A mg/L |3 0 0 0.00172 0.00172 0.00172 |3 100 - -0 0o 0 0 0.2 MCL 2 - - -
Cyanide, Amenable to Chlorination SW-846:9012A mg/L |1 0 0 0.005 0.005 0.005 1 100 - -0 0 0 0 0.2 MCL 1 - - -
Fluoride EPA:300.0 mg/L |3 3 100 |0.32 0.56667 |1.05 0 0 - -0 0 |0 0 4 MCL 3 - - -
Hardness SM:A2340B mg/L |13 13 100 375 100.269 (131 0 0 - -0 0 |0 0 - - 4 - - -
Magnesium SW-846:6010B mg/L 14 14 100 |1.69 5.56071 [8.96 0 0 - -0 0 |0 0 - - 4 - - -
Nitrate-Nitrite as Nitrogen EPA:353.1 mg/L |3 3 100 0.452 3.59067 |8.78 0 0 - -0 0o 1 33 10 MCL 3 - 1 -
Perchlorate EPA:314.0 ug/L 4 0 0 0.989 2.60975 4 4 100 - -0 0 0 0 245 Reg6 2 - - -
Perchlorate SW846 6850 Modified ug/L 1 1 100 0.701 0.701 0.701 0 0 - -0 0 |0 0 245 Reg6 1 - - -
pH EPA:150.1 SuU 3 3 100 6.85 7.19333 |7.75 0 0 - -0 0 |0 0 - - 3 - - -
Potassium SW-846:6010B mg/L 14 14 100 |3.77 7.10214 |11.7 0 0 - - 0 0 0 0 - - 4 - - -
Silicon Dioxide SW-846:6010B mg/L |4 4 100 24.4 46.425 66.6 0 0 - -0 0 0 0 - - 3 - - -
Sodium SW-846:6010B mg/L 14 14 100 |17.1 50.55 146 0 0 - -0 0 0 0 - - 4 - - -
Specific Conductance EPA:120.1 uS/cm |3 3 100 |286 378.667 482 0 0 - -0 o |0 0 - - 3 - - -
Sulfate EPA:300.0 mg/L |3 3 100 7.44 15.6133 28 0 0 - -0 0 0 0 - - 3 - - -
Suspended Sediment Concentration EPA:160.2 mg/L 13 8 62 12 6.10625 11.6 5 38 - - 0 o |0 0 - - 4 - - -
Total Kjeldahl Nitrogen EPA:351.2 mg/L 11 8 73 0.014 0.15475 0.4 3 27 - -0 0 0 0 - - 4 - - -
Total Organic Carbon SW-846:9060 mg/L 12 6 50 0.947 3.17783 4.98 6 50 - -0 o |0 0 - - 4 - - -
Total Phosphate as Phosphorus EPA:365.4 mg/L |3 2 67 0.089 1.0945 2.1 1 33 - -0 0 0 0 - - 3 - - -
Total Suspended Solids EPA:160.2 mg/L |4 4 100 (3.2 19.85 41.2 0 0 - - 0 o |0 0 - - 2 - - -
LA, Geninorg, F, Alluvial
Alkalinity-CO3 EPA:310.1 mg/L |82 1 1 0.886 0.886 0.886 81 99 - -0 0 0 0 - - 19 - - -
Alkalinity-CO3+HCO3 EPA:310.1 mg/L 89 89 100 (31.2 108.635 290 0 0 - - 0 0 0 0 - - 19 - - -
Alkalinity-HCO3 EPA:310.1 mg/L 30 30 100 31.2 103.623 218 0 0 - -0 0o 0 0 - - 13 - - -
Ammonia EPA:350.1 mg/L |9 2 22 20.7 20.9 21.1 7 78 - - 0 0o |0 0 - - 5 - - -
Ammonia as Nitrogen EPA:350.1 mg/L |52 12 23 0.04 7.79292 130.3 40 77 - -0 7 8 15 0.2085714 Reg6 18 2 3 APCO-1,
PAO-4
Bromide EPA:300.0 mg/L |73 34 47 0.054 0.58324 |5.19 39 53 - - 0 0o |0 0 - - 19 - - -
Calcium SW-846:6010B mg/L |70 69 99 14.2 29.0928 74.3 1 1 - -0 0o 0 0 - - 17 - - -
Chloride EPA:300.0 mg/L 91 90 99 6.72 57.3334 506 1 1 - - 0 1 |4 4 250 NMGSF 19 1 2 LAUZ-1
Cyanide (Total) EPA:335.3 mg/L |13 1 8 0.00237 10.00237 0.00237 |12 92 - -0 0 0 0 0.2 NMGSF 13 - - -
Cyanide (Total) SW-846:9012A mg/L |18 4 22 0.00239 0.00294 0.00368 |14 78 - - 0 0o |0 0 0.2 NMGSF 13 - - -
Dissolved Organic Carbon EPA:415.1 mg/L |9 9 100 1.83 450111 |8.56 0 0 - -0 0 0 0 - - 5 - - -
Fluoride EPA:300.0 mg/L 190 88 98 0.102 0.40255 |0.81 2 2 - - 0 0o 2 2 1.6 NMGSF 19 - 2 -
Fluoride EPA:340.2 mg/L |1 1 100 |0.933 0.933 0.933 0 0 - -0 0o 1 100 1.6 NMGSF |1 - 1 -
Hardness EPA:200.7 mg/L |18 18 100 54.1 89.4167 120 0 0 - - 0 0 0 0 - - 5 - - -
Hardness SM:A2340B mg/L 45 45 100 |49 93.1356 190 0 0 - -0 0 0 0 - - 17 - - -
Humic Substances, Hydrophilic Acids USGS-WRI-79-4 mg/L |5 5 100 (0.6 1.38 2.4 0 0 - -0 0 0 0 - - 5 - - -
Humic Substances, Hydrophilic Bases USGS-WRI-79-4 mg/L |3 3 100 (0.1 0.33333 0.7 0 0 - -0 0 0 0 - - 3 - - -
Humic Substances, Hydrophilic Neutrals USGS-WRI-79-4 mg/L |3 3 100 (0.2 0.5 0.7 0 0 - -0 0 0 0 - - 3 - - -
Humic Substances, Hydrophilic Total USGS-WRI-79-4 mg/L |5 5 100 (0.8 1.88 3.7 0 0 - -0 0 0 0 - - 5 - - -
Humic Substances, Hydrophobic Acids USGS-WRI-79-4 mg/L |5 5 100 0.4 1.32 1.9 0 0 - -0 0 0 0 - - 5 - - -
Humic Substances, Hydrophobic Neutrals USGS-WRI-79-4 mg/L |5 5 100 0.4 0.78 15 0 0 - -0 0 0 0 - - 5 - - -
Humic Substances, Hydrophobic Total USGS-WRI-79-4 mg/L |5 5 100 (0.9 2.14 3.4 0 0 - -0 0 0 0 - - 5 - - -
Magnesium SW-846:6010B mg/L |70 69 99 2.6 5.86826 |9.71 1 1 - -0 0 0 0 - - 17 - - -
Nitrate-Nitrite as Nitrogen EPA:353.1 mg/L |52 50 96 0.01 1.46974 |11.6 2 4 - - 0 1 |3 6 10 NMGSF 16 1 2 APCO-1
Nitrate-Nitrite as Nitrogen EPA:353.2 mg/L 39 32 82 0.014 2.39874 26.4 7 18 - -0 3 3 8 10 NMGSF |18 1 1 LLAO-1b
Oxalate EPA:300.0 mg/L |7 0 0 1 1 1 7 100 - - |0 0 0 0 - - 5 - - -
Perchlorate EPA:314.0 ug/L 70 4 6 4.42 9.2225 |15.7 66 94 - -0 0 1 1 24.5 Reg6 19 - 1 -
Perchlorate SW846 6850 Modified ug/L 25 17 68 0.051 0.37027 |1.86 8 32 - - 0 0 0 0 245 Reg6 16 - - -
Perchlorate SW-846:6850 ug/L 39 31 79 0.0509 0.46731 7.3 8 21 - -0 0 0 0 245 Regb6 18 - - -
pH EPA:150.1 SuU 82 82 100 6.37 6.96037 |8.05 0 0 - - 0 0 0 0 - - 19 - - -
Potassium SW-846:6010B mg/L 70 69 99 251 7.71261 |18.7 1 1 - -0 0 0 0 - - 17 - - -
Silicon Dioxide SW-846:6010B mg/L 88 87 99 9.64 42.8775 |80.5 1 1 - - 0 0 0 0 - - 19 - - -
Sodium SW-846:6010B mg/L |70 69 99 8.78 54.3823 199 1 1 - - 0 0 0 0 - - 17 - - -
Specific Conductance EPA:120.1 uS/cm |52 52 100 150 869.096 21800 |0 0 - - 0 0 0 0 - - 18 - - -
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Screening Table for Los Alamos Canyon Watershed (including Pueblo Canyon)

Table B-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

No.of | ND Locations D>Std D>Std/2
No. of No. of D Rate Non- | Rate D>  ND> D> | D> D>Std/2 with Data | (number of | (number of D>Std
Analyte Method Units | Analyses | Detects | % Min Mean Max detects | % BV BV | Std Std Stdl2 Rate% Level Std Type | (number) | locations) | locations) | Stations

Specific Conductance SW-846:9050A uS/cm |30 30 100 169 427.133 1030 0 0 - -0 0 |0 0 - - 13 - - -
Sulfate EPA:300.0 mg/L 91 90 99 1.03 19.5644 142 1 1 - - 0 0 0 0 600 NMGSF |19 - - -
Total Dissolved Solids EPA:160.1 mg/L |95 94 99 97 304.947 1160 1 1 - -0 1 4 4 1000 NMGSF 19 1 2 LAUZ-1
Total Kjeldahl Nitrogen EPA:351.2 mg/L 63 55 87 0.025 2.26176 |29.7 8 13 - - 0 0 0 0 - - 19 - - -
Total Organic Carbon SW-846:9060 mg/L |12 12 100 |1.39 5.65583 |11 0 0 - -0 0 0 0 - - 12 - - -
Total Phosphate as Phosphorus EPA:365.4 mg/L 91 54 59 0.02 1.36654 |9.73 37 41 - -0 0 0 0 - - 19 - - -
LA, Geninorg, UF, Alluvial
Alkalinity-CO3 EPA:310.1 mg/L 13 0 0 0.725 0.725 0.725 13 100 - - 0 0 0 0 - - 13 - - -
Alkalinity-CO3+HCO3 EPA:310.1 mg/L |13 13 100 69.8 121.592 263 0 0 - -0 0 0 0 - - 13 - - -
Ammonia as Nitrogen EPA:350.1 mg/L 13 6 46 0.049 1.44667 4.4 7 54 - - 0 2 2 15 0.2085714 Reg6 13 2 2 APCO-1,

PAO-4
Bromide EPA:300.0 mg/L |13 5 38 0.077 0.8922 |2.27 8 62 - -0 0o 0 0 - - 13 - - -
Calcium SW-846:6010B mg/L 58 58 100 145 29.2259 |73.9 0 0 - - 0 0 0 0 - - 17 - - -
Chemical Oxygen Demand EPA:410.4 mg/L 13 10 77 6.49 37.692 |67.2 3 23 - -0 0 0 0 - - 13 - - -
Chloride EPA:300.0 mg/L |13 13 100 (7.42 43.84 95.8 0 0 - -0 0o 0 0 - - 13 - - -
Cyanide (Total) EPA:335.3 mg/L |29 7 24 0.00167 10.00242 |0.00372 22 76 - -0 0o 0 0 0.2 MCL 14 - - -
Cyanide (Total) SW-846:9012A mg/L 10 1 10 0.00404 0.00404 0.00404 9 90 - -0 0o 0 0 0.2 MCL 4 - - -
Cyanide, Amenable to Chlorination SW-846:9012A mg/L |5 0 0 0.005 0.005 0.005 5 100 - -0 0 0 0 0.2 MCL 5 - - -
Fluoride EPA:300.0 mg/L |13 13 100 |0.135 0.41962 |0.761 0 0 - -0 0o 0 0 4 MCL 13 - - -
Hardness EPA:200.7 mg/L |6 6 100 794 98.6333 113 0 0 - -0 0o 0 0 - - 5 - - -
Hardness SM:A2340B mg/L 45 45 100 51.5 93.2844 179 0 0 - -0 0o 0 0 - - 17 - - -
Magnesium SW-846:6010B mg/L |58 58 100 2.57 5.86931 |10.1 0 0 - -0 0o 0 0 - - 17 - - -
Nitrate-Nitrite as Nitrogen EPA:353.1 mg/L 13 10 e 0.18 2.0907 |9.73 3 23 - -0 0 1 8 10 MCL 13 - 1 -
Perchlorate EPA:314.0 ug/L 15 0 0 0.958 2.71573 |4 15 100 - -0 0 0 0 245 Reg6 5 - - -
Perchlorate SW846 6850 Modified ug/L 5 5 100 0.0969 |0.46818 |0.719 0 0 - -0 0o 0 0 245 Reg6 4 - - -
pH EPA:150.1 SuU 13 13 100 6.57 7.04385 |7.63 0 0 - -0 0o 0 0 - - 13 - - -
Potassium SW-846:6010B mg/L |58 58 100 2.53 7.52483 118.6 0 0 - -0 0o 0 0 - - 17 - - -
Silicon Dioxide SW-846:6010B mg/L 34 34 100 10.6 44.4706 106 0 0 - -0 0o 0 0 - - 15 - - -
Sodium SW-846:6010B mg/L |58 58 100 8.9 52.8929 194 0 0 - -0 0o 0 0 - - 17 - - -
Specific Conductance EPA:120.1 uS/cm 13 13 100 182 425923 821 0 0 - -0 0 0 0 - - 13 - - -
Sulfate EPA:300.0 mg/L |13 13 100 5.58 17.8638 |50.7 0 0 - -0 0o 0 0 - - 13 - - -
Suspended Sediment Concentration EPA:160.2 mg/L |16 5 31 0.755 4.327 8.4 11 69 - -0 0 0 0 - - 12 - - -
Total Kjeldahl Nitrogen EPA:351.2 mg/L |52 40 77 0.03 2.50305 |29.7 12 23 - -0 0o 0 0 - - 18 - - -
Total Organic Carbon SW-846:9060 mg/L 59 59 100 |1.09 5.27068 18.4 0 0 - -0 0 0 0 - - 18 - - -
Total Phosphate as Phosphorus EPA:365.4 mg/L 13 7 54 0.099 1.30657 5.96 6 46 - -0 0 0 0 - - 13 - - -
Total Suspended Solids EPA:160.2 mg/L |25 18 72 0.75 3.39 21.6 7 28 - -0 0 0 0 - - 15 - - -
LA, Geninorg, F, Intermediate
Alkalinity-CO3 EPA:310.1 mg/L 42 8 19 0.75 2.55088 |14.1 34 81 - -0 0 0 0 - - 9 - - -
Alkalinity-CO3+HCO3 EPA:310.1 mg/L 46 46 100 20.7 85.0587 296 0 0 - -0 0 0 0 - - 10 - - -
Alkalinity-HCO3 EPA:310.1 mg/lL |2 2 100 723 80.55 88.8 0 0 - -0 0 0 0 - - 1 - - -
Ammonia EPA:350.1 mg/L 1 0 0 0.05 0.05 0.05 1 100 - -0 0 0 0 - - 1 - - -
Ammonia as Nitrogen EPA:350.1 mg/L 41 3 7 0.059 0.09567 0.154 38 93 - -0 0 1 2 0.2085714 Reg6 9 - 1 -
Bromide EPA:300.0 mg/L 47 26 55 0.075 0.15727 0.279 21 45 - -0 0 0 0 - - 10 — - —
Calcium SW-846:6010B mg/L 47 47 100 |4.26 25.2566 |58.1 0 0 - -0 0 0 0 - - 10 - - -
Chloride EPA:300.0 mg/L 47 47 100 1.2 18.177 |45.3 0 0 - - 0 0 0 0 250 NMGSF 10 - - -
Cyanide (Total) EPA:335.3 mg/L 18 1 6 0.00209 0.00209 0.00209 |17 94 - -0 0 0 0 0.2 NMGSF |8 - - -
Dissolved Organic Carbon USGS-WRI-79-4 mg/L 4 4 100 (0.5 2.57 5.2 0 0 - -0 0 0 0 - - 3 - - -
Fluoride EPA:300.0 mg/L 47 42 89 0.076 0.4036 |1.12 5 11 - -0 0 6 13 1.6 NMGSF |10 - 1 -
Hardness SM:A2340B mg/L 41 41 100 14.2 88.0366 212 0 0 - - 0 0 0 0 - - 9 - - -
Humic Substances, Hydrophilic Acids USGS-WRI-79-4 mg/L 2 2 100 (1.9 24 2.9 0 0 - -0 0 0 0 - - 1 - - -
Humic Substances, Hydrophilic Bases USGS-WRI-79-4 mg/L 2 2 100 (0.2 0.25 0.3 0 0 - -0 0 0 0 - - 1 - - -
Humic Substances, Hydrophilic Neutrals USGS-WRI-79-4 mg/L 2 2 100 0.3 0.35 0.4 0 0 - -0 0 0 0 - - 1 - - -
Humic Substances, Hydrophilic Total USGS-WRI-79-4 mg/L 2 2 100 (2.4 3 3.6 0 0 - -0 0 0 0 - - 1 - - -
Humic Substances, Hydrophobic Acids USGS-WRI-79-4 mg/L 2 2 100 (0.8 0.85 0.9 0 0 - -0 0 0 0 - - 1 - - -
Humic Substances, Hydrophobic Bases USGS-WRI-79-4 mg/L 2 2 100 |0 0 0 0 0 - -0 0 0 0 - - 1 - - -
Humic Substances, Hydrophobic Neutrals USGS-WRI-79-4 mg/L 2 2 100 |04 0.6 0.8 0 0 - -0 0 0 0 - - 1 - - -
Humic Substances, Hydrophobic Total USGS-WRI-79-4 mg/L 2 2 100 (1.3 15 17 0 0 - -0 0 0 0 - - 1 - - -
Magnesium SW-846:6010B mg/L 47 47 100 0.862 5.99919 |16.1 0 0 - -0 0 0 0 - - 10 - - -
Nitrate as Nitrogen EPA:300.0 mg/L |3 3 100 0.28 1.00333 2.45 0 0 - -0 0 0 0 10 MCL 2 - - -
Nitrate-Nitrite as Nitrogen EPA:353.1 mg/L 33 33 100 0.0707 2.06151 5.2 0 0 - - 0 0 1 3 10 NMGSF 10 - 1 -
Nitrate-Nitrite as Nitrogen EPA:353.2 mg/L 18 18 100 0.075 2.928 7.48 0 0 - - 0 0 2 11 10 NMGSF 9 - 1 -
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Screening Table for Los Alamos Canyon Watershed (including Pueblo Canyon)

Table B-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

No.of | ND Locations D>Std D>Std/2
No. of No. of D Rate Non- | Rate D>  ND> D> | D> D>Std/2 with Data | (number of | (number of D>Std
Analyte Method Units | Analyses | Detects | % Min Mean Max detects | % BV BV | Std Std Stdl2 Rate% Level Std Type | (number) | locations) | locations) | Stations

Nitrite as Nitrogen EPA:300.0 mg/L |1 1 100 0.012 0.012 0.012 0 0 - -0 0o 0 0 1 MCL 1 - - -
Oxalate EPA:300.0 mg/L |3 0 0 0.2 0.382 0.6 3 100 - - 0 0 0 0 - - 3 - - -
Perchlorate EPA:314.0 ug/L 39 11 28 4.01 6.00545 9 28 72 - -0 0o 0 0 245 Reg6 10 - - -
Perchlorate SW846 6850 Modified ug/L 15 15 100 |0.104 2.149 8.32 0 0 - - 0 0 0 0 24.5 Reg6 8 - - -
Perchlorate SW-846:6850 ug/L 21 21 100 0.139 2.38867 7.3 0 0 - -0 0 0 0 245 Reg6 9 - - -
pH EPA:150.1 SuU 40 40 100 |5.22 7.3705 |8.98 0 0 - - 0 0 0 0 - - 9 - - -
Potassium SW-846:6010B mg/L |47 47 100 0.607 5.47902 21.9 0 0 - -0 0 0 0 - - 10 - - -
Silicon Dioxide SW-846:6010B mg/L 47 47 100 |26.1 60.0128 |73.8 0 0 - - 0 0 0 0 - - 10 - - -
Sodium SW-846:6010B mg/L |47 47 100 6.29 17.7166 51.1 0 0 - -0 0o 0 0 - - 10 - - -
Specific Conductance EPA:120.1 uS/cm |40 40 100 |94.5 285.563 621 0 0 - -0 0 0 0 - - 9 - - -
Sulfate EPA:300.0 mg/L |47 47 100 2.27 10.8943 33.9 0 0 - -0 0o 0 0 600 NMGSF |10 - - -
Total Dissolved Solids EPA:160.1 mg/L |67 67 100 111 205.896 437 0 0 - -0 0 0 0 1000 NMGSF 11 - - -
Total Kjeldahl Nitrogen EPA:351.2 mg/L 42 15 36 0.034 0.13693 |0.45 27 64 - -0 0 0 0 - - 10 - - -
Total Organic Carbon SW-846:9060 mg/L |1 0 0 0.599 0.599 0.599 1 100 - -0 0 0 0 - - 1 - - -
Total Organic Carbon USGS-WRI-79-4 mg/L |1 1 100 |0.67 0.67 0.67 0 0 - -0 0 0 0 - - 1 - - -
Total Phosphate as Phosphorus EPA:365.4 mg/L |50 14 28 0.016 0.3525 |1.14 36 72 - -0 0 0 0 - - 11 - - -
LA, Geninorg, UF, Intermediate

Alkalinity-CO3 EPA:310.1 mg/L |26 1 4 9.43 9.43 9.43 25 96 - - 0 0 0 0 - - 8 - - -
Alkalinity-CO3+HCO3 EPA:310.1 mg/L |27 26 96 34.7 138.865 1610 1 4 - -0 0 0 0 - - 8 - - -
Alkalinity-HCO3 EPA:310.1 mg/L |13 13 100 34.6 209.962 (1610 0 0 - -0 0 0 0 - - 4 - - -
Ammonia as Nitrogen EPA:350.1 mg/L 21 3 14 0.063 0.12633 |0.176 18 86 - -0 0 2 10 0.2085714 Reg6 7 - 2 -
Bromide EPA:300.0 mg/L |17 8 47 0.087 0.10938 |0.13 9 53 - -0 0 0 0 - - 7 - - -
Calcium SW-846:6010B mg/L |60 60 100 4.57 24683 58.3 0 0 - -0 0o 0 0 - - 11 - - -
Chemical Oxygen Demand EPA:410.4 mg/L 10 7 70 3.13 34.4329 105 3 30 - -0 0 0 0 - - 8 - - -
Chloride EPA:300.0 mg/L |27 27 100 (1.22 19.1952 44.1 0 0 - -0 0o 0 0 - - 8 - - -
Cyanide (Total) EPA:335.3 mg/L |33 2 6 0.00218 10.00236 |0.00253 31 94 - -0 0o 0 0 0.2 MCL 9 - - -
Cyanide (Total) SW-846:9012A mg/L |19 0 0 0.00172 10.00214 |0.005 19 100 - -0 0o 0 0 0.2 MCL 6 - - -
Fluoride EPA:300.0 mg/L |27 23 85 0.145 0.376 1.12 4 15 - -0 0o 0 0 4 MCL 8 - - -
Hardness EPA:200.7 mg/L |9 9 100 120.3 78 159 0 0 - -0 0 0 0 - - 4 - - -
Hardness SM:A2340B mg/L 45 45 100 155 88.3978 (212 0 0 - -0 0o 0 0 - - 10 - - -
Magnesium SW-846:6010B mg/L |60 60 100 0.995 6.06058 16.2 0 0 - -0 0o 0 0 - - 11 - - -
Nitrate-Nitrite as Nitrogen EPA:353.1 mg/L |28 23 82 0.0554 2.18997 5.06 5 18 - -0 0o 1 4 10 MCL 8 - 1 -
Perchlorate EPA:314.0 ug/L 25 5 20 7.03 7.836 9.48 20 80 - -0 0 0 0 245 Reg6 8 - - -
Perchlorate SW846 6850 Modified ug/L 17 16 94 0.151 2.56431 8.15 1 6 - -0 0o 0 0 245 Reg6 7 - - -
pH EPA:150.1 SuU 27 27 100 6.85 7.41 9.19 0 0 - -0 0o 0 0 - - 8 - - -
Potassium SW-846:6010B mg/L 60 60 100 |0.572 5.92755 |27.7 0 0 - -0 0o 0 0 - - 11 - - -
Silicon Dioxide SW-846:6010B mg/L |33 33 100 24 53.5182 73.9 0 0 - -0 0o 0 0 - - 8 - - -
Sodium SW-846:6010B mg/L 60 60 100 6.09 18.7697 |53.7 0 0 - -0 0 0 0 - - 11 - - -
Specific Conductance EPA:120.1 uS/cm 13 13 100 (91.6 249.277 470 0 0 - -0 0 0 0 - - 6 - - -
Specific Conductance SW-846:9050A uS/cm 14 14 100 90 297.857 (555 0 0 - - 0 o |0 0 - - 5 - - -
Sulfate EPA:300.0 mg/L 27 27 100 |1.97 11.3285 23.1 0 0 - -0 0 0 0 - - 8 - - -
Suspended Sediment Concentration EPA:160.2 mg/L 10 2 20 1.05 27.325 |53.6 8 80 - -0 0 0 0 - - 7 - - -
Total Kjeldahl Nitrogen EPA:351.2 mg/L 39 11 28 0.015 0.13091 0.276 28 72 - -0 0 0 0 - - 11 - - -
Total Organic Carbon SW-846:9060 mg/L |54 41 76 0.237 1.26702 |4.38 13 24 - - 0 0 0 0 - - 11 - - -
Total Phosphate as Phosphorus EPA:365.4 mg/L 26 10 38 0.02 0.5128 |1.11 16 62 - -0 0 0 0 - - 8 - - -
Total Suspended Solids EPA:160.2 mg/L |16 9 56 0.75 15.7661 |70.3 7 44 - - 0 0o 0 0 - - 9 - - -
LA, Geninorg, F, Regional

Alkalinity-CO3 EPA:310.1 mg/L |45 28 62 0.786 2.14539 15.1 17 38 - -0 0 0 0 - - 7 - - -
Alkalinity-CO3+HCO3 EPA:310.1 mg/L 54 54 100 |54.2 84.4926 129 0 0 156.6 -0 0 0 0 - - 8 - - -
Alkalinity-HCO3 EPA:310.1 mg/L |10 10 100 64 80.52 109 0 0 132.3 -0 0 0 0 - - 4 - - -
Ammonia EPA:350.1 mg/L 1 1 100 |0.38 0.38 0.38 0 0 - -0 0 0 0 - - 1 - - -
Ammonia as Nitrogen EPA:350.1 mg/L |47 2 4 0.066 0.0915 0.117 45 96 0.25 - 0 0 1 2 0.2085714 Reg6 7 - 1 -
Bromide EPA:300.0 mg/L 59 13 22 0.067 0.14285 0.246 46 78 0.18 2 0 0 0 0 - - 8 - - -
Calcium SW-846:6010B mg/L |60 60 100 7.93 17.5632 |26.8 0 0 24.88 2 0 0o 0 0 - - 8 - - -
Chloride EPA:300.0 mg/L 59 58 98 1.43 453724 |8.02 1 2 3.57 5 0 0 0 0 250 NMGSF |8 - - -
Cyanide (Total) EPA:335.3 mg/L 18 0 0 0.0015 |0.00178 |0.0025 18 100 - -0 0 0 0 0.2 NMGSF |7 - - -
Dissolved Organic Carbon USGS-WRI-79-4 mg/L 22 22 100 0.3 1.21545 3.4 0 0 - -0 0 0 0 - - 7 - - -
Fluoride EPA:300.0 mg/L |59 59 100 |0.203 0.46758 0.8 0 0 0.57 3 0 0o 0 0 1.6 NMGSF |8 - - -
Hardness SM:A2340B mg/L 36 36 100 36.7 60.9333 91.1 0 0 - -0 0 0 0 - - 7 - - -
Humic Substances, Hydrophilic Acids USGS-WRI-79-4 mg/L |5 5 100 (0.2 0.68 1.4 0 0 - -0 0 0 0 - - 3 - - -
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Screening Table for Los Alamos Canyon Watershed (including Pueblo Canyon)

Table B-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

No.of | ND Locations D>Std D>Std/2
No. of No. of D Rate Non- | Rate D>  ND> D> | D> D>Std/2 with Data | (number of | (number of D>Std
Analyte Method Units | Analyses | Detects | % Min Mean Max detects | % BV BV | Std Std Stdl2 Rate% Level Std Type | (number) | locations) | locations) | Stations

Humic Substances, Hydrophilic Bases USGS-WRI-79-4 mg/L |5 5 100 O 0.18 0.4 0 0 - -0 0 0 0 - - 3 - - -
Humic Substances, Hydrophilic Neutrals USGS-WRI-79-4 mg/L |5 5 100 0.1 0.3 0.5 0 0 - -0 0 0 0 - - 3 - - -
Humic Substances, Hydrophilic Total USGS-WRI-79-4 mg/L |5 5 100 0.5 1.14 17 0 0 - -0 0 0 0 - - 3 - - -
Humic Substances, Hydrophobic Acids USGS-WRI-79-4 mg/L |5 5 100 04 0.82 1.7 0 0 - -0 0 0 0 - - 3 - - -
Humic Substances, Hydrophobic Bases USGS-WRI-79-4 mg/L 5 5 100 O 0 0 0 0 - -0 0 0 0 - - 3 - - -
Humic Substances, Hydrophobic Neutrals USGS-WRI-79-4 mg/L |5 5 100 0.3 0.62 11 0 0 - -0 0 0 0 - - 3 - - -
Humic Substances, Hydrophobic Total USGS-WRI-79-4 mg/L |5 5 100 0.8 1.44 2 0 0 - -0 0 0 0 - - 3 - - -
Magnesium SW-846:6010B mg/L 60 60 100 |2.26 3.83617 |6.78 0 0 4.15 3 0 0 0 0 - - 8 - - -
Nitrate as Nitrogen EPA:300.0 mg/L |5 5 100 |0.063 0.5482 |1.86 0 0 0.53 1 0 0 0 0 10 MCL 3 - - -
Nitrate-Nitrite as Nitrogen EPA:353.1 mg/L 47 44 94 0.116 0.74448 |2.44 3 6 0.89 2 0 0 0 0 10 NMGSF |8 - - -
Nitrate-Nitrite as Nitrogen EPA:353.2 mg/L |17 17 100 0.119 0.74394 |2.39 0 0 0.89 2 0 0 0 0 10 NMGSF 7 - - -
Nitrite as Nitrogen EPA:300.0 mg/L |1 1 100 0.022 0.022 0.022 0 0 - -0 0 0 0 1 MCL 1 - - -
Oxalate EPA:300.0 mg/L |6 0 0 0.2 0.364 0.6 6 100 - -0 0o 0 0 - - 4 - - -
Perchlorate EPA:314.0 ug/L 37 3 8 4 4.22 4.35 34 92 0.46 1 0 0 0 0 24.5 Reg6 8 - - -
Perchlorate SW846 6850 Modified ug/L 12 12 100 0.256 1.20358 4.65 0 0 0.46 3 0 0 0 0 245 Reg6 7 - - -
Perchlorate SW-846:6850 ug/L 19 19 100 |0.202 0.81889 |4.31 0 0 0.46 3 0 0 |0 0 245 Reg6 7 - - -
pH EPA:150.1 SuU 35 35 100 |6.14 7.84229 8.33 0 0 - -0 o |0 0 - - 7 - - -
Potassium SW-846:6010B mg/L 60 60 100 1.05 2.62017 |5.25 0 0 2.63 5 0 0o 0 0 - - 8 - - -
Silicon Dioxide SW-846:6010B mg/L 60 60 100 |18.3 62.4683 92.1 0 0 88.5 1 0 o |0 0 - - 8 - - -
Sodium SW-846:6010B mg/L 60 60 100 8.82 18.4845 |37.9 0 0 245 2 0 0o 0 0 - - 8 - - -
Specific Conductance EPA:120.1 uS/cm 35 35 100 (144 216.114 (317 0 0 - -0 0 0 0 - - 7 - - -
Sulfate EPA:300.0 mg/L |59 59 100 |0.409 5.85422 |17.2 0 0 7.2 2 0 0o 0 0 600 NMGSF |8 - - -
Total Dissolved Solids EPA:160.1 mg/L 58 58 100 109 176.707 |258 0 0 191.68 |4 0 o |0 0 1000 NMGSF |8 - - -
Total Kjeldahl Nitrogen EPA:351.2 mg/L |53 21 40 0.029 0.24719 |1.06 32 60 1 -0 0 0 0 - - 8 - - -
Total Phosphate as Phosphorus EPA:300.0 mg/lL |1 1 100 0.087 0.087 0.087 0 0 0.34 -0 0 0 0 - - 1 - - -
Total Phosphate as Phosphorus EPA:365.4 mg/L 59 8 14 0.012 0.0465 |0.148 51 86 0.34 -0 0 0 0 - - 8 - - -
LA, Geninorg, UF, Regional

Alkalinity-CO3 EPA:310.1 mg/L |22 6 27 0.784 1.82267 |6.51 16 73 - -0 0o 0 0 - - 8 - - -
Alkalinity-CO3+HCO3 EPA:310.1 mg/L 17 17 100 (38 77.6412 (111 0 0 - -0 0o 0 0 - - 8 - - -
Alkalinity-HCO3 EPA:310.1 mg/L |11 11 100 38 81.3182 129 0 0 - -0 0o 0 0 - - 4 - - -
Ammonia as Nitrogen EPA:350.1 mg/L 31 2 6 0.062 0.086 0.11 29 94 - -0 0 1 3 0.2085714 Reg6 8 - 1 -
Bromide EPA:300.0 mg/L 18 0 0 0.041 0.05628 0.066 18 100 - -0 o |0 0 - - 8 - - -
Calcium SW-846:6010B mg/lL |72 72 100 |7.27 17.7679 28.1 0 0 - -0 0o |0 0 - - 8 - - -
Chemical Oxygen Demand EPA:410.4 mg/L 11 7 64 8.72 48.0029 197 4 36 - -0 0 0 0 - - 7 - - -
Chloride EPA:300.0 mg/L 23 23 100 |1.38 4.38696 |7.81 0 0 - -0 0o |0 0 - - 8 - - -
Cyanide (Total) EPA:335.3 mg/L 36 0 0 0.0015 0.00177 |0.00625 |36 100 - -0 0 0 0 0.2 MCL 7 - - -
Cyanide (Total) SW-846:9012A mg/L 36 2 6 0.0022 0.00295 |0.0037 34 94 - -0 0o |0 0 0.2 MCL 7 - - -
Fluoride EPA:300.0 mg/L |23 23 100 |0.235 0.43791 |0.781 0 0 - -0 0o 0 0 4 MCL 8 - - -
Hardness EPA:200.7 mg/L 5 5 100 |30.8 54.42 88 0 0 - -0 0 0 0 - - 2 - - -
Hardness SM:A2340B mg/L 43 43 100 314 63.1767 89.7 0 0 - -0 0o 0 0 - - 8 - - -
Magnesium SW-846:6010B mg/L 72 72 100 |2.47 3.93903 |6.68 0 0 - -0 0 0 0 - - 8 - - -
Nitrate-Nitrite as Nitrogen EPA:353.1 mg/L 38 35 92 0.0387 |0.77145 |2.64 3 8 - -0 o |0 0 10 MCL 8 - - -
Perchlorate EPA:314.0 ug/L 44 3 7 2.12 3.75667 4.92 41 93 0.44 1 0 0 0 0 24.5 Reg6 8 - - -
Perchlorate SW846 6850 Modified ug/L 43 40 93 0.0912 0.94963 |5.02 3 7 0.44 3 0 o |0 0 24.5 Reg6 8 - - -
pH EPA:150.1 SuU 23 23 100 |6.69 7.74783 |9.01 0 0 8.64 1 0 0 0 0 - - 8 - - -
Potassium SW-846:6010B mg/lL |72 72 100 0.659 2.66235 5.18 0 0 - -0 o |0 0 - - 8 - - -
Silicon Dioxide SW-846:6010B mg/L 49 49 100 |18.5 60.751 |91.9 0 0 - -0 0 0 0 - - 8 - - -
Sodium SW-846:6010B mg/lL |72 72 100 |7.88 18.1633 39.3 0 0 - -0 o |0 0 - - 8 - - -
Specific Conductance EPA:120.1 uS/cm |11 11 100 154 209.545 (276 0 0 287.21 -0 0 0 0 - - 7 - - -
Specific Conductance SW-846:9050A uS/cm 12 12 100 |96.4 182.025 |247 0 0 287.21 - 10 o |0 0 - - 4 - - -
Sulfate EPA:300.0 mg/L 23 23 100 0.596 5.10152 |16.2 0 0 - -0 0 0 0 - - 8 - - -
Suspended Sediment Concentration EPA:160.2 mg/L |8 1 13 4 4 4 7 88 - -0 0 0 0 - - 4 - - -
Total Kjeldahl Nitrogen EPA:351.2 mg/L 59 18 31 0.048 0.31244 |1.37 41 69 - -0 0 0 0 - - 8 - - -
Total Organic Carbon SW-846:9060 mg/L 65 44 68 0.084 0.74627 |3.69 21 32 1.37 2 0 0 0 0 - - 8 - - -
Total Phosphate as Phosphorus EPA:365.4 mg/L 34 5 15 0.018 0.2708 |1.15 29 85 - -0 0 0 0 - - 8 - - -
Total Suspended Solids EPA:160.2 mg/L |15 5 33 0.8 4.144 12.8 10 67 - -0 0 0 0 - - 8 - - -
LA, Metals, F, Ephemeral

Aluminum EPA:200.7 ug/L 13 11 85 106 351.636 (673 2 15 - -0 0 6 46 750 AgAcF 5 - 4 -
Aluminum SW-846:6010B ug/L 20 10 50 80.2 365.54 712 10 50 - -0 0 6 30 750 AgAcF 9 - 5 -
Antimony EPA:200.8 ug/L 14 0 0 0.111 0.3865 0.5 14 100 - -0 0 0 0 640 HHEF 5 - - -
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Screening Table for Los Alamos Canyon Watershed (including Pueblo Canyon)

Table B-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

No.of | ND Locations D>Std D>Std/2
No. of No. of D Rate Non- | Rate D>  ND> D> | D> D>Std/2 with Data | (number of | (number of D>Std
Analyte Method Units | Analyses | Detects | % Min Mean Max detects | % BV BV | Std Std| Stdl2 Rate% Level Std Type | (number) = locations) @ locations) | Stations

Antimony SW-846:6020 ug/L 20 0 0 0.5 0.582 2 20 100 - -0 0 0 0 640 HHEF 9 - - -
Arsenic EPA:200.7 ug/ll 14 2 14  3.39 5.27 7.15 12 86 - -0 0o 1 7 9 HHEF 5 - 1 -
Arsenic SW-846:6010B ug/L 5 1 20 13 13 13 4 80 - -0 1 1 20 9 HHEF 4 1 1 Pueblo 3
Arsenic SW-846:6020 ug/ll |15 4 27 |16 2725 49 11 73 - -1 0o 1 7 9 HHEF 9 - 1 -
Barium EPA:200.7 ug/L 14 14 100 |20.9 39.0786 |63.7 0 0 - -0 0 0 0 - - 5 - - -
Barium SW-846:6010B ug/L 20 20 100 |20.1 82535 |275 0 0 - -0 0 0 0 - - 9 - - -
Beryllium EPA:200.7 ug/L 14 0 0 0.172 0.72057 |1 14 100 - -0 0 0 0 - - 5 - - -
Beryllium SW-846:6010B ug/L 19 0 0 1 1 1 19 100 - -0 0 0 0 - - 9 - - -
Beryllium SW-846:6020 ug/L 1 0 0 0.2 0.2 0.2 1 100 - -0 0 0 0 - - 1 - - -
Boron EPA:200.7 ug/l 9 7 78 111 207.6 434 2 22 - -0 0o 1 11 750 IrF 5 - 1 -
Boron SW-846:6010B ug/L 19 19 100 |12.3 81.6158 306 0 0 - -0 0 0 0 750 IrF 9 - - -
Cadmium EPA:200.8 ug/L 14 0 0 0.05 0.08786 0.1 14 100 - - 0 0 0 0 2 AgAcF 5 - - -
Cadmium SW-846:6020 ug/L 20 1 5 0.16 0.16 0.16 19 95 - -0 0 0 0 2 AgACcF 9 - - -
Chromium EPA:200.7 ugll 9 2 22 |1.68 1.7 1.72 7 78 - -0 0o |0 0 100 IrF 5 - - -
Chromium EPA:200.8 ug/L 5 2 40 11 1.15 1.2 3 60 - -0 0 0 0 100 IrF 4 - - -
Chromium SW-846:6010B ug/L 1 0 0 5 5 5 1 100 - -0 0 0 0 100 IrF 1 - - -
Chromium SW-846:6020 ug/L 19 9 47 11 2.13333 5 10 53 - -0 0 0 0 100 IrF 9 - - -
Cobalt EPA:200.7 ugll 14 4 29 121 2.6575 |5.75 10 71 - - |0 0 0 0 50 IrF 5 - - -
Cobalt SW-846:6010B ug/L 20 7 35 11 1.98143 4.2 13 65 - -0 0 0 0 50 IrF 9 - - -
Copper EPA:200.7 ugll 14 3 21 357 6.20333 10.6 11 79 - -0 0o 1 7 13.4 AgAcF 5 - 1 -
Copper SW-846:6010B ug/ll |15 4 27 42 7.875 12.9 11 73 - -0 0o 3 20 13.4 AgAcF 9 - 1 -
Iron EPA:200.7 ug/L 14 14 100 |27.6 463.657 2430 0 0 - -0 0 0 0 - - 5 - - -
Iron SW-846:6010B ug/L 20 15 75 26 217.4 702 5 25 - -0 0 0 0 - - 9 - - -
Lead EPA:200.8 ug/L 14 5 36 0.12 0.3268 0.573 9 64 - -0 0 0 0 64.6 AgACF 5 - - -
Lead SW-846:6020 ug/L 20 6 30 0.53 0.848 13 14 70 - -0 0 0 0 64.6 AgACF 9 - - -
Manganese EPA:200.7 ug/L 14 14 100 |5 454.421 1900 0 0 - -0 0 0 0 - - 5 - - -
Manganese SW-846:6010B ug/L 19 16 84 2.3 186.494 (812 3 16 - -0 0 0 0 - - 9 - - -
Manganese SW-846:6020 ug/L 1 1 100 (123 123 123 0 0 - -0 0 0 0 - - 1 - - -
Mercury EPA:245.1 ugl |4 0 0 0.033 0.0501 0.073 4 100 - -0 0o |0 0 1.4 AgAcF 1 - - -
Mercury EPA:245.2 ug/L 23 1 4 0.18 0.18 0.18 22 96 - -0 0 0 0 14 AgAcF 9 - - -
Mercury SW-846:7470A ug/L 1 0 0 0.2 0.2 0.2 1 100 - -0 0 0 0 1.4 AgACF 1 - - -
Molybdenum EPA:200.7 ug/L 14 10 71 2.3 14.757 |55.9 4 29 - -0 0 0 0 1000 IrF 5 - - -
Molybdenum SW-846:6010B ug/L 19 8 42 2.1 7.7875 |23.3 11 58 - -0 0 0 0 1000 IrF 9 - - -
Molybdenum SW-846:6020 ug/L 1 1 100 |7.89 7.89 7.89 0 0 - -0 0 0 0 1000 IrF 1 - - -
Nickel EPA:200.7 ug/L 9 3 33 4.55 5.63333 |7.45 6 67 - -0 0 0 0 467 AgAcF 5 - - -
Nickel EPA:200.8 ug/L 5 5 100 |0.74 1.342 2.4 0 0 - -0 0 0 0 467 AgACF 4 - - -
Nickel SW-846:6010B ugl |1 1 100 7.1 7.1 7.1 0 0 - -0 0o |0 0 467 AgAcF 1 - - -
Nickel SW-846:6020 ug/L 19 19 100 |0.85 2.32474 145 0 0 - -0 0 0 0 467 AgAcF 9 - - -
Selenium EPA:200.7 ugl |6 0 0 2.29 477833 6 6 100 - -0 0o |0 0 50 LWF 5 - - -
Selenium EPA:200.8 ug/L 5 0 0 25 25 25 5 100 - -0 0 0 0 50 LWF 4 - - -
Selenium SW-846:6010B ug/L 1 0 0 5 5 5 1 100 - -0 0 0 0 50 LWF 1 - - -
Selenium SW-846:6020 ug/L 19 0 0 1 2.02632 2.5 19 100 - -0 0 0 0 50 LWF 9 - - -
Silver EPA:200.7 ug/l 9 1 11 091 0.91 0.91 8 89 - -0 0o |0 0 3.2 AgAcF 5 - - -
Silver EPA:200.8 ug/L 5 0 0 0.2 0.2 0.2 5 100 - -0 0 0 0 3.2 AgACF 4 - - -
Silver SW-846:6010B ug/l 1 0 0 5 5 5 1 100 - -1 0o |0 0 3.2 AgAcF 1 - - -
Silver SW-846:6020 ug/L 19 3 16 0.24 0.37333 |0.56 16 84 - -0 0 0 0 3.2 AgACcF 9 - - -
Strontium EPA:200.7 ug/L 9 9 100 |90.4 123.2 159 0 0 - -0 0 0 0 - - 5 - - -
Strontium SW-846:6010B ug/L 19 19 100 |62.3 200.274 495 0 0 - -0 0 0 0 - - 9 - - -
Thallium EPA:200.8 ug/L 14 4 29 0.055 0.226 0.4 10 71 - - 0 0 0 0 6.3 HHEF 5 - - -
Thallium SW-846:6020 ug/L 20 2 10 0.42 0.485 0.55 18 90 - -0 0 0 0 6.3 HHEF 9 - - -
Tin EPA:200.7 ug/L 9 0 0 1.55 2.18889 3.5 9 100 - -0 0 0 0 - - 5 - - -
Tin SW-846:6010B ug/L 19 0 0 25 2.98947 5.8 19 100 - -0 0 0 0 - - 9 - - -
Uranium EPA:200.8 ug/L 1 1 100 |0.164 0.164 0.164 0 0 - -0 0 0 0 - - 1 - - -
Uranium SW-846:6020 ug/L 19 9 47 0.3 1.02111 2.1 10 53 - -0 0 0 0 - - 9 - - -
Vanadium EPA:200.7 ugll 14 12 86 |11 3.70083 |8.61 2 14 - - |0 0 0 0 100 IrF 5 - - -
Vanadium SW-846:6010B ug/L 20 14 70 11 6.50714 |26.9 6 30 - -0 0 0 0 100 IrF 9 - - -
Zinc EPA:200.7 ugl 14 12 86 |3 1425  67.7 2 14 - -0 0o 1 7 117.2 AgAcF 5 - 1 -
Zinc SW-846:6010B ug/L 20 14 70 2.3 17.9571 |77.7 6 30 - -0 0 1 5 117.2 AgACF 9 - 1 -
LA, Metals, UF, Ephemeral

Aluminum EPA:200.7 luglL |15 15 1100 970 16230 132600 |0 0 - -0 0 o 0 - | - | - - -
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Screening Table for Los Alamos Canyon Watershed (including Pueblo Canyon)

Table B-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

No.of | ND Locations D>Std D>Std/2
No. of No. of D Rate Non- | Rate D>  ND> D> | D> D>Std/2 with Data | (number of | (number of D>Std
Analyte Method Units | Analyses | Detects | % Min Mean Max detects | % BV BV | Std Std| Stdl2 Rate% Level Std Type | (number) = locations) @ locations) | Stations
Aluminum SW-846:6010B ug/L 20 16 80 77.3 1746.21 (8820 4 20 - -0 0 0 0 - - 9 - - -
Antimony EPA:200.8 uglL 15 0 0 0.2 0.48533 0.58 15 100 - -0 0o 0 0 - - 5 - - -
Antimony SW-846:6020 ug/L 20 0 0 0.5 0.6685 |2 20 100 - -0 0 0 0 - - 9 - - -
Arsenic EPA:200.7 uglL 15 4 27 |1.82 4.505 6.9 11 73 - -0 0 0 0 - - 5 - - -
Arsenic SW-846:6010B ug/L 5 1 20 11.6 11.6 11.6 4 80 - -0 0 0 0 - - 4 - - -
Arsenic SW-846:6020 ug/L 15 4 27 2.2 3.6 6.7 11 73 - - 0 0 0 0 - - 9 - - -
Barium EPA:200.7 ug/L 15 15 100 |49.2 107.567 (380 0 0 - -0 0 0 0 - - 5 - - -
Barium SW-846:6010B ug/L 20 20 100 |22 109.145 320 0 0 - -0 0 0 0 - - 9 - - -
Beryllium EPA:200.7 ug/L 15 3 20 12 1.96667 2.6 12 80 - -0 0 0 0 - - 5 - - -
Beryllium SW-846:6010B ug/L 19 1 5 1.4 1.4 1.4 18 95 - -0 0 0 0 - - 9 - - -
Beryllium SW-846:6020 ug/L 1 0 0 0.2 0.2 0.2 1 100 - -0 0 0 0 - - 1 - - -
Boron EPA:200.7 ug/L 5 2 40 11.2 28.3 45.4 3 60 - -0 0 0 0 - - 4 - - -
Boron SW-846:6010B ug/L 19 19 100 |11.5 83.2211 311 0 0 - -0 0 0 0 - - 9 - - -
Cadmium EPA:200.8 ug/L 15 4 27 0.14 0.4725 |0.88 11 73 - - 0 0 0 0 - - 5 - - -
Cadmium SW-846:6020 ug/L 20 4 20 0.052 0.3805 |0.83 16 80 - -0 0 0 0 - - 9 - - -
Chromium EPA:200.7 ug/L 10 6 60 1.1 6.21 16.6 4 40 - - 0 0 0 0 - - 5 - - -
Chromium EPA:200.8 ug/L 5 5 100 1.3 4.5 14 0 0 - -0 0 0 0 - - 4 - - -
Chromium SW-846:6010B ug/L 1 0 0 5 5 5 1 100 - -0 0 0 0 - - 1 - - -
Chromium SW-846:6020 ug/L 19 13 68 1 4.7 235 6 32 - -0 0 0 0 - - 9 - - -
Cobalt EPA:200.7 ug/L 15 2 13 6.9 8.6 10.3 13 87 - - 0 0 0 0 - - 5 - - -
Cobalt SW-846:6010B ug/L 20 5 25 15 2.666 4.2 15 75 - -0 0 0 0 - - 9 - - -
Copper EPA:200.7 ug/L 15 5 33 3 13.4 26 10 67 - -0 0 0 0 - - 5 - - -
Copper SW-846:6010B ug/l |15 7 47 |31 34.5114 (185 8 53 - -0 0o |0 0 - - 9 - - -
Iron EPA:200.7 ug/L 15 15 100 |540 3759.87 19600 0 0 - -0 0 0 0 - - 5 - - -
Iron SW-846:6010B ug/L 20 20 100 |40 1047.24 6300 0 0 - -0 0 0 0 - - 9 - - -
Lead EPA:200.8 ug/L 15 15 100 |0.93 8.38867 [38.2 0 0 - -0 0 0 0 - - 5 - - -
Lead SW-846:6020 ug/L 20 14 70 0.57 4.7 30.5 6 30 - -0 0 0 0 - - 9 - - -
Manganese EPA:200.7 ug/L 15 15 100 [31.4 284.413 1510 0 0 - -0 0 0 0 - - 5 - - -
Manganese SW-846:6010B ug/L 19 19 100 2.9 215.316 883 0 0 - -0 0 0 0 - - 9 - - -
Manganese SW-846:6020 ug/L 1 1 100 132 132 132 0 0 - -0 0 0 0 - - 1 - - -
Mercury EPA:245.1 uglL |5 0 0 0.033 0.04948 0.073 5 100 - -0 0o 0 0 10 WHU 2 - - -
Mercury EPA:245.2 ug/L 33 2 6 0.07 0.51 0.95 31 94 - -0 0 0 0 10 WHU 9 - - -
Mercury SW-846:7470A ug/L 1 0 0 0.2 0.2 0.2 1 100 - -0 0 0 0 10 WHU 1 - - -
Molybdenum EPA:200.7 ug/L 15 11 73 2.1 14.9818 |57 4 27 - -0 0 0 0 - - 5 - - -
Molybdenum SW-846:6010B ug/L 19 6 32 24 10.35 22.3 13 68 - -0 0 0 0 - - 9 - - -
Molybdenum SW-846:6020 ug/L 1 1 100 |7.65 7.65 7.65 0 0 - -0 0 0 0 - - 1 - - -
Nickel EPA:200.7 ug/L 5 1 20 12.3 12.3 12.3 4 80 - -0 0 0 0 - - 4 - - -
Nickel EPA:200.8 ug/L 10 10 100 11 5.07 217 0 0 - -0 0 0 0 - - 5 - - -
Nickel SW-846:6010B ug/L 1 1 100 |6.58 6.58 6.58 0 0 - -0 0 0 0 - - 1 - - -
Nickel SW-846:6020 ug/L 19 19 100 |0.86 3.09263 [11.4 0 0 - -0 0 0 0 - - 9 - - -
Selenium EPA:200.7 ug/L 9 1 11 7.2 7.2 7.2 8 89 - -0 0 0 0 20 AgAcU 5 - - -
Selenium EPA:200.8 ug/L 10 0 0 25 25 25 10 100 - -0 0 0 0 20 AgAcU 5 - - -
Selenium SW-846:6010B ugl |1 1 100 3.86 3.86 3.86 0 0 - -0 0o |0 0 20 AgAcU 1 - - -
Selenium SW-846:6020 ug/L 19 0 0 1 2.02632 |25 19 100 - -0 0 0 0 20 AgAcU 9 - - -
Silver EPA:200.7 uglL |5 0 0 0.819 0.9638 |1 5 100 - -0 0 |0 0 - - 4 - - -
Silver EPA:200.8 ug/L 10 2 20 0.25 0.625 1 8 80 - -0 0 0 0 - - 5 - - -
Silver SW-846:6010B ug/L 1 0 0 5 5 5 1 100 - -0 0 0 0 - - 1 - - -
Silver SW-846:6020 ug/L 19 5 26 0.21 2.968 11.7 14 74 - -0 0 0 0 - - 9 - - -
Strontium EPA:200.7 ug/L 5 5 100 |93.3 121.5 167 0 0 - -0 0 0 0 - - 4 - - -
Strontium SW-846:6010B ug/L 19 19 100 |59.9 207.674 486 0 0 - -0 0 0 0 - - 9 - - -
Thallium EPA:200.8 ug/L 15 1 7 0.52 0.52 0.52 14 93 - -0 0 0 0 - - 5 - - -
Thallium SW-846:6020 ug/L 20 0 0 0.3 0.375 0.5 20 100 - -0 0 0 0 - - 9 - - -
Tin EPA:200.7 ug/L 5 0 0 1.55 2.31 25 5 100 - -0 0 0 0 - - 4 - - -
Tin SW-846:6010B ug/L 19 1 5 19.4 19.4 19.4 18 95 - -0 0 0 0 - - 9 - - -
Uranium EPA:200.8 ug/L 1 1 100 0.208 0.208 0.208 0 0 - -0 0 0 0 - - 1 - - -
Uranium SW-846:6020 ug/L 19 11 58 0.3 1.19545 2.2 8 42 - -0 0 0 0 - - 9 - - -
Vanadium EPA:200.7 ug/L 15 12 80 1.1 8.26083 |30.4 3 20 - -0 0 0 0 - - 5 - - -
Vanadium SW-846:6010B ug/L 20 15 75 15 9.56667 |54.3 5 25 - -0 0 0 0 - - 9 - - -
Zinc EPA:200.7 ug/L 15 15 100 |11.5 36.6467 112 0 0 - -0 0 0 0 - - 5 - - -
Zinc SW-846:6010B ug/L 20 15 75 3 53.7867 460 5 25 - -0 0 0 0 - - 9 - - -
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Screening Table for Los Alamos Canyon Watershed (including Pueblo Canyon)

Table B-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

No.of | ND Locations D>Std D>Std/2
No. of No. of D Rate Non- | Rate D>  ND> D> | D> D>Std/2 with Data | (number of | (number of D>Std
Method Units | Analyses | Detects | % Min Mean Max detects | % BV BV | Std Std| Stdl2 Rate% Level Std Type | (number) = locations) @ locations) | Stations
LA, Metals, F, Perennial
Aluminum EPA:200.7 ug/L 9 8 89 56.2 416.4 797 1 11 - -0 7 8 89 87 AqChrF 2 2 Los Alamos
below Ice
Rink,
Pueblo
above SR-
502
Aluminum SW-846:6010B ug/L 6 4 67 91.3 291.825 (484 2 33 - - 0 4 4 67 87 AqChrF 2 2 Los Alamos
below Ice
Rink,
Pueblo
above SR-
502
Antimony EPA:200.8 ug/L 9 0 0 0.111 0.31956 0.5 9 100 - -0 0 0 0 640 HHPF 2 - - -
Antimony SW-846:6020 ug/L 6 0 0 0.5 0.51833 |0.56 6 100 - -0 0 0 0 640 HHPF 2 - - -
Arsenic EPA:200.7 ug/L 9 4 44 2.47 53925 |7.19 5 56 - - 0 0 3 33 9 HHPF 2 - 1 -
Arsenic SW-846:6010B ug/L 2 0 0 6 6 6 2 100 - -0 0o 0 0 9 HHPF 1 - - -
Arsenic SW-846:6020 ug/L 4 2 50 4.8 5.05 5.3 2 50 - -0 0o |2 50 9 HHPF 2 - 1 -
Barium EPA:200.7 ug/L 9 9 100 (18.4 32.3778 61.8 0 0 - -0 0o 0 0 - - 2 - - -
Barium SW-846:6010B ug/L 6 6 100 |17.3 24.4167 |32.3 0 0 - -0 0 0 0 - - 2 - - -
Beryllium EPA:200.7 ug/L 9 0 0 0.172 0.57211 |1 9 100 - - 0 0o 0 0 - - 2 - - -
Beryllium SW-846:6010B ug/L 6 0 0 1 1 1 6 100 - -0 0 0 0 - - 2 - - -
Boron EPA:200.7 ug/L 8 8 100 |11.1 195.825 494 0 0 - -0 0 2 25 750 IrF 2 - 1 -
Boron SW-846:6010B ug/L 6 6 100 11.6 202.8 301 0 0 - -0 0o 0 0 750 IrF 2 - - -
Cadmium EPA:200.8 ug/L 9 0 0 0.05 0.08333 0.14 9 100 - -0 0o 0 0 0.2 AqChrF |2 - - -
Cadmium SW-846:6020 ug/L 6 0 0 0.1 0.1 0.1 6 100 - -0 0o 0 0 0.2 AqChrF |2 - - -
Chromium EPA:200.7 ug/L 8 2 25 1.2 1.355 1.51 6 75 - -0 0 0 0 74.1 AqChrF |2 - - -
Chromium EPA:200.8 ug/L 1 0 0 1 1 1 1 100 - -0 0 0 0 74.1 AqChrF |1 - - -
Chromium SW-846:6020 ug/L 6 2 33 2.6 2.7 2.8 4 67 - -0 0o 0 0 74.1 AqChrF 2 - - -
Cobalt EPA:200.7 ug/L 9 3 33 0.839 12.713 35 6 67 - -0 o 1 11 50 IrF 2 - 1 -
Cobalt SW-846:6010B ug/L 6 3 50 25 3.73333 45 3 50 - -0 0o 0 0 50 IrF 2 - - -
Copper EPA:200.7 ug/L 9 4 44 4.5 8.135 115 5 56 - -0 2 3 33 9 AqChrF 2 1 Pueblo
above SR-
502
Copper SW-846:6010B ug/L 6 2 33 19.4 19.45 19.5 4 67 - -0 2 2 33 9 AqChrF 2 1 Pueblo
above SR-
502
Iron EPA:200.7 ug/L 9 9 100 196.7 227.522 330 0 0 - - 0 0 0 0 - - 2 - - -
Iron SW-846:6010B ug/L 6 6 100 141 312.333 858 0 0 - -0 0o 0 0 - - 2 - - -
Lead EPA:200.8 ug/L 9 5 56 0.237 0.587 0.837 4 44 - -0 0 0 0 25 AqChrF 2 - - -
Lead SW-846:6020 ug/L 6 3 50 0.51 0.57 0.63 3 50 - -0 0o 0 0 25 AqChrF 2 - - -
Manganese EPA:200.7 ug/L 9 9 100 4.3 139.187 |486 0 0 - -0 0 0 0 - - 2 - - -
Manganese SW-846:6010B ug/L 6 6 100 3.9 526.45 1440 0 0 - -0 0 0 0 - - 2 - - -
Mercury EPA:245.1 ug/L 4 0 0 0.0472 0.0601 |0.073 4 100 - -0 0 0 0 0.77 AqChrF 2 - - -
Mercury EPA:245.2 ug/L 9 0 0 0.05 0.05667 |0.06 9 100 - - 10 0 0 0 0.77 AqChrF |2 - - -
Molybdenum EPA:200.7 ug/L 9 3 33 11 6.85667 9.76 6 67 - -0 0 0 0 1000 IrF 2 - - -
Molybdenum SW-846:6010B ug/L 6 2 33 4.6 4.8 5 4 67 - -0 0 0 0 1000 IrF 2 - - -
Nickel EPA:200.7 ug/L 8 2 25 11 4.645 8.19 6 75 - -0 0 0 0 52 AqChrF 2 - - -
Nickel EPA:200.8 ug/L 1 1 100 11 1.1 1.1 0 0 - -0 0 0 0 52 AqChrF |1 - - -
Nickel SW-846:6020 ug/L 6 6 100 0.71 3.84167 8 0 0 - -0 0 0 0 52 AqChrF 2 - - -
Selenium EPA:200.7 ug/L 7 1 14 2.61 2.61 2.61 6 86 - -0 0 0 0 50 LWF 2 - - -
Selenium EPA:200.8 ug/L 1 0 0 2.5 25 25 1 100 - -0 0 0 0 50 LWF 1 - - -
Selenium SW-846:6020 ug/L 6 0 0 25 2.5 25 6 100 - -0 0 0 0 50 LWF 2 - - -
Silver EPA:200.7 ug/L 8 1 13 0.926 0.926 0.926 7 88 - -0 0 0 0 3.2 AgAcF 2 - - -
Silver EPA:200.8 ug/L 1 0 0 0.2 0.2 0.2 1 100 - - |0 0 0 0 3.2 AgAcF |1 - - -
Silver SW-846:6020 ug/L 6 2 33 13 1.45 1.6 4 67 - -0 0 0 0 3.2 AgACF 2 - - -
Strontium EPA:200.7 ug/L 8 8 100 82.8 99.4375 127 0 0 - - 0 0 0 0 - - 2 - - -
Strontium SW-846:6010B ug/L 6 6 100 72.1 101.967 |147 0 0 - -0 0 0 0 - - 2 - - -
Thallium EPA:200.8 ug/L 9 4 44 0.37 0.53425 10.78 5 56 - -0 0 0 0 6.3 HHPF 2 - - -
Thallium SW-846:6020 ug/L 6 0 0 0.4 0.43 0.58 6 100 - - 0 0 0 0 6.3 HHPF 2 - - -
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Screening Table for Los Alamos Canyon Watershed (including Pueblo Canyon)

Table B-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

No.of | ND Locations D>Std D>Std/2
No. of No. of D Rate Non- | Rate D>  ND> D> | D> D>Std/2 with Data | (number of | (number of D>Std
Analyte Method Units | Analyses | Detects | % Min Mean Max detects | % BV BV | Std Std| Stdl2 Rate% Level Std Type | (number) = locations) @ locations) | Stations

Tin EPA:200.7 ug/L 8 0 0 1.55 2.39375 |35 8 100 - -0 0 0 0 - - 2 - - -
Tin SW-846:6010B uglL |6 0 0 2.5 25 25 6 100 - -0 0o 0 0 - - 2 - - -
Uranium EPA:200.8 ug/L 1 1 100 |0.052 0.052 0.052 0 0 - -0 0 0 0 - - 1 - - -
Uranium SW-846:6020 uglL |6 4 67 |0.31 0.4475 0.6 2 33 - -0 0 0 0 - - 2 - - -
Vanadium EPA:200.7 ug/L 9 6 67 0.952 15.1053 |35.2 3 33 - -0 0 0 0 100 IrF 2 - - -
Vanadium SW-846:6010B uglL |6 4 67 6.4 10.25 14.4 2 33 - -0 0 0 0 100 IrF 2 - - -
Zinc EPA:200.7 ug/L 9 7 78 4.7 18.0214 |32.3 2 22 - -0 0 0 0 117.2 AgACF 2 - - -
Zinc SW-846:6010B uglL |6 4 67 29 19.725 [36.7 2 33 - -0 0o 0 0 117.2 AgACF |2 - - -
LA, Metals, UF, Perennial

Aluminum EPA:200.7 ug/L 6 6 100 |754 1282.33 1840 0 0 - -0 0 0 0 - - 2 - - -
Aluminum SW-846:6010B ug/L 6 6 100 408 935.333 1640 0 0 - -0 0 0 0 - - 2 - - -
Antimony EPA:200.8 ug/L 6 0 0 0.2 0.45 0.5 6 100 - -0 0 0 0 - - 2 - - -
Antimony SW-846:6020 ug/L 6 0 0 0.5 0.51167 |0.57 6 100 - -0 0 0 0 - - 2 - - -
Arsenic EPA:200.7 ug/L 6 0 0 1.67 471167 6 6 100 - -0 0 0 0 - - 2 - - -
Arsenic SW-846:6010B ug/L 2 0 0 6 6 6 2 100 - -0 0 0 0 - - 1 - - -
Arsenic SW-846:6020 ug/L 4 2 50 5.8 5.95 6.1 2 50 - -0 0 0 0 - - 2 - - -
Barium EPA:200.7 ug/L 6 6 100 29.9 39.6833 |47.1 0 0 - -0 0 0 0 - - 2 - - -
Barium SW-846:6010B ug/L 6 6 100 |31.7 47.7167 |69 0 0 - -0 0 0 0 - - 2 - - -
Beryllium EPA:200.7 ug/L 6 0 0 0.172 0.772 1 6 100 - -0 0 0 0 - - 2 - - -
Beryllium SW-846:6010B ug/L 6 0 0 1 1 1 6 100 - -0 0 0 0 - - 2 - - -
Boron EPA:200.7 ug/L 4 2 50 7.13 151.565 296 2 50 - -0 0 0 0 - - 2 - - -
Boron SW-846:6010B ug/L 6 6 100 109 203.35 311 0 0 - -0 0 0 0 - - 2 - - -
Cadmium EPA:200.8 ugll |6 0 0 0.07 0.10667 |0.17 6 100 - -0 0o 0 0 - - 2 - - -
Cadmium SW-846:6020 ug/L 6 1 17 0.12 0.12 0.12 5 83 - -0 0 0 0 - - 2 - - -
Chromium EPA:200.7 ug/L 5 2 40 11 1.575 2.05 3 60 - -0 0 0 0 - - 2 - - -
Chromium EPA:200.8 ugll |1 1 100 1.1 11 11 0 0 - -0 0 0 0 - - 1 - - -
Chromium SW-846:6020 ug/L 6 2 33 3.7 3.75 3.8 4 67 - -0 0 0 0 - - 2 - - -
Cobalt EPA:200.7 ug/L 6 1 17 25 25 25 5 83 - -0 0 0 0 - - 2 - - -
Cobalt SW-846:6010B ug/L 6 2 33 3.7 3.9 4.1 4 67 - -0 0 0 0 - - 2 - - -
Copper EPA:200.7 ug/L 6 2 33 4.4 5.95 7.5 4 67 - -0 0 0 0 - - 2 - - -
Copper SW-846:6010B ug/L 6 4 67 3.9 20.05 36.2 2 33 - -0 0 0 0 - - 2 - - -
Iron EPA:200.7 ug/L 6 6 100 492 686.167 906 0 0 - -0 0 0 0 - - 2 - - -
Iron SW-846:6010B ug/L 6 6 100 (426 1465.5 2710 0 0 - -0 0 0 0 - - 2 - - -
Lead EPA:200.8 ug/L 6 4 67 0.64 1.04925 2 2 33 - -0 0 0 0 - - 2 - - -
Lead SW-846:6020 ug/L 6 4 67 2.3 2.675 3.1 2 33 - -0 0 0 0 - - 2 - - -
Manganese EPA:200.7 ug/L 6 6 100 |25.7 119.433 548 0 0 - -0 0 0 0 - - 2 - - -
Manganese SW-846:6010B ug/L 6 6 100 |15.8 572.167 (1510 0 0 - -0 0 0 0 - - 2 - - -
Mercury EPA:245.1 ug/L 5 0 0 0.047 0.05748 |0.073 5 100 - -0 0 0 0 10 WHU 2 - - -
Mercury EPA:245.2 ugll 11 0 0 0.0472 0.05811 0.082 11 100 - -0 0 0 0 10 WHU 2 - - -
Molybdenum EPA:200.7 ug/L 6 1 17 4 4 4 5 83 - -0 0 0 0 - - 2 - - -
Molybdenum SW-846:6010B ug/L 6 0 0 2 4.53333 (8.5 6 100 - - 10 0 0 0 - - 2 - - -
Nickel EPA:200.7 ug/L 4 1 25 1.2 12 1.2 3 75 - -0 0 0 0 - - 2 - - -
Nickel EPA:200.8 ug/L 2 2 100 |1 11 1.2 0 0 - -0 0 0 0 - - 1 - - -
Nickel SW-846:6020 ug/L 6 6 100 0.82 4.11667 (8.7 0 0 - -0 0 0 0 - - 2 - - -
Selenium EPA:200.7 ug/L 8 1 13 8 8 8 7 88 - -0 0 0 0 20 AgAcU 2 - - -
Selenium EPA:200.8 ug/L 2 0 0 25 25 25 2 100 - -0 0 0 0 20 AgAcU |1 - - -
Selenium SW-846:6020 uglL |6 0 0 2.5 25 2.5 6 100 - -0 0 0 0 20 AgAcU |2 - - -
Silver EPA:200.7 ug/L 4 0 0 0.819 0.95475 |1 4 100 - -0 0 0 0 - - 2 - - -
Silver EPA:200.8 ug/L 2 0 0 0.2 0.2 0.2 2 100 - -0 0 0 0 - - 1 - - -
Silver SW-846:6020 ug/L 6 2 33 24 2.55 2.7 4 67 - -0 0 0 0 - - 2 - - -
Strontium EPA:200.7 ug/L 4 4 100 [86.3 97.425 109 0 0 - -0 0 0 0 - - 2 - - -
Strontium SW-846:6010B ug/L 6 6 100 |73 106 147 0 0 - -0 0 0 0 - - 2 - - -
Thallium EPA:200.8 ug/L 6 1 17 0.03 0.03 0.03 5 83 - -0 0 0 0 - - 2 - - -
Thallium SW-846:6020 ug/L 6 0 0 0.4 0.4 0.4 6 100 - -0 0 0 0 - - 2 - - -
Tin EPA:200.7 ug/L 4 0 0 1.55 2.2625 |25 4 100 - - 0 0 0 0 - - 2 - - -
Tin SW-846:6010B ug/L 6 0 0 25 2.65 3 6 100 - -0 0 0 0 - - 2 - - -
Uranium EPA:200.8 ug/L 1 1 100 0.074 0.074 0.074 0 0 - -0 0 0 0 - - 1 - - -
Uranium SW-846:6020 ug/L 6 4 67 0.38 0.5425 |0.68 2 33 - -0 0 0 0 - - 2 - - -
Vanadium EPA:200.7 ug/L 6 3 50 1.16 3.68667 8.6 3 50 - -0 0 0 0 - - 2 - - -
Vanadium SW-846:6010B ug/L 6 6 100 |15 8.81667 |17.8 0 0 - - 0 0 0 0 - - 2 - - -
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Screening Table for Los Alamos Canyon Watershed (including Pueblo Canyon)

Table B-1

2008 Interim Facility-Wide Groundwater Monitoring Plan

No.of | ND Locations D>Std D>Std/2
No. of No. of D Rate Non- | Rate D>  ND> D> | D> D>Std/2 with Data | (number of | (number of D>Std
Analyte Method Units | Analyses | Detects | % Min Mean Max detects | % BV BV | Std Std| Stdl2 Rate% Level Std Type | (number) = locations) @ locations) | Stations
Zinc EPA:200.7 ug/L 6 5 83 4.7 16.48 39.8 1 17 - -0 0 0 0 - - 2 - - -
Zinc SW-846:60108 ugll 6 6 100 4.6 27 63.4 0 0 - -0 0o |0 0 - - 2 - - -
LA, Metals, F, Springs
Aluminum SW-846:60108 ug/ll |17 4 24 313 965.25 2690 13 76 - -0 0o 1 6 5000 NMGSF 4 - 1 -
Antimony SW-846:6020 ug/L 18 2 11 0.342 0.446 0.55 16 89 - -0 0 0 0 6 MCL 4 - - -
Arsenic SW-846:60108 ug/l 10 1 10 4.4 4.4 4.4 9 90 - -0 0o |0 0 10 MCL 3 - - -
Arsenic SW-846:6020 ug/L 8 0 0 1.5 2.1625 4.1 8 100 - -0 0 0 0 10 MCL 4 - - -
Barium SW-846:6010B ug/L 18 18 100 39.9 84.5056 |128 0 0 - - 0 0 0 0 1000 NMGSF 4 - - -
Beryllium SW-846:6010B ug/L 14 0 0 0.158 0.83971 |1 14 100 - -0 0 0 0 4 MCL 4 - - -
Beryllium SW-846:6020 ug/L 3 0 0 0.1 0.4 1 3 100 - - 0 0 0 0 4 MCL 2 - - -
Boron SW-846:6010B ug/L 17 14 82 18.2 95.1714 240 3 18 - -0 0 0 0 750 NMGSF 4 - - -
Cadmium SW-846:6020 ug/L 18 1 6 0.057 0.057 0.057 17 94 - - 0 0 0 0 5 MCL 4 - - -
Chromium SW-846:6010B ug/L 7 3 43 0.784 1.09467 1.3 4 57 - -0 0 0 0 50 NMGSF 2 - - -
Chromium SW-846:6020 ug/L 11 3 27 2.6 3.93333 5.3 8 73 - - 0 0 0 0 50 NMGSF 4 - - -
Cobalt SW-846:6010B ug/L 18 5 28 2.3 3.11 3.98 13 72 - -0 0 0 0 50 NMGSF 4 - - -
Copper SW-846:6010B ug/L 14 6 43 3.25 4.24 5.6 8 57 - - 0 0 0 0 1000 NMGSF |4 - - -
Iron SW-846:6010B ug/L 18 8 44 211 247.075 1320 10 56 - -0 1 1 6 1000 NMGSF 4 1 1 DP Spring
Lead SW-846:6020 ug/L 18 6 33 0.064 0.35617 1.3 12 67 - -0 0 0 0 15 MCL 4 - - -
Manganese SW-846:6010B ug/L 15 6 40 0.636 5.90433 |12.1 9 60 - -0 0 0 0 200 NMGSF 4 - - -
Manganese SW-846:6020 ug/L 3 3 100 |11 3.75333 |9.06 0 0 - -0 0 0 0 200 NMGSF 2 - - -
Mercury EPA:245.2 uglL 11 0 0 0.03 0.04909 0.06 11 100 - -0 0o 0 0 2 MCL 4 - - -
Mercury SW-846:7470A ug/L 3 0 0 0.05 0.1 0.2 3 100 - -0 0 0 0 2 MCL 2 - - -
Molybdenum SW-846:6010B ug/L 15 6 40 2.1 3.785 6.58 9 60 - -0 0 0 0 1000 NMGSF 4 - - -
Molybdenum SW-846:6020 ug/L 3 3 100 (2.7 4.4 6.8 0 0 - -0 0 0 0 1000 NMGSF |2 - - -
Nickel SW-846:6010B ugll 7 4 57 47 7.535 10.1 3 43 - -0 0 0 0 100 MCL 2 - - -
Nickel SW-846:6020 ug/L 11 11 100 0.65 2.28545 8.4 0 0 - -0 0 0 0 100 MCL 4 - - -
Selenium SW-846:6010B ug/L 3 0 0 5 5.66667 |6 3 100 - -0 0 0 0 50 NMGSF 2 - - -
Selenium SW-846:6020 ug/L 11 2 18 3.1 3.25 3.4 9 82 - -0 0 0 0 50 NMGSF 4 - - -
Silver SW-846:6010B uglL |7 0 0 0.835 1.47714 |5 7 100 - -0 0o 0 0 50 NMGSF |2 - - -
Silver SW-846:6020 ug/L 11 0 0 0.2 0.2 0.2 11 100 - -0 0 0 0 50 NMGSF 4 - - -
Strontium SW-846:6010B ug/L 17 17 100 (744 183.965 (301 0 0 - -0 0 0 0 21900 Reg6 4 - - -
Thallium SW-846:6020 ug/L 18 2 11 0.51 0.545 0.58 16 89 - -0 0 0 0 2 MCL 4 - - -
Tin SW-846:6010B uglL 17 0 0 2.5 2.97294 6.7 17 100 - -0 0 0 0 21900 Reg6 4 - - -
Uranium SW-846:6020 ug/L 13 12 92 0.119 1.16992 2.8 1 8 - -0 0 0 0 30 NMGSF 4 - - -
Vanadium SW-846:6010B ug/L 18 16 89 25 7.00938 |10.5 2 11 - -0 0 0 0 182.5 Reg6 4 - - -
Zinc SW-846:6010B ug/L 18 11 61 2.2 8.49818 (32.8 7 39 - -0 0 0 0 10000 NMGSF 4 - - -
LA, Metals, UF, Springs
Aluminum SW-846:6010B ug/L 14 6 43 717 1025.95 (4450 8 57 - -0 0 0 0 36500 Reg6 4 - - -
Antimony SW-846:6020 uglL |14 0 0 0.5 0.60714 2 14 100 - - 0 0 0 0 6 MCL 4 - - -
Arsenic SW-846:6010B ug/L 6 2 33 3.66 4.88 6.1 4 67 - -0 0 1 17 10 MCL 3 - 1 -
Arsenic SW-846:6020 ug/L 8 0 0 1.5 2.0875 |4 8 100 - -0 0 0 0 10 MCL 4 - - -
Barium SW-846:6010B ug/L 14 14 100 |40.8 87.6 130 0 0 - -0 0 0 0 2000 MCL 4 - - -
Beryllium SW-846:6010B ug/L 11 0 0 1 1 1 11 100 - - 0 0 0 0 4 MCL 4 - - -
Beryllium SW-846:6020 ug/L 3 0 0 0.1 0.4 1 3 100 - -0 0 0 0 4 MCL 2 - - -
Boron SW-846:6010B ug/L 13 10 77 14.9 69.85 241 3 23 - -0 0 0 0 7300 Reg6 4 - - -
Cadmium SW-846:6020 ug/L 14 0 0 0.1 0.16714 1 14 100 - -0 0 0 0 5 MCL 4 - - -
Chromium SW-846:6010B ugll 3 2 67 0.867 11335 (1.4 1 33 - -0 0 0 0 100 MCL 2 - - -
Chromium SW-846:6020 ug/L 