
 

 

  

LA-UR-11-5478 
September 2011 

EP2011-0227 

Investigation Report for 
Water Canyon/Cañon de Valle 

ERID-207069



 

Prepared by the Environmental Programs Directorate 

Los Alamos National Laboratory, operated by Los Alamos National Security, LLC, for the U.S. Department 
of Energy under Contract No. DE-AC52-06NA25396, has prepared this document pursuant to the 
Compliance Order on Consent, signed March 1, 2005. The Compliance Order on Consent contains 
requirements for the investigation and cleanup, including corrective action, of contamination at Los Alamos 
National Laboratory. The U.S. government has rights to use, reproduce, and distribute this document. The 
public may copy and use this document without charge, provided that this notice and any statement of 
authorship are reproduced on all copies.







Water Canyon/Cañon de Valle Investigation Report  

v 

EXECUTIVE SUMMARY 

This investigation report presents the results of studies conducted primarily from 2007 to 2011 in 
Water Canyon, Cañon de Valle, and their tributaries, not including Fence, Indio, and Potrillo Canyons, in 
and near Los Alamos National Laboratory (the Laboratory). Together these drainage systems comprise 
the Water Canyon and Cañon de Valle watershed. These canyons have received various inorganic 
chemicals, organic chemicals, and radionuclides since the Laboratory was established in 1943. Most of 
the contamination related to Laboratory releases is associated with weapons testing, explosives testing, 
and explosives production. Releases of contaminants have decreased over time as the extent and types 
of operations have changed. The investigations reported herein address sediment, surface water, 
groundwater, and biota potentially impacted by solid waste management units (SWMUs) and areas of 
concern (AOCs) located within the watershed. Investigations occurred along 28 km (18 mi) of canyon 
bottom downcanyon of SWMUs or AOCs. The objectives of the investigations included defining the 
nature and extent of chemicals of potential concern (COPCs) in sediment, surface water, and 
groundwater and assessing the potential risks to human health and the environment from these COPCs. 
The investigations also address the sources, fate, and transport of COPCs in the canyons and evaluate 
the need for additional characterization or remedial actions. 

Sediment investigations included geomorphic mapping, associated geomorphic characterization, and 
sediment sampling in 25 investigation reaches located downcanyon from SWMUs or AOCs. Results from 
earlier sediment investigations in several additional areas are used to supplement the work performed in 
these 25 reaches.  

Surface-water investigations included evaluating analytical data from samples collected at 35 locations 
along stream channels and from 26 springs. These are locations where surface water potentially occurs 
persistently enough to support an evaluation of potential human health risks. Groundwater investigations 
included evaluating analytical data from samples at 16 alluvial wells, 19 perched-intermediate 
groundwater wells, and 14 regional groundwater wells within the Water Canyon and Cañon de Valle 
watershed and in adjacent watersheds.  

Sediment COPCs in the Water Canyon and Cañon de Valle watershed include 23 inorganic chemicals, 
64 organic chemicals, and 7 radionuclides. These COPCs are derived from a variety of sources, including 
Laboratory SWMUs and AOCs, runoff from developed areas, ash from areas burned in the June 1977 
La Mesa fire and the May 2000 Cerro Grande fire, and natural sources such as noncontaminated soil, 
sediment, and bedrock. Assessments in this report focus on the subset of sediment COPCs considered 
most important for evaluating potential ecological or human health risks. The relative importance of the 
COPCs was initially determined by comparing COPC concentrations with human health residential 
screening action levels and soil screening levels and with ecological screening levels.  

The spatial distribution of sediment COPCs in the Water Canyon and Cañon de Valle watershed indicates 
contaminants have been released and transported downcanyon from several Laboratory technical areas 
(TAs), including TA-11, TA-14, TA-16, and TA-49. Contaminants in sediment released from these TAs are 
identifiable as COPCs for varying distances downcanyon from the sources. Some are COPCs only in 
reaches close to the sources, whereas others remain COPCs in the farthest downcanyon reach, WA-5 
below NM 4, over 13 km (8 mi) from the primary sources. In particular, the sediment data indicate that 
barium, Aroclor-1260, and benzo(a)anthracene derived from Laboratory sources have reached the 
Rio Grande, although at concentrations less than 1% of concentrations near the primary sources. 
However, the sediment data also indicate that contaminant concentrations have decreased over time, and 
were highest before 1977. These decreases probably result from reductions in releases from contaminant 
sources and the mixing of contaminated sediment with sediments derived from uncontaminated areas 
over time. 
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A total of 55 inorganic chemicals, 89 organic chemicals, and 20 radionuclides were retained as COPCs in 
nonstorm-related surface water and groundwater in the Water Canyon and Cañon de Valle watershed. 
Principal COPCs in surface water, alluvial groundwater, perched groundwater, and regional groundwater 
include explosives compounds, particularly RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine), organic 
compounds (particularly tetrachloroethene [PCE]), and metals (particularly barium). The spatial 
distributions of these COPCs, coupled with process knowledge and evaluation of soil and sediment 
concentration levels, indicate the outfall from the TA-16-260 high explosives (HE) machining facility was 
the most significant source for water contamination within the Water Canyon and Cañon de Valle 
watershed. Other HE-processing facility outfalls and associated ponding areas represent subsidiary 
sources for HE and other constituents in water. Historical HE burning areas (Material Disposal Areas 
[MDAs] R and P) are also smaller HE sources for surface water, alluvial groundwater, and deeper 
groundwater contamination. PCE and associated organic chemicals have distinct sources at solvent 
storage areas and solvent burning areas. Other constituents such as boron, which is prevalent in S-Site 
Canyon, have additional distinct sources. 

The results of this investigation indicate potential human health risks in Water Canyon and 
Cañon de Valle are generally within acceptable limits for current and reasonably foreseeable future land 
uses. The site-specific human health risk assessment using residential screening values and a 
recreational exposure scenario and screening levels indicates no unacceptable risks from carcinogens 
(incremental cancer target risk of 1 × 10–5) or radionuclides (target dose limit of 15 mrem/yr) from COPCs 
in sediment or surface water. However, one location in Fishladder Canyon has water concentrations at 
1.8 times greater than levels acceptable for noncarcinogens (primarily from lead being 1.3 times the 
acceptable level). The potential for adverse effects from lead, however, is not likely, given the inferred 
infrequent occurrence of surface water at this location. 

Chemicals of potential ecological concern (COPECs) identified in the ecological risk screening 
assessment were compared with results from Cañon de Valle and other watersheds where more detailed 
biota investigations have been conducted. This comparison indicated concentrations of most COPECs in 
Water Canyon and Cañon de Valle derived from Laboratory SWMUs or AOCs are not likely to produce 
adverse ecological impacts. However, there were exceptions for barium with regard to potential impacts 
on plants and for RDX with regard to potential impacts on terrestrial invertebrates such that additional 
biota investigations may be warranted. In addition, there is potential impact to the aquatic invertebrate 
community in S-Site Canyon from lead in water. Preparation of a “Water Canyon and Cañon de Valle 
Biota Investigation Work Plan” is proposed to address these potential impacts.  

The conceptual site model indicates conditions for sediments are likely to stay the same or improve 
because of decreases in contaminant concentrations after peak releases; therefore, no further monitoring 
of sediment is necessary. However, Laboratory sites in the watershed remain active, and additional future 
releases are possible. Potential contaminant transport from these sites will be characterized in aggregate 
area investigations and monitored under the requirements of the National Pollutant Discharge Elimination 
System Individual Permit for Stormwater Discharges from certain SWMUs and AOCs.  

Conditions for surface water and alluvial groundwater are likely to remain constant or improve because of 
decreases in contaminant concentrations after peak releases and from large-scale contaminant removal 
actions at major contaminant sites such as MDA R, the 260 Outfall, and MDA P. In the TA-16 area, 
conditions for perched groundwater are likely to remain unchanged for the foreseeable future because 
contaminants in the vadose zone are likely to be a secondary source of contamination. Corrective 
measures underway at SWMUs and AOCs will further evaluate actions that may be necessary to address 
contamination in deep groundwater. Contaminant concentrations in regional groundwater (mainly 
explosive compounds) are below groundwater standards and health advisory limits, but low 
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concentrations are present in wells R-25 and R-63 and have shown an increasing trend over several 
recent sampling rounds in well R-18, downgradient of TA-16.  

Outfalls and surface releases primarily responsible for contaminants in surface water and groundwater 
are no longer active and source removal has occurred at several of the major release sites. Surface water 
and groundwater concentrations have generally remained stable or declined as a result.  Ongoing 
monitoring will be specified in annual updates to the “Interim Facility-Wide Groundwater Monitoring Plan.” 

The data presented in this report represent environmental conditions in the Water Canyon and 
Cañon de Valle watershed before the Las Conchas fire and serve as a baseline for future evaluations of 
the wildfire’s effects. The Las Conchas fire burned the watershed west of NM 501 in late June and early 
July of 2011. Although the fire did not directly affect Laboratory property, thunderstorms centered over the 
burned area in the upper watershed generated large floods in August 2011, destroying a permeable 
reactive barrier and two alluvial wells in Cañon de Valle. These floods resulted in erosion of previously 
characterized sediment deposits and creation of new deposits along the length of Cañon de Valle and 
Water Canyon. The potential for additional floods remains high over the next 1 to 2 yr.  
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1.0 INTRODUCTION 

Los Alamos National Laboratory (LANL or the Laboratory) is a multidisciplinary research facility owned by 
the U.S. Department of Energy (DOE) managed by Los Alamos National Security, LLC. The Laboratory is 
located in north-central New Mexico, approximately 90 km (60 mi) northeast of Albuquerque and 30 km 
(20 mi) northwest of Santa Fe. The Laboratory comprises an area of 103 km2 (40 mi2), mostly on the 
Pajarito Plateau, which consists of a series of mesas separated by eastward-draining canyons. It also 
includes part of White Rock Canyon along the Rio Grande to the east. The Laboratory is currently 
investigating sites potentially contaminated by past operations, both inside and outside the current 
Laboratory boundary, to ensure contaminants do not threaten human health or the environment. The sites 
under investigation are designated as solid waste management units (SWMUs) or areas of concern 
(AOCs). In addition to investigations of SWMUs and AOCs, contamination in canyon bottoms and in 
groundwater is being investigated on a watershed basis between the potential sources and the 
Rio Grande, the master drainage in the region. 

1.1 Purpose and Scope 

This investigation report presents the results of studies conducted mostly from 2007 to 2011 in Water 
Canyon, Cañon de Valle, and their tributaries, not including Fence, Indio, and Potrillo Canyons. This 
report also includes a compilation of surface-water and groundwater data collected from 1998 to 2011 
and sediment data collected in 1999 and 2000 in these canyons. The watershed areas for these canyons 
are shown in Figure 1.1-1 and Plate 1. The investigations reported herein address sediment, surface 
water, and groundwater potentially impacted by SWMUs and AOCs located within the watershed. These 
media are collectively referred to as canyons media in this report.  

The Water Canyon and Cañon de Valle investigation was conducted to fulfill the requirements of several 
documents. The “South Canyons Investigation Work Plan” (hereafter called “the work plan”) (LANL 2006, 
093713) describes the Laboratory’s work scope and the regulatory requirements for characterizing Water 
Canyon and Cañon de Valle, as well as Potrillo, Fence, Ancho, Chaquehui, and Indio Canyons. A 
companion document, the “South Canyons Historical Investigation Report” (HIR) (LANL 2006, 093714) 
contains a review of SWMUs and AOCs in these watersheds, the history of releases, and contaminant 
data collected before the work plan was prepared. The New Mexico Environment Department (NMED) 
approved the work plan in 2007 (LANL 2007, 095405; NMED 2007, 095025; NMED 2007, 095490). The 
requirement to prepare and implement the work plan was also included by reference in Section IV.B.6.b.i 
of the Compliance Order on Consent (the Consent Order).  

Separate investigation reports were prepared and submitted for sediment and surface water studies in 
Potrillo and Fence Canyons (LANL 2011, 201580.14) and in Ancho, Chaquehui, and Indio Canyons 
(LANL 2011, 204397). Groundwater data for all areas of the work plan, including wells at Technical Area 
39 (TA-39) and TA-49 in the Ancho Canyon watershed, are presented and discussed in this investigation 
report.  

The investigations conducted under the work plan also followed the technical strategy presented in the 
“Core Document for Canyons Investigations” (hereafter, the canyons core document) (LANL 1997, 
055622). The canyons core document was prepared after a pilot study in Los Alamos and Pueblo 
Canyons was implemented in 1996 with the goal of standardizing the technical strategy for work in 
canyons at the Laboratory. In 1998, NMED approved the core document following the Laboratory’s 
response to a request for supplemental information (LANL 1998, 057666; NMED 1998, 058638). 
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Data collected during the investigations included in this report are used to (1) define the nature and extent 
of contamination within canyon bottoms in Water Canyon, Cañon de Valle, and their tributaries, and in 
groundwater beneath the Water Canyon, Cañon de Valle, and Ancho Canyon watersheds, including 
springs in White Rock Canyon; (2) update the conceptual site model for contaminant distribution and 
transport within these canyons and underlying groundwater; (3) assess potential current human health 
and ecological risk from contaminants within these canyons; (4) determine and recommend potential 
remedial actions, if needed, that may be appropriate to achieve or maintain site conditions at an 
acceptable risk level; and (5) provide support for decisions at SWMUs and AOCs. The assessments in 
this report are conducted using sediment data collected primarily in 2010 and 2011 and surface-water 
and groundwater data collected from 2003 to 2011 to evaluate current environmental conditions. 
Additional sediment data obtained in 1999 to 2009 are also included in this data set. Data from previous 
investigations and from environmental surveillance sampling are used to help identify temporal trends in 
contamination and therefore help to evaluate how potential risk may change in the future relative to 
present-day conditions. 

This report addresses characterization and risk assessment on the spatial scale of entire canyon 
systems, encompassing approximately 28 km (18 mi) of canyon bottom downcanyon of SWMUs and 
AOCs at TA-08, TA-09, TA-11, TA-14, TA-15, TA-16, TA-28, TA-37, and TA-49. Undeveloped TAs (TA-68 
and TA-70) within Water Canyon are also included in this investigation. The characterization and 
assessment approach used in this investigation provides an integrating perspective on historical and 
current contaminant releases to the canyon bottoms and subsequent contaminant redistribution resulting 
from various transport processes. This approach facilitates the development of conceptual site models 
that describe expected spatial and temporal trends in contaminant concentrations, thus supporting 
recommendations for long-term monitoring. The results also support the Laboratory’s watershed 
approach by providing information on the extent of contamination associated with SWMUs and AOCs and 
SWMU and AOC aggregates in the watersheds and by helping to identify and prioritize remedial activities 
within these watersheds. 

1.2 Organization of Investigation Report 

This investigation report includes the following sections, following the outline used in the NMED-approved 
“Mortandad Canyon Investigation Report” (LANL 2006, 094161; NMED 2007, 095109) and subsequent 
canyons investigation reports. Section 1 is an introduction to the report and to the Water Canyon and 
Cañon de Valle watershed. Section 2 provides background information on the sources and history of 
contaminant releases, previous investigations of canyons media, and remediation activities in this 
watershed. Section 3 describes the scope of activities in this investigation. Section 4 introduces the field 
investigations. Section 5 describes the regulatory context of this investigation. Section 6 presents 
screening level assessments that identify chemicals of potential concern (COPCs) and that help focus 
subsequent sections on the subset of the most important COPCs for evaluating potential human health 
risk. Section 7 presents a physical system conceptual site model, including discussions of the nature, 
sources, extent, fate, and transport of select COPCs that are most relevant for evaluating potential human 
health and ecological risk and contaminant transport. Section 8 presents ecological screening 
assessments and human health risk assessments and results. Section 9 presents conclusions and 
recommendations. Acknowledgements of those who contributed to this report are listed in section 10. 
Section 11 presents references cited in this report and the map data sources. 

This report has the following appendixes. Appendix A presents a list of acronyms and abbreviations, a 
table showing conversion of metric units to U.S. customary units, and data qualifier definitions. 
Appendix B presents field investigation methods and results. Appendix C presents analytical results from 
sediment and water samples and summarizes data quality. Data packages are included as 
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Attachment C-1 on DVD. Analytical data from the Sample Management Database (SMDB) and Water 
Quality Database (WQDB) used in this report are on DVD in Attachment C-2. Appendix D presents 
supporting information on spatial and temporal contaminant trends. Appendix E presents supporting 
information on risk and statistics. Supplemental tables for Appendixes B, C, and E are provided on CD in 
Attachment 1. Appendix F presents supporting information on hydrologic conditions in the watershed. 
Appendix G discusses the occurrence of springs in the upper Water Canyon and Cañon de Valle 
watershed. Appendix H presents an analysis of regional aquifer water levels in monitoring wells near the 
watershed and a water table map. Appendix I summarizes the results and interpretations for geophysical 
investigations conducted in the watershed. Appendix J presents geologic cross-sections for the 
watershed.  

1.3 Watershed Description 

The Water Canyon/Cañon de Valle watershed is located in the southern portion of the Laboratory 
(Figure 1.1-1). Water Canyon is an east-to-southeast-trending drainage originating on the flanks of the 
Sierra de los Valles in Bandelier National Monument. Water Canyon remains in Bandelier National 
Monument for 0.4 km (0.2 mi) and then passes through 5.1 km (3.2 mi) of the Santa Fe National Forest 
before it crosses into the Laboratory at the western boundary of TA-16. The drainage extends east-
southeast approximately 17.2 km (10.7 mi) across the entire Laboratory to its confluence with the 
Rio Grande in White Rock Canyon. The total drainage area for Water Canyon above the Rio Grande, 
including Cañon de Valle and other tributaries, is 49.6 km2 (19.1 mi2), and the total drainage length is 
about 22.7 km (14.1 mi). Cañon de Valle, the largest tributary to Water Canyon, also originates on the 
flanks of the Sierra de Los Valles in the Valles Caldera National Preserve. Cañon de Valle remains on the 
Valles Caldera National Preserve for 1.3 km (0.8 mi) and then passes through 4.9 km (3.1 mi) of the 
Santa Fe National Forest before it crosses into the Laboratory at the western boundary of TA-16. It 
extends east-southeast across the Laboratory from TA-16 to its confluence with Water Canyon at the 
boundary between TA-15 and TA-37. The Cañon de Valle watershed has a drainage area of 11.3 km2 
(4.4 mi2) and a channel length of 12.3 km (7.7 mi). S-Site Canyon originates in TA-16 near the west-
central portion of the Water Canyon watershed and extends approximately 4.3 km (2.7 mi) east-southeast 
to its confluence with Water Canyon in TA-37. It has a drainage area of approximately 2.0 km2 (0.8 mi2). 
The designation S-Site Canyon is assigned to a subbasin that has been referred to in previous reports as 
Martin Spring Canyon (LANL 2005, 090215, p. 8), and in this report the term Martin Spring Canyon is 
restricted to the short tributary to S-Site Canyon that includes Martin Spring. Fishladder Canyon, located 
between the main channel of Cañon de Valle and S-Site Canyon, is a tributary to Cañon de Valle with a 
drainage length of approximately 3.5 km (2.2 mi) and a drainage area of approximately 1.2 km2 (0.4 mi2). 
Additional tributaries to Water Canyon include Indio and Potrillo Canyons that join Water Canyon on the 
eastern side of the Laboratory, and Fence Canyon, which is a major tributary to Potrillo Canyon. There 
are also numerous smaller tributary canyons. Most of the Water Canyon watershed, approximately 65% 
(including all tributaries), is within the boundaries of the Laboratory. Approximately 28% of the watershed 
is on Santa Fe National Forest land, 4% is within the Valles Caldera National Preserve, 2% is within 
Bandelier National Monument, and 2% is on private land or Los Alamos County land in White Rock.  

Bedrock geologic units exposed within the watershed include the Tshirege and Otowi Members of the 
Bandelier Tuff, the Cerro Toledo interval, basaltic rocks of the Cerros del Rio volcanic field, and 
sedimentary rocks of the Puye Formation and Santa Fe Group (Griggs and Hem 1964, 092516; Smith 
et al. 1970, 009752; Dethier 1997, 049843). The biological setting of the Water Canyon/Cañon de Valle 
watershed is discussed in section 2.2.3 of the South Canyons investigation work plan (LANL 2006, 
093713). Details concerning the hydrology and geology of the watershed are provided in section 7 and 
in Appendixes F through J of this report. 
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1.4 Current Land Use 

The Water Canyon/Cañon de Valle watershed downcanyon from SWMUs and AOCs is located on DOE 
land, except for some private land and Los Alamos County land along the northeast edge of the 
watershed east of NM 4. Laboratory activities in canyon bottoms are restricted to environmental work, 
such as sediment and water sampling. Currently, there is no public access to the watershed on 
Laboratory land west of NM 4, although there is public access for hiking, horseback riding, and other 
recreational activities in the lower part of Water Canyon between NM 4 and the Rio Grande. 

2.0 BACKGROUND 

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 volatile 
organic compounds (VOCs). Stormwater runoff from firing sites, open burn/open detonation units, 
surface-disposal sites, and other SWMUs and AOCs 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 Resource 
Conservation and Recovery Act (RCRA) metals, explosive compounds, VOCs, and radionuclides. Results 
of the TA-16 260 Outfall corrective measures study (CMS) (LANL 2007, 098734) show the drainage 
channel below the outfall and the canyon bottom, as well as surface water, alluvial groundwater, and 
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 barium nitrate and TNT. Barium and RDX are chemicals of interest in this 
watershed because releases are documented, and the spatial and temporal distributions provide 
information to evaluate the conceptual site model. 

The following sections summarize the sources and history of contaminant releases as well as 
investigations that have addressed contaminant distribution and concentration in canyons media. 
Remediation activities implemented to reduce contamination in source areas or in the canyon bottoms are 
also discussed. 

2.1 Sources and History of Contaminant Releases  

2.1.1 Sources to Water Canyon 

This section summarizes potential contaminant sources in the Water Canyon watershed, exclusive of its 
tributaries and TA-49. Approximately 269 SWMUs and AOCs are located within this part of the Water 
Canyon watershed. These sites are addressed under the Consent Order as the S-Site Canyon Aggregate 
Area and the Upper Water Canyon Aggregate Area. Operationally, these sites are located within TA-11 
(K-Site); former TA-13 (P-Site, now in TA-16); TA-16 (S-Site); former TA-25 (V-Site, now in TA-16); TA-28 
(Magazine Area A); TA-29 (Magazine Area B); and TA-37 (Magazine Area C). Sites within these TAs and 
the status of investigation activities are summarized in section 2.1.1.1. Additional information on major 
contaminant sources is provided in section 2.1.1.2. SWMUs and AOCs in Water Canyon are shown in 
Plate 1. 

2.1.1.1 TAs within Water Canyon Watershed 

TA-11 was constructed in 1944 and originally contained a Betatron Facility and Cloud Chamber. It later 
housed facilities for testing explosives components and systems under a variety of extreme physical 
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environments. The facilities were arranged so testing could be controlled and observed remotely, and 
devices containing explosives or radioactive materials could be tested. TA-11 is located on a mesa 
between S-Site Canyon and Water Canyon. SWMUs and AOCs in TA-11 include a former drop tower, 
inactive firing sites, septic tanks, and outfalls. Investigation of many of these sites under the Consent 
Order is deferred because of potential impacts from active firing site activities. Most non-deferred sites 
were investigated in 2009 as part of the S-Site Canyon Aggregate Area investigation (LANL 2011, 
111810.32) and several are being investigated as part of the Upper Water Canyon Aggregate Area 
investigation (LANL 2011, 111602.33). 

Former TA-13 was constructed in 1944 to conduct flash x-ray studies of the implosion of high explosive 
(HE) test devices. By the 1950s, most of the buildings had been removed. The few remaining buildings 
were incorporated into TA-16 (LANL 1993, 020948, p. 2-7). SWMUs and AOCs associated with former 
TA-13 include a former firing site, septic system, and landfill. Former TA-13 is located on a mesa top 
between S-Site and Fishladder Canyons. Sites in former TA-13 were investigated in 2009 as part of the 
S-Site Canyon Aggregate Area investigation (LANL 2011, 111810.32) . 

TA-16 was established for the development, engineering design, prototype manufacture, and 
environmental testing of nuclear-weapons components. Developing, processing, and testing using tritium, 
HE, and plastics, and conducting research on process development for manufacture of items using these 
and other materials, are conducted in extensive facilities. TA-16 is located in the southwestern portion of 
the Laboratory and occupies portions of the Water Canyon, Cañon de Valle, and S-Site Canyon 
watersheds. Major SWMUs and AOCs within the Water Canyon watershed include the sumps, drainlines, 
and outfalls from the 20s Line, 40s Line, and 300s Line HE-processing and testing facilities. The 300s 
Line sites were investigated in 2009 as part of the S-Site Canyon Aggregate Area investigation (LANL 
2011, 111810.32). The 40s Line, as well as other SWMUs and AOCs consisting of sumps, outfalls, septic 
systems, magazines, and HE-processing buildings, are being investigated as part of the Upper Water 
Canyon Aggregate Area investigation (LANL 2011, 111602.33). 

Former TA-25 was constructed in 1944 for experimental work in connection with special assemblies. In 
1945, the site was altered and became part of TA-16. A trial assembly of the Trinity device was 
conducted at TA-25 in 1945 (LANL 1993, 020948, p. 2-8). Former TA-25 is located in the central portion 
of TA-16 on a mesa top near the head of Fishladder Canyon within the Cañon de Valle watershed. 
SWMUs and AOCs associated with former TA-25 were investigated in 2009 as part of the S-Site Canyon 
Aggregate Area investigation (LANL 2011, 111810.32). 

TA-28 is an explosives storage area along the north rim of Water Canyon within TA-16 in the southwest 
portion of the Laboratory. TA-28 contains one AOC consisting of former storage magazines. This AOC is 
being investigated as part of the Upper Water Canyon Aggregate Area investigation (LANL 2011, 
111602.33). 

TA-29 is a former explosives storage area that operated from 1944 to 1957. TA-29 was decommissioned 
in 1958–1959 and incorporated into TA-16. TA-29 is located along the north rim of Water Canyon within 
TA-16 in the southwest portion of the Laboratory. TA-29 contains one AOC consisting of former storage 
magazines. This AOC is being investigated as part of the Upper Water Canyon Aggregate Area 
investigation (LANL 2011, 111602.33). 

TA-37 is an explosives storage area located above the confluence of Cañon de Valle and Water Canyon. 
TA-37 contains only one AOC, a septic tank, which has been approved for no further action and requires 
no additional investigation. 
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2.1.1.2 Major Sources in Water Canyon Watershed 

The TA-11 Firing Site Aggregate consists of SWMUs 11-001(a), 11-002, 11-004(a,b,c,d,e), 
11-006(a,b,c,d), and 11-011(b) and AOCs 11-003(b), 11-004(f), and C-11-001. These sites comprise 
components of firing site operations at TA-11 (K-Site) and include a firing pit, burn area, former drop 
tower facility, mortar impact area, sump, catch basins, outfall, and drainline. Investigation of most of these 
sites under the Consent Order has been deferred because of potential impacts from active firing site 
activities. The other sites were investigated as part of the S-Site Aggregate Area investigation (LANL 
2011, 111810.32). 

Consolidated Unit 16-026(q)-99 comprises the former 20s Line facility, an experimental and production 
casting facility. Consolidated Unit 16-026(q)-99 consists of SWMUs 16-005(d), 16-017(h)-99, 
16-017(x)-99, 16-025(k,l), 16-026(q), 16-029(f2,r), 16-031(d), 16-032(c), and 16-034(a) and 
AOCs C-16-006 and C-16-065. These sites include a septic system and sumps and outfalls associated 
with HE-processing buildings, an analytical laboratory, and a cooling tower. The 20s Line housed an HE 
powder-inspection facility, HE-casting buildings, an analytical laboratory, and a solvent storage building. 
Most 20s Line facilities were constructed in 1944 and 1945, and HE casting was conducted until the 
1950s. Some facilities were destroyed by intentional burning in 1968. Liquid effluents were discharged to 
a pond or to drainage ditches. The 20s Line sites are part of the Upper Water Canyon Aggregate Area 
investigation (LANL 2011, 111602.33). 

Consolidated Unit 16-029(z)-99 comprises the former 40s Line, which included HE production, casting, 
experimental casting and/or machining, and x-ray examination facilities. Consolidated Unit 16-029(z)-99 
consists of SWMUs 16-005(c), 16-025(p,q,r,s,u,v), 16-026(w), 16-029(z),16-032(a), and 16-034(l,p) and 
AOCs 16-011 and 16-023(b). These SWMUs and AOCs include potentially contaminated surface and 
subsurface soil associated with the footprints of buildings 16-42, 16-43, 16-44, 16-45, 16-46 and their 
sump, drainline, and outfall systems. All the buildings had floor troughs that discharged to a common 
outfall, except building 16-46. The primary drainage from this area (and former outfall discharge location) 
is eastward to a north-south ditch that empties into Water Canyon. In 1960, most of the 40s Line buildings 
were decommissioned, destroyed by intentional burning, and removed to the Material Disposal Area 
(MDA) P landfill. The 40s Line sites are part of the Upper Water Canyon Aggregate Area investigation 
(LANL 2011, 111602.33). 

Consolidated Units 16-026(b)-99, and 16-003(d)-99 comprise the 300s Line Complex. Consolidated 
Unit 16-026(b)-99 consists of SWMUs 16-026(b,c,d,e) and 16-029(a,b,c,d), and Consolidated 
Unit 16-003(d)-99 consists of SWMUs 16-001(e) and 16-003(d,e,f,g). SWMUs associated with the 
300s Line Complex include HE sumps, associated drainlines and outfalls, and one dry well. The 
300s Line Complex consists of process buildings (16-300, 16-302, 16-304, and 16-306) and rest houses 
(buildings 16-301, 16-303, 16-305, and 16-307), which were constructed in 1951–1952 for casting HE. 
Buildings 16-304 and 16-306 were converted to plastics development in 1958; Building 16-300 was 
converted to inert processing in 1962 or 1963. The processing buildings had a common liquid waste trunk 
line that discharged to National Pollutant Discharge Elimination System (NPDES) outfall 
U.S. Environmental Protection Agency (EPA) 05A058, which is now inactive. These SWMUs were 
investigated as part of the S-Site Aggregate Area investigation (LANL 2011, 111810.32). 
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There were formerly 15 NPDES-permitted outfalls in the Water Canyon watershed. These outfalls 
discharged treated cooling water, noncontact cooling water, and HE wastewater. At present, the 
Water Canyon watershed contains only two NPDES-permitted outfalls: 

 Outfall EPA 03A130 is associated with Consolidated Unit 11-011(a)-00 and is permitted to 
discharge untreated cooling water blowdown for the cooling of electrical equipment and effluent 
from floor drains in building 11-30. 

 Outfall EPA 03A185 (no SWMU association) is permitted to discharge treated cooling water from 
Structure 15-312, which is a cooling tower at the Dual-Axis Radiographic Hydrodynamic Test 
(DARHT) facility. 

The Laboratory is presently working to eliminate discharges from both outfalls. 

2.1.2 Sources to Cañon de Valle 

This section summarizes potential contaminant sources in the Cañon de Valle watershed. Approximately 
239 SWMUs and AOCs are located within Cañon de Valle. These sites are addressed under the Consent 
Order as the Cañon de Valle Aggregate Area. Operationally, these sites are located within TA-14 
(Q-Site), TA-15 (R-Site), TA-16 (S-Site), and former TA-24 (T-Site, now in TA-16). Sites within these TAs 
and the status of investigation activities are summarized in section 2.1.2.1. Additional information on 
major source is provided in section 2.1.2.2. SWMUs and AOCs in Cañon de Valle and its tributaries are 
shown in Plate 1. 

2.1.2.1 Technical Areas within Cañon de Valle Watershed 

TA-14 is used to conduct tests on relatively small explosive charges for fragment-impact tests, explosives 
sensitivities, and thermal responses. TA-14 is an active firing area and includes SWMUs and AOCs 
located on Threemile Mesa at the north rim of Cañon de Valle. These SWMUs and AOCs include active 
and inactive firing sites and associated facilities, including sumps and outfalls, septic tanks, an 
incinerator, and a burn area. These sites are being investigated as part of the Cañon de Valle Aggregate 
Area (LANL 2006, 091698). 

TA-15 contains several firing sites, including the DARHT facility, and associated facilities. TA-15 is 
located on a mesa northeast of Cañon de Valle and on mesas flanking the western portion of Potrillo 
Canyon and is part of several watersheds. The SWMUs and AOCs within the Cañon de Valle watershed 
are located in the western part of TA-15. These sites include Firing Site G, MDA Z, and former laboratory, 
shop, and support facilities at a location known as the Hollow. These sites are being investigated as part 
of the Cañon de Valle Aggregate Area (LANL 2006, 091698). 

TA-16 was established for the development, engineering design, prototype manufacture, and 
environmental testing of nuclear weapons components. Developing, processing, and testing using tritium, 
HE, and plastics, and conducting research on process development for manufacture of items using these 
and other materials, are conducted in extensive facilities. TA-16 is located in the southwestern portion of 
the Laboratory and occupies portions of the Water Canyon, Cañon de Valle, and S-Site Canyon 
watersheds. Major SWMUs and AOCs within the Cañon de Valle watershed include the sumps, 
drainlines, and outfall from the building 260 HE-machining line (the 260 Outfall); sumps, drainlines, 
outfalls, and ponds associated with the former 30s and 90s line HE-machining facilities (the 30s and 
90s Line Ponds); sumps, drainlines, and outfalls associated with the 16-340 HE synthesis building (the 
340 Complex); MDA P; MDA R; the Burning Ground; and a silver recovery unit outfall. Interim measures 
and corrective measures for the 260 Outfall were completed in 2001 and 2009, respectively 
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(section 2.3.1.1). Investigation and cleanup of the 30s and 90s Line Ponds was completed in 2009 
(section 2.3.1.2). Investigation and cleanup of the 340 Complex-Fishladder was completed in 2008 and 
approved by NMED (section 2.3.1.3). MDA P underwent RCRA clean closure, which was completed in 
2002. The remaining sites are being investigated as part of the Cañon de Valle Aggregate Area 
(LANL 2006, 091698). 

Former TA-24 was used for x-ray examination of HE charges during the 1940s. Explosive storage 
magazines and laboratories were part of the facility. The area has been decontaminated and 
decommissioned and absorbed into TA-16 (LANL 1993, 020948, p. 2-8). Former TA-24 is located in the 
central portion of TA-16 on a mesa top east of the head of Fishladder Canyon. SWMUs and AOCs 
associated with former TA-24 are being investigated as part of the Cañon de Valle Aggregate Area 
(LANL 2006, 091698). 

2.1.2.2 Major Sources in Cañon de Valle  

Consolidated Unit 15-004(g)-00 consists of SWMUs 15-004(g) and 15-008(c), which are an inactive firing 
site (Firing Point G) and associated surface disposal site. Firing Point G, was constructed in 1948 and 
operated from 1949 to 1953. It was used for shots involving up to 40 lb HE (LANL 2006, 091697, p. 125). 
SWMU 15-008(c) was used to dispose of the debris resulting from the shots conducted at Firing Point G. 
These sites are being investigated as part of the Cañon de Valle Aggregate Area investigation (LANL 
2006, 091698). 

MDA Z (SWMU 15-007[b]) is located near Firing Point G and was used from 1965 to 1981 to dispose of 
construction debris, sandbags, and mats used to protect nearby buildings from explosive debris and other 
shielding material. MDA Z is roughly triangular, with dimensions approximately 200 ft × 50 ft, and appears 
to have been constructed in a natural depression (LANL 1995, 050294, p. 4-58). This site is being 
investigated as part of the Cañon de Valle Aggregate Area investigation (LANL 2006, 091698). 

Consolidated Unit 15-009(a)-00 consists of SWMUs 15-009(a), 15-011(a,b,c), and 15-014(i,j,k), which 
include a septic tank, concrete trench drains, an unlined drainage channel, outfalls to Cañon de Valle, 
and a roof drain. The SWMUs in this consolidated unit are associated with liquid waste disposal from a 
set of buildings in the northwest corner of TA-15, which are known as the Hollow. Operations at the 
buildings associated with the Hollow included vapor degreasing and acid stripping. Liquid wastes were 
discharged from outfalls into Cañon de Valle or into seepage pits. These sites are being investigated as 
part of the Cañon de Valle Aggregate Area investigation (LANL 2006, 091698). 

The 260 Outfall, which consists of SWMUs 16-003(k) and 16-021(c), is considered the major source of 
contaminants in the Cañon de Valle watershed (LANL 1996, 055077). The building 16-260 facility, in 
operation since 1951, is an HE-machining facility that processes large quantities of HE. Machine turnings 
and HE wash water are routed as waste to 13 sumps associated with the building. Historically, discharge 
from the sumps was routed to an outfall (referred to as the 260 Outfall); at one point, discharge was 
reportedly as high as several million gallons per year (LANL 1994, 076858). In the late 1970s, the 
260 Outfall was permitted under the Laboratory’s NPDES permit. The 260 Outfall was last permitted in 
1994, was deactivated in November 1996, and was removed from the Laboratory’s NPDES permit in 
January 1998. Currently, this waste stream is managed by pumping the sumps and treating the water at 
the TA-16 HE wastewater treatment plant (LANL 2003, 077965, p. 1-5). The outfall discharged to a well-
defined upper drainage channel, a former settling pond (excavated and removed in 2000), and lower 
drainage channel leading to Cañon de Valle. The channel runs approximately 183 m (600 ft) from the 
outfall to the bottom of Cañon de Valle (LANL 2003, 077965, p. 1-8). Cleanup of contamination from the 
260 Outfall is addressed in two corrective measures evaluations, one for surface contamination and 
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alluvial groundwater (LANL 2005, 091140) and the other for intermediate and regional groundwater 
(LANL 2007, 098734). The Laboratory prepared a corrective measures implementation (CMI) plan for 
surface contamination and alluvial groundwater (LANL 2007, 098192) and has implemented this plan. 
Additional investigations of intermediate and regional groundwater are ongoing. Cleanup of the 260 
Outfall sites is discussed in section 2.3.1.1. 

MDA P is an approximately 9.25-acre site located along the southern slope of Cañon de Valle 
approximately 1800 ft east of the 260 Outfall area. MDA P contained wastes from the synthesis, 
processing, and testing of HE; residues from the burning of HE-contaminated equipment; and 
construction debris. HE waste-disposal activities at this site began in the early 1950s and ceased in 1984. 
MDA P underwent clean closure under RCRA in which approximately 55,000 yd3 of soil and debris was 
removed (LANL 2005, 092251). Closure was approved by NMED (2005, 093247) and no further actions 
are needed. 

MDA R (SWMU 16-019) is an approximately 2.25-acre site located north of the 260 Outfall area along the 
mesa top and edge and extends onto the southern slope of Cañon de Valle. MDA R was constructed in 
the mid-1940s and used as a burning ground and disposal area for waste explosives and possibly other 
debris. Potential contaminants at MDA R include HE, HE byproducts, and metals (particularly barium). 
Use of this site was discontinued in the early 1950s (LANL 2003, 077965, p. 1-10). Soil removal and site 
investigations were conducted at MDA R following the Cerro Grande fire (LANL 2001, 069971). Additional 
investigations are being conducted as part of the Cañon de Valle Aggregate Area investigation 
(LANL 2006, 091698). 

SWMUs at the TA-16 Burning Ground are 16-005(g), 16-006(e), 16-010(a,b,c,d,e,f,g,h,i,j,k,l,m,n), 
16-016(c), and 16-028(a). These SWMUs are located on the mesa in the northeast corner of TA-16 within 
the Fishladder Canyon watershed. The burning ground was constructed in 1951 for HE waste treatment 
and disposal. Over the years, hundreds of thousands of pounds of HE and HE-contaminated waste 
material have been burned at this location. The remaining noncombustible material was subsequently 
placed either in MDA P, north of the Burning Ground (through 1984), or taken to TA-54 for disposal (1984 
to present). A barium nitrate pile was located at the TA-16 Burning Ground for many years. 
SWMU 16-010(b) underwent RCRA clean closure and SWMUs 16-006(e), 16-010(a), 16-016(c) 
underwent a voluntary corrective action (VCA) concurrently with the MDA P clean closure. The closure 
and VCA were approved by NMED (2005, 093247) and no further actions are needed. The remaining 
SWMUs will either be closed under RCRA or investigated as part of the Cañon de Valle Aggregate Area 
investigation (LANL 2006, 091698). 

Sites associated with the 30s and 90s Line Ponds are SWMUs 16-007(a), 16-008(a), 
16-017(a,b,c,d,e)-99, 16-024(d,e), 16-025(e,f), 16-026(m,n,o,p), and 16-029(k,l,s,u) and AOC C-16-007. 
These sites consist of former HE process and storage buildings and associated sumps, drainlines, 
outfalls, and settling ponds. Cleanup of the 30s and 90s Line Ponds was completed in 2009 (LANL 2010, 
108279) and no further actions are needed (see section 2.3.1.2). 

SWMU 16-020 is a former operational release area where untreated, spent photofixing bath solutions 
were released to soil and stream sediment. Chemicals in the untreated spent photofixing bath solutions 
included silver thiosulfate, sodium thiosulfate, sulfuric acid, boric acid, and cyanide. These chemicals 
were process wastes from the x-ray film photoprocessing laboratory in building16-222, built in 1952. This 
spent solution was discharged on the south side of the building where it flowed approximately 295 ft in a 
gently sloping, small stream channel down to the confluence with the main channel of Cañon de Valle. 
The facility discharged significant quantities of silver for a period of over 20 yr. In 1979, the facility began 
to recover the silver, and around this time, the outfall became NPDES-permitted outfall EPA 06A073 
(LANL 1993, 020948, p. 5-119). In 1995, the building became inactive and discharges from the facility 
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ceased (LANL 1996, 066803, pp. 1–2). On January 14, 1998, the outfall was removed from the 
Laboratory’s NPDES permit. An interim action soil removal was completed in 2000 following the Cerro 
Grande fire. Additional actions are being conducted as part of the Cañon de Valle Aggregate Area 
investigation (LANL 2006, 091698). 

The 340 Complex consists of SWMUs 13-003(a,b), 16-003(n,o), 16-026(j2), and 16-029(f,i). These sites 
are an inactive septic system, HE sumps, and associated drainlines and outfalls located near the eastern 
end of the TA-16 mesa, close to the head of Fishladder Canyon. The complex operated from 1953 to 
1999 and processed and produced large quantities of plastic-bonded explosives, produced by slurrying 
HE and solvents together with inert binders. HE and solvent-contaminated wash water were routed as 
waste to sumps and outfalls. During the mid-1990s, the discharge to the building 16-340 outfall measured 
over 3.5 million gal./yr. The outfall associated with SWMU 16-003(o) became known as the Fishladder 
because of an air stripper that was plumbed to the outfall in the 1980s and discharged approximately 
250 ft east of the sumps into Fishladder Canyon. Investigation and cleanup of the 340 Complex SWMUs 
was completed in 2008 (LANL 2009, 105061.17) and no further actions are needed (see section 2.3.1.3). 

Formerly 15 NPDES-permitted outfalls in the Cañon de Valle watershed discharged boiler blowdown, 
treated cooling water, noncontact cooling water, HE wastewater, and photoprocessing wastes. At 
present, only one NPDES-permitted outfall discharges in the Cañon de Valle watershed. Outfall 05A055 
is permitted to discharge treated HE wastewater from the TA-16 HE wastewater treatment plant 
[SWMU 16-010(g)]. The Laboratory has eliminated discharge from this outfall through use of an 
evaporator, but the outfall is maintained for emergency use. 

2.1.3 TA-49 Sources 

Laboratory facilities at TA-49, located on Frijoles Mesa south of Water Canyon, include potential sources 
of contamination for a short tributary to Water Canyon east of the Cañon de Valle confluence, which is 
informally referred to as the MDA AB drainage in this report. Facilities at TA-49, mostly outside the 
Water Canyon watershed, also represent potential sources of contamination to groundwater. Discussion 
of groundwater for the southern part of the Laboratory, including wells at TA-49, was deferred to this 
investigation report (LANL 2011, 201580.14; LANL 2011, 204397).  

TA-49 (Frijoles Mesa Site) includes the headwaters of Ancho Canyon and the north fork of 
Ancho Canyon. Subsurface hydronuclear experiments involving special nuclear materials were 
conducted in underground shafts drilled into the mesa from 1959 to 1961 (LANL 1992, 007670; LANL 
1997, 056594). Areas 1, 2, 2A, 2B, 3, and 4 each contain subsurface test shafts used for underground 
hydronuclear safety, tracer, and containment experiments. Areas 2, 2A, and 2B are referred to as 
MDA AB. From 1962 to 1977, TA-49 was used sporadically for experiments involving firing assemblies, 
atmospheric phenomena observations, pulsed-gas laser and shock tube experiments, and a seismic 
study, all of which appear to have involved no significant amounts of hazardous or radioactive materials 
(LANL 1992, 007670, p. 3-9). TA-49 is divided into 10 operational areas, all of which are mesa-top sites. 
In addition to Areas 1 through 4, other areas are Area 5 (control area); Area 6 (landfill, burn site, and 
trenches); Area 7 (security station); Area 10 (experimental chamber); Area 11 (radiochemistry and small-
scale shot area); and Area 12 (Bottle House area). TA-49 is currently being used as a buffer zone for 
activities at firing sites in TA-15 and TA-39 and as the location for the Hazardous Devices Team Training 
Facility. SWMUs located at TA-49 include underground shafts, MDA AB, a central control area, an 
underground calibration chamber, a radiochemistry and small-scale shot area, and firing sites. 

Surface and subsurface field sampling at the 10 operational areas were conducted at TA-49 in 2009 and 
2010, and the results were reported in two investigation reports (LANL 2010, 110654.16; LANL 2010, 
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110656.17). The nature and extent of contamination for organic chemicals and most inorganic chemicals 
and radionuclides were defined for the SWMUs and AOCs; extent was found to be localized around the 
sites. However, at most sites, the extent of contamination for a few inorganic chemicals and radionuclides 
was not defined, and further sampling was recommended. Sediment sampling in Ancho Canyon indicated 
that the canyon was not impacted by organic or inorganic chemicals released at TA-49 but may have 
been impacted by uranium released at TA-49 (LANL 2011, 204397).  

2.1.4 Runoff from Developed Areas 

The upper Water Canyon and Cañon de Valle watershed include developed areas within the Laboratory, 
and several large paved parking lots and roads drain into the canyon. Runoff from developed areas can 
transport various contaminants into the canyon. Contaminants commonly found below developed areas 
include constituents in motor oil, gasoline, diesel fuel, asphalt, road salt, polychlorinated biphenyls 
(PCBs), heavy metals, and pesticides. Polycyclic aromatic hydrocarbons (PAHs), frequently associated 
with vehicle usage and asphalt, are a common class of contaminants associated with developed areas 
(Edwards 1983, 082302; Lopes and Dionne 1998, 082309; Van Metre et al. 2000, 082262). Metals 
associated with runoff from roads include cadmium, chromium, copper, lead, nickel, and zinc (Walker et 
al. 1999, 082308; Breault and Granato 2000, 082310, p. 49). Consistent with studies in other regions, 
investigations in canyons in and near the Laboratory have identified various inorganic and organic 
COPCs as being associated with runoff from developed areas (LANL 2004, 087390, pp. 7-14, 7-16). 

2.1.5 La Mesa Fire, Cerro Grande Fire, and Las Conchas Fire 

In June 1977, the La Mesa fire burned part of the Water Canyon watershed within TA-11, TA-16, TA-28, 
TA-37, and TA-49, including parts of Cañon de Valle and Fishladder, S-Site, and Water Canyons. 
Approximately 6.7 km2 (4.2 mi2) of the watershed was within the burn perimeter (Foxx 1984, 006292), 
comprising 14% of the Water Canyon watershed. The area within the burn perimeter was classified into 
areas of varying foliar damage (Figure 2.1-1). Within the burn perimeter, all needles were consumed in 
20% of the area, all needles were singed in 16% of the area, 1% to 99% of the needles were singed in 
61% of the area, and the remainder was not burned. The area where all needles were consumed is 
equivalent to high-severity burn using current burn-severity ratings, the area where all needles were 
singed is equivalent to moderate-severity burn, and the area with 1% to 99% of the needles singed is 
equivalent to either low- or moderate-severity burn. 

In May 2000, the Cerro Grande fire burned the headwaters of Cañon de Valle and Water Canyon west of 
the Laboratory and also burned a large part of the Water Canyon watershed within the Laboratory, 
including areas in TA-08, TA-09, TA-11, TA-14, TA-15, TA-16, TA-28, and TA-37 (Figure 2.1-2). 
Approximately 26.2 km2 (10.1 mi2) of the watershed was within the burn perimeter (BAER 2000, 072659), 
comprising 53% of the watershed. Within the burn perimeter, 29% was classified as high-severity burn, 
8% as moderate-severity burn, and 63% as low-severity burn or not burned.  

Various naturally occurring inorganic chemicals (e.g., barium, cobalt, and manganese) and 
anthropogenically created fallout radionuclides (e.g., cesium-137, plutonium-239,-240, and strontium-90) 
were concentrated in Cerro Grande ash at levels exceeding that of background sediment before the fire, 
and the transport of ash has resulted in elevated levels of these analytes in post-fire sediment deposits in 
some canyons, including Water Canyon (Katzman et al. 2001, 072660; Kraig et al. 2002, 085536; LANL 
2004, 087390). Elevated levels of inorganic chemicals and radionuclides that can be attributed to the 
transport of ash have also been found in stormwater samples in some canyons (Gallaher and Koch 2004, 
088747). Ash from the La Mesa fire is expected to have similar elevated concentrations of inorganic 
chemicals and fallout radionuclides to those found in Cerro Grande ash, and elevated concentrations of 
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fallout radionuclides were measured in post–La Mesa fire sediment deposits in Ancho Canyon at TA-49 
(LANL 2011, 204397). 

In June 2011, the Las Conchas fire burned the headwaters of Cañon de Valle and Water Canyon west of 
the Laboratory. Approximately 16.9 km2 (6.5 mi2) of the watershed was within the burn perimeter 
(Figure 2.1-3), comprising 34% of the watershed. Within the burn perimeter, 46% was classified as high- 
or moderate-severity burn, and 54% was deemed low-severity burn or not burned. The upper Cañon de 
Valle watershed was burned more severely than the upper Water Canyon watershed: 60% of the Cañon 
de Valle watershed within the burn perimeter was classified as high or moderate severity, compared with 
only 36% of the upper Water Canyon watershed. Floods in July and August 2011 transported ash from 
the burn area onto the Laboratory, and although no analytical data are available from these events as of 
the writing of this report, it is expected that various inorganic chemicals and fallout radionuclides will be 
elevated in these media similar to the baseline samples collected from post–Cerro Grande fire runoff. 

2.2 Previous Investigations in Canyons Media 

Potential contamination in sediment and surface water in the Water Canyon and Cañon de Valle 
watershed has been evaluated in several previous studies dating back to 1969. Some key studies, 
summarized below, provide background and supplemental data for the investigations presented in this 
report. Relevant information from these studies is also included in subsequent sections of this report. 

2.2.1 Environmental Surveillance Program 

The Laboratory’s Environmental Surveillance Program has conducted investigations of sediment and 
surface water in the Water Canyon and Cañon de Valle watershed since 1969 (e.g., Purtymun 1971, 
004795). Sediment investigations have included sampling of the active stream channels in the main 
canyons and in the MDA AB drainage at TA-49. Surface-water investigations have included sampling of 
base flow, snowmelt runoff, and stormwater at 10 stream gages within the watershed. Springs in lower 
Ancho and Chaquehui Canyons and elsewhere in White Rock Canyon that represent discharge of 
regional groundwater have also been sampled as part of the Environmental Surveillance Program. 
Sediment and surface-water analyses are reported in the annual environmental surveillance reports 
(e.g., LANL 2010, 111232), and summaries of results from active channel sediment and surface-water 
sampling in the Water Canyon and Cañon de Valle watershed through 2005 are presented in the HIR 
(LANL 2006, 093714). Additionally, flow measurements are made at stream gages and springs in 
Cañon de Valle and Water Canyon and reported in annual surface-water data reports (e.g., Ortiz and 
McCullough 2010, 109826). This work supports the evaluation of long-term trends in contamination in 
different media and an understanding of the role of stormwater transport. 

2.2.2 RCRA Permit and Consent Order Investigations 

Since 1993, studies of canyons media in the Water Canyon and Cañon de Valle watershed have been 
conducted by the Laboratory as part of RCRA permit and Consent Order investigations. Results of these 
investigations have been presented in several Laboratory reports (LANL 1998, 059891; LANL 2003, 
077965; LANL 2006, 091450; LANL 2006, 093714; LANL 2009, 105061.17; LANL 2010, 110656.17; 
LANL 2011, 111810.32). The work presented in this investigation report builds on these previous studies. 

2.2.3 260 Outfall Ecological Studies and Assessments 

Biological Investigations. Studies performed for the 260 Outfall RCRA facility investigation (RFI) and CMS 
included aquatic community field studies, laboratory toxicity testing, and small mammal studies. These 
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studies were planned using the eight-step EPA Ecological Risk Assessment Guidance for Superfund 
(ERAGS) (EPA 1997, 059370). Details on study design and results were provided in the “Phase III RFI for 
Solid Waste Management Unit 16-021(c)-99” (LANL 2003, 077965). There was also supplemental toxicity 
testing at one location in the CMI addendum (LANL 2010, 110508). The following is a brief summary of 
these investigations: 

 Aquatic community: The NMED DOE Oversight Bureau (OB) collected benthic 
macroinvertebrates to assess the aquatic community in Cañon de Valle relative to three reference 
streams in the area in May 1997 and June 2001. These studies found small differences between 
benthic macroinvertebrates in Cañon de Valle and reference canyons. 

 Toxicity testing: Collocated sediment and water samples were collected in Cañon de Valle for 
toxicity testing with Chironomus tentans in September 2001, July 2002, and December 2002. 
Samples were collected in three locations in Cañon de Valle and one reference location in 
Starmer’s Gulch (in the Pajarito Canyon watershed). The Cañon de Valle locations are 16-06709 
(SWSC Cut); 16-06710, below the confluence of Burning Ground Spring; and 16-06711, below 
MDA P. Second and third rounds of toxicity testing were conducted to identify the source of 
toxicity associated with location 16-06709 (the SWSC Cut site) and to further evaluate test 
survival for location 16-06710 below Burning Ground Spring. The toxicity at the SWSC Cut site 
was likely associated with high levels of silver in sediment and water and lead in water at that 
site. The reduced survival at the site below Burning Ground Spring relative to the site below 
MDA P was likely associated with barium, copper, and lead in the sediment; no elevated 
concentrations of metals were in the water at this site (LANL 2003, 077965, pp. L-40–L-45). 

 Supplemental toxicity testing: Results of previous investigations indicated the need for further 
testing of toxicity at the SWSC Cut. The 2009–2010 CMI investigation and remediation activities 
included collecting sediment samples from the SWSC Cut area and submitting them for target 
analyte list (TAL) metal analysis and toxicity testing. No significant reductions of Chironomus 
tentans survival or growth occurred in the SWSC Cut sediment. 

 Small-mammal studies: Adverse effects characterization for the terrestrial ecosystem used the 
characteristics of the small-mammal populations in Cañon de Valle and the contaminant body 
burdens of small mammals as measures of the health of the small-mammal community and 
estimates for potential contaminant doses to the Mexican spotted owl (a threatened and 
endangered [T&E] species). Small-mammal trapping was conducted in May, September, and 
October 2001, and May 2002. Mark and recapture data were used to estimate population 
densities. After the population data were collected, individuals of prevalent species were collected 
for chemical analysis of whole animal contaminant body burdens. Individuals were analyzed for 
HE by EPA Method 8330 and TAL metals by EPA Method 6010B. The third sampling event 
consisted of trapping for body burden analysis only (LANL 2003, 077965, p. 3-26). Results of the 
mark and recapture trapping and the reproductive status classifications are presented in Bennett 
et al. (2002, 073796). The small-mammal studies show that the number of species and the 
population densities are both greater in Cañon de Valle than in the reference site. Additionally, 
Cañon de Valle consistently had more reproductive status classes than Pajarito Canyon. This 
evidence suggests that the contaminant inventories in Cañon de Valle are not adversely affecting 
the small-mammal community. 
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Risk Assessments. The “Phase III RFI for Solid Waste Management Unit 16-021(c)-99” (LANL 2003, 
077965) addressed baseline human health and ecological risks in Cañon de Valle with an emphasis on 
risks associated with the area proximal to the 260 Outfall.  

 Human health: The assessment addressed contamination at the source area, Cañon de Valle 
alluvial area, and Martin Spring Canyon. The adult trail user was the relevant exposure scenario 
for the affected media in the canyons. Based on exposures to sediment and surface water the 
Phase III RFI concluded that risks, doses, and hazards were within acceptable limits established 
by regulatory agencies. 

 Ecological: The ecological risk assessment for the terrestrial system in Cañon de Valle found 
some elevated metals concentrations in the small mammals, but no levels were likely to pose 
adverse effects for the Mexican spotted owl. The numbers of species, population densities, and 
reproductive classes for those species indicated that the Cañon de Valle small-mammal 
community is not adversely affected by contaminants. The ecological assessment of the aquatic 
system in the canyon found some differences between benthic macroinvertebrates in Cañon de 
Valle and reference canyons. These differences were attributed to relative sizes of the streams 
(with Cañon de Valle being the smallest), reduced flows caused by the ongoing drought, and the 
elimination of effluent discharges to the canyon. One of the three rounds of toxicity testing for 
sediment and water in the canyon identified reduced survival for a site near the 260 Outfall and a 
site below Burning Ground Spring. These results were not replicated in subsequent toxicity tests. 

The results of these risk assessments are considered in section 8 relative to the assessments of Water 
Canyon and Cañon de Valle using current risk methodologies, toxicity information, and the analytical 
results for the entire watershed. 

2.2.4 Monitoring Wells Installations Before 2007 

This section presents a summary of subsurface investigations within the Water Canyon and 
Cañon de Valle watershed before NMED approved the South Canyons investigation work plan (LANL 
2006, 093713; NMED 2007, 095490). Wells and boreholes installed after approval of the work plan in 
2007 are described in section 4.2.2.  

This section emphasizes wells and boreholes installed to define the nature and extent of contamination in 
groundwater. Monitoring and observation wells, boreholes, test holes, and core holes have been installed 
to support RFI efforts; to support special studies for the characterization of geologic, tectonic, 
stratigraphic, and hydrologic conditions; to satisfy requirements of the Laboratory’s Hazardous Waste 
Facility Permit (HWFP); to support the “Hydrogeologic Workplan” (LANL 1998, 059599); and to refine the 
geologic and hydrogeologic conceptual site model for groundwater occurrence and flow regimes at the 
Laboratory. Additional information about boreholes, test holes, wells, and other moisture-monitoring 
locations within the watersheds and construction data for completed holes is presented in Appendix E of 
the HIR (LANL 2006, 093714). Locations of boreholes, test holes, wells, and other moisture monitoring 
locations are shown on Plate 1 of this report.  

2.2.4.1 Historical Test Holes and Boreholes at TA-49 

During 1960, Alpha, Beta, and Gamma holes were drilled near TA-49 to obtain geologic information 
relative to a subsurface hydronuclear experimental area (MDA AB) (Purtymun 1995, 045344, p. 156). 
Alpha hole was drilled on the mesa top near the eastern end of TA-49 near the north fork of Ancho 
Canyon; Beta hole was drilled to the north in the bottom of Water Canyon; and Gamma hole was drilled to 
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the south in the upper drainage of main Ancho Canyon. All holes were dry upon completion. Beta hole 
was drilled to a depth of 180 ft below ground surface (bgs) and is presently an open hole. Two shallow 
observation holes (WCM-1 and WCM-2) were completed to a depth of 10 ft bgs into the alluvium of Water 
Canyon to the north of MDA AB (Purtymun 1995, 045344, p. 175). 

Five deep test holes were installed at TA-49 in 1959 and 1960 to define the geology and hydrology of the 
area near and downgradient of MDA AB (Purtymun 1995, 045344). Two of the test wells, DT-5 and 
DT-5P, were drilled for geologic and hydrologic information but did not reach the regional aquifer and 
were abandoned. The other three deep test holes, DT-5A, DT-9, and DT-10, were completed as wells in 
the regional aquifer for monitoring water levels and water quality downgradient of MDA AB.  

Well DT-5A was drilled to a depth of 1821 ft. The well consists of 12-in. carbon-steel casing pressure 
grouted to a depth of 520 ft. An 8-in. casing string is swaged inside the 12-in. casing and set to a depth of 
1820 ft. The 8-in. casing has 220 ft of torch-cut slots below 1172 ft.  

Well DT-9 was drilled to a depth of 1501 ft. The well consists of 12-in. carbon-steel casing set to a depth 
of 1335 ft. The 12-in. casing has torch-cut slots between 819 and 1208 ft. An 8-in. casing string is swaged 
inside the 12-in. casing and set to a depth of 1501 ft. The lower 183 ft of the 8-in. casing is slotted. 

DT-10 was drilled to a depth of 1409 ft. The well consists of 12-in. carbon-steel casing set to a depth of 
1125 ft. The 12-in. casing has torch-cut slots between 1078 and 1125 ft. An 8-in. casing string is swaged 
inside the 12-in. casing and set to a depth of 1408 ft. The lower 311 ft of the 8-in. casing is slotted at 
various intervals. 

2.2.4.2 Alluvial Wells 

Wells WCO-1, WCO-2, and WCO-3 are observation wells completed in October 1989 in lower Water 
Canyon between TA-49 and NM 4. These wells were installed as a Special Conditions requirement of the 
Laboratory’s HWFP for the monitoring of perched groundwater zones (Purtymun and Stoker 1990, 
007508, p. 1). WCO-1 was drilled to a depth of 37 ft bgs, WCO-2 to a depth of 38 ft bgs, and WCO-3 to a 
depth of 14 ft bgs; all three boreholes were dry at the time they were drilled (Purtymun and Stoker 1990, 
007508, p. 7; Purtymun 1995, 045344, pp. 151–152). The WCO wells have historically been dry since 
their installation in 1989; however, water was observed and sampled for the first time in 2005 at WCO-2. 
Well screens for WCO-1 and WCO-3 may have been installed too deep to intercept alluvial groundwater. 
Both wells were plugged and abandoned and replacement wells WCO-1r and WCO-3r were installed in 
2010 (see section 4.2.2) as directed by NMED (2007, 095025). 

Six alluvial wells were installed in conjunction with the Phase II RFI for Consolidated Unit 16-021(c)-99 in 
the fall of 1997. They are designated CdV-16-02655, CdV-16-02656, CdV-16-02657, CdV-16-02658, 
CdV-16-02659, and CdV-16-02660. Five of the wells are in Cañon de Valle in the area between MDA R 
and a point east of MDA P. The sixth well, CdV-16-02655, is located in the upper Cañon de Valle 
watershed in the steam plant drainage (“south fork” of Cañon de Valle). All wells were drilled to a total 
depth (TD) of approximately 9 to 12 ft bgs. The wells are 2-in.- or 4-in.-diameter polyvinyl chloride (PVC) 
and screened in the bottom 5-ft interval. The screened interval included the soil-tuff interface for all wells. 
Detailed well completion diagrams and borehole logs can be found in Appendix G of the “RFI Report for 
Potential Release Site 16-021(c)” (LANL 1998, 059891). Two of the alluvial wells, CdV-16-02657 and 
CdV-16-02658, were destroyed on August 21, 2011, by severe flooding in Cañon de Valle caused by a 
thunderstorm centered over the Las Conchas wildfire burn area west of NM 501. 

Three alluvial wells were installed in S-Site Canyon (formerly called Martin Spring Canyon) in January 
2000 in conjunction with the Phase III RFI for Consolidated Unit 16-021(c)-99. They are designated 
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MSC-16-06293, MSC-16-06294, and MSC-16-06295. The wells were drilled to a TD of approximately 8 to 
10 ft bgs. The wells are 4-in.-diameter PVC and screened in the bottom 5-ft interval. Detailed well 
completion diagrams and borehole logs can be found in Appendix C of the Phase III RFI report (LANL 
2003, 077965). 

Three alluvial wells were installed in Fishladder Canyon in October 2005 in conjunction with the 
340 Complex clean up. They are designated as FLC-16-25278, FLC-16-25279, and FLC-16-25280. The 
wells were installed to a TD of 3.5 to 4.5 ft bgs. The wells are 2-in.-diameter stainless steel and screened 
in the bottom 1.6-ft interval. Detailed well completion diagrams and borehole logs can be found in the 
cleanup report for Fishladder Canyon (LANL 2009, 105061.17). 

2.2.4.3 Perched-Intermediate Wells 

Well 16-260E-02712 is located in TA-16 on the mesa top near the 260 Outfall. It was installed in 
December 1996 as part of SWMU 16-021(c) RFI work (LANL 1998, 059891). Well 16-260E-02712 was 
designed to investigate shallow perched-intermediate groundwater in the vicinity of HE contaminant-
release sites associated with Building 16-260. Drilling operations were performed remotely with an 
Acker AD2 drill rig. The 1.5-in-diameter well was constructed with schedule 40 PVC casing and an 
85-ft-long, 10-slot well screen. The well screen is located 10 to 95 ft bgs in Qbt 3t of the Tshirege 
Member. Well 16-260E-02712 was initially dry, and water first appeared in the well in March 1998. The 
well was eventually plugged and abandoned because the occurrence of saturated conditions was rare. 

Well MSC-16-02665 is located on the mesa top just above the head of S-Site Canyon. It was drilled 
during the Phase II RFI at Consolidated Unit 16-021(c)-99 to characterize the intermediate-depth perched 
aquifer and to define the nature and extent of contamination (LANL 1998, 059891). It was drilled to a 
depth of 125 ft bgs and completed as a well in April 1998. The 2-in. PVC well was constructed with a well 
screen set at 93.5 to 123.5 ft bgs in Qbt 3 or Qbt 3t of the Tshirege Member. Water was encountered at 
73 ft bgs during drilling in an interval of fractured, welded tuff. After construction, the well was bailed dry 
and remained dry most of the time except intermittently during periods of snowmelt and high rainfall. 

Well 90LP-SE-16-02669 is located on the mesa top between the 90s Line Pond and Burning Grounds 
Spring. It was drilled during the Phase II RFI at Consolidated Unit 16-021(c)-99 to investigate the 
possibility that the 90s Line Pond was contributing to HE contamination in springs (LANL 1998, 059891). 
It was drilled to a depth of 165 ft bgs and completed as a well in April 1998. The two-inch PVC well was 
constructed with a well screen set at 131.5 to 163 ft bgs in Qbt 3 or Qbt 3t of the Tshirege Member. Water 
was encountered at 119 ft bgs during drilling in an interval of fractured, welded tuff. After construction, the 
well was bailed dry and has remained dry.  

Well 16-26644 is located on the mesa top near the 90s Line Pond. It was drilled during the RFI at 
Consolidated Unit 16-008(a)-99 to investigate the possibility that the 90s Line Pond was contributing to 
HE contamination in shallow perched groundwater (LANL 2008, 100352). It was drilled to a depth of 
150 ft bgs and completed as a well in August 2007. The 2-in. PVC well was constructed with a well 
screen set at 130 to 145 ft bgs in Qbt 3 or Qbt 3t of the Tshirege Member. During drilling, a saturated 
interval was identified from 140 to 145 ft bgs in densely welded tuff with clay-filled fractures. After the drill 
string was pulled from the hole, standing water was measured at 138 ft bgs. The well has contained water 
when checked after installation. Several nearby boreholes and wells drilled to similar depth are dry. 
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Well CdV-16-1(i) is a deep perched-intermediate well located in Cañon de Valle at TA-16. It was 
constructed in 2003 as part of the CMS for Consolidated Unit 16-021(c)-99 to investigate the extent of 
potential contamination in the deep perched groundwater associated with effluents containing HE 
discharged from TA-16 and possibly other nearby sites. Well CdV-16-1(i) was drilled to a TD of 683 ft bgs 
and completed with a single-screened interval between 624 ft and 634 ft bgs within the Otowi Member 
(Kleinfelder 2004, 087844). 

Well CdV-16-2(i)r, located on the south rim of Cañon de Valle in TA-16, was constructed in 2005 as part 
of the CMS for Consolidated Unit 16-021(c)-99 to investigate the extent of potential contamination in deep 
perched groundwater associated with effluents containing HE discharged from TA-16-260 and possibly 
other nearby sites. It replaced well CdV-16-2(i), which was installed about 50 ft to the southeast in 
December 2003, but did not sustain water and was abandoned. CdV-16-2(i)r was drilled to a TD of 
874.4 ft bgs and completed with a single-screened interval between 850 ft and 859.7 ft bgs within the 
Puye Formation (Kleinfelder 2005, 093665). 

Perched-intermediate piezometers R-26 PZ-1 and R-26 PZ-2 were installed in a core hole drilled next to 
well R-26, located south of Cañon de Valle in TA-16 near the western boundary of the Laboratory. The 
piezometers were installed in 2004 after perched groundwater was detected in the 250-ft-deep core hole 
within unit 3t of the Tshirege Member. The piezometers were designed to provide information about water 
levels and water quality for perched-intermediate groundwater at TA-16. Two 1-in.- diameter schedule 40 
PVC piezometers are nested in the 8.5-in. core hole. R-26 PZ-1, installed from 230 ft to 250 ft bgs, has 
always been dry when checked. R-26 PZ-2, installed from 150 ft to 180 ft bgs, contains perched 
groundwater, and in December 2009 a transducer was installed to provide a more continuous water-level 
record than that provided by manual methods. Water levels in R-26 PZ-2 responded to a snowmelt runoff 
in the spring of 2010. 

Seismic hazard borehole SHB-3 was drilled at TA-16 in the winter of 1991–1992. The hole was drilled to 
a depth of 860 ft bgs and encountered perched groundwater believed to be from a depth of 350 to 
750 ft bgs (Gardner et al. 1993, 012582, p. 17). SHB-3 was constructed of 3-in.-diameter PVC pipe set in 
grout with a cap at the base of the string; the casing was left filled with water. SHB-3 was equipped with a 
transducer, and static water depths were consistently measured approximately 664 ft bgs (LANL 1994, 
052951.71, p. VII-28; LANL 1996, 054769, p. 261). 

2.2.4.4 Regional Aquifer Wells 

Well CdV-R-37-2 is located in TA-37 on a mesa top bounded by S-Site Canyon to the north and Water 
Canyon to the south (Kopp et al. 2003, 088803). Well CdV-R-37-2 was constructed in 2001 as part of the 
CMS for Consolidated Unit 16-021(c)-99 to investigate the extent of potential contamination in the deep 
perched and regional aquifers associated with effluents containing HE discharged from TA-16 and 
possibly other nearby sites. Secondary objectives include (1) determining how fast the contamination, if 
confirmed to be present, is moving downgradient toward the Pajarito well field or other potential exposure 
points and (2) investigating the directions of groundwater flow and the hydraulic gradients within the 
regional aquifer and deep perched saturated zones in the southwest part of the Laboratory (Kopp et al. 
2003, 088803). 

Well CdV-R-37-2 was drilled to a TD of 1664 ft bgs. The well was completed with four well screens. 
Screen 1 was installed from 914.4 ft to 939.5 ft bgs in a suspected zone of perched water in the Puye 
Formation, but the screen has been dry since well installation. Screen 2, from 1188.7 ft to 1213.8 ft bgs, 
straddled the top of the regional aquifer in dacite lavas and interflow siltstones of the Tschicoma 
Formation. Screen 3, installed from 1353.7 ft to 1377.1 ft bgs, and screen 4, installed from 1549.3 ft to 
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1556 ft bgs, were placed in the regional aquifer within the dacite lavas of the Tschicoma Formation. 
Following installation and development, a Westbay sampling system was installed (Kopp et al. 2003, 
088803, p. ix). 

Well CdV-R-15-3 is located in TA-15 on a mesa top bounded by Threemile Canyon to the east and 
Cañon de Valle to the west. Well CdV-R-15-3 was constructed in 2000 as part of the CMS for 
Consolidated Unit 16-021(c)-99 to investigate the extent of potential contamination in the deep perched 
and regional aquifers associated with effluents containing HE discharged from TA-16 and possibly other 
nearby sites (Kopp et al. 2002, 073179). Well CdV-R-15-3 was drilled to a TD of 1722 ft bgs and it was 
constructed with six well screens. The upper three well screens were installed at depths of 617.7 ft to 
624.5 ft bgs, 800.8 to 807.8 ft bgs, and 964.8 to 980.9 ft bgs in suspected zones of perched water but 
have been dry since well installation. Screen 4, installed from 1235.1 ft to 1278.9 ft bgs, straddled the top 
of the regional aquifer in the Puye Formation. Screen 5, installed from 1348.4 ft to 1355.3 ft bgs, and 
screen 4, installed from 1637.9 ft to 1644.8 ft bgs, were placed in the regional aquifer within the Puye 
Formation. Following installation and development, a Westbay sampling system was installed. 

Well R-18, located within TA-14 on the south rim of Pajarito Canyon, was drilled in December 2004. The 
well was installed during implementation of the Laboratory’s “Hydrogeologic Workplan” (LANL 1998, 
059599) to monitor regional groundwater for potential Laboratory contamination from TA-09 and other 
potential release sites in the upper Pajarito Canyon watershed. Well R-18 was drilled to a TD of 
1440 ft bgs and completed with a single-screened interval between 1358 ft and 1381 ft bgs within the 
Puye Formation (Kleinfelder 2005, 092415).  

Well R-19 is located in TA-36 on a mesa top bounded by Threemile Canyon to the north and Potrillo 
Canyon to the south. Well R-19 was installed in 2000 during implementation of the Laboratory’s 
Hydrogeologic Workplan (LANL 1998, 059599). Well R-19 was designed to investigate water-quality and 
water-level data for potential perched-intermediate and regional groundwater downgradient of HE 
contaminant-release sites at TA-16 (Broxton et al. 2001, 071254). Installation of R-19 was accelerated 
after HE contamination was found in groundwater from characterization well R-25, located 3.2 km (2 mi) 
to the west. Well R-19 was drilled to a TD of 1902.5 ft bgs and it was constructed with seven well screens. 
Well screens 1 and 2 were installed at depths of 827.2 ft to 843.6 ft bgs and 893.3 to 909.6 ft bgs, 
respectively, in suspected zones of perched groundwater. Screen 1 in the Guaje Pumice Bed has been 
dry since well installation, and well screen 2 in the Puye Formation consistently contains perched water. 
Screen 3, installed from 1171.4 ft to 1215.4 ft bgs, straddled the top of the regional aquifer in the Puye 
Formation. Screen 4 (1410.2 ft to 1417.4 ft bgs) was installed in the regional aquifer within the Puye 
Formation. Screen 5 (1582.6 ft to 1589.8 ft bgs), screen 6 (1726.8 ft to 1733.9 ft bgs), and screen 7 
(1832.4 ft to 1839.5 ft bgs) were installed in the regional aquifer within the Miocene pumiceous 
sedimentary deposits. Following installation and development, a Westbay sampling system was installed. 

Well R-25 was completed in 2000 on the south rim of Cañon de Valle to monitor regional groundwater for 
potential HE contamination from TA-16 or other nearby sites (Broxton et al. 2002, 072640). Secondary 
objectives included characterization of geologic and hydrologic conditions in a poorly characterized part of 
the Laboratory. The well was installed during implementation of the Laboratory’s Hydrogeologic Workplan 
(LANL 1998, 059599). Well R-25 was drilled to a TD of 1942 ft bgs and completed with nine well screens. 
Screen 1 was installed from 737.6 ft to 758.4 ft bgs in a zone of perched-intermediate water in the Otowi 
Member. Screen 2 was installed from 882.6 ft to 893.4 ft bgs in a zone of perched-intermediate water in 
the Puye Formation. Screen 3 was installed from 1054.6 ft to 1064 ft bgs in a suspected zone of perched-
intermediate water in the Puye Formation. Screen 4, installed from 1184.6 ft to 1194.6 ft bgs, was placed 
in variably saturated zone in the Puye Formation believed to represent perched groundwater. Screen 5, 
installed from 1294.7 ft to 1304.7 ft bgs, was placed near the top of the regional aquifer within the Puye 
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Formation. Screens 6, 7, 8, and 9 were placed in the Puye Formation at depths of 1404.7 to1414.7, 
1604.7 to 1614.7, 1794.7 to 1804.7, and 1894.7 to 1904.7 ft bgs. Following installation and development, 
a Westbay sampling system was installed at R-25. Well screens 3 and 9 were damaged during 
construction and attempts were made to repair them. After it was repaired, screen 3 remained dry and it is 
now believed that the Puye Formation in this interval is unsaturated. Screen 9 could not be repaired and 
is no longer in use.  

Well R-26 is located south of Cañon de Valle in TA-16 near the western Laboratory boundary. It was 
completed in July 2004 during implementation of the Laboratory’s Hydrogeologic Workplan (LANL 1998, 
059599). It was designed to provide background information about water levels and water quality in the 
regional aquifer up gradient of potential HE contamination at TA-16 and other nearby sites. Secondary 
objectives included characterization of water levels and water quality for perched-intermediate 
groundwater encountered at wells SHB-3 and R-25. Well R-26 was drilled to a TD of 1490.5 ft bgs and 
completed with two well screens. Screen 1 was installed from 651.8 ft to 669.9 ft bgs in a zone of 
perched-intermediate water in the Cerro Toledo interval. Screen 2 was installed from 1421.8 ft to 
1445 ft bgs in the regional aquifer within the Puye Formation. Following installation and development, a 
Westbay sampling system was installed (Kleinfelder 2005, 087846). Because the water production was 
low and the water quality was poor, the Westbay sampling system was removed and screen 2 was 
abandoned in 2011. Screen 1 was redeveloped and current plans are to convert R-26 into a single-screen 
well.  

Well R-27, specified in the Consent Order, was drilled in October 2005 in Water Canyon within TA-36 to 
monitor regional groundwater for potential HE contamination from TA-16 or other nearby sites. Well R-27 
was drilled to a TD of 987 ft bgs and completed with a single well screen between 852 ft and 875 ft bgs 
within the lower Puye Formation (Kleinfelder 2006, 092488). During video logging, perched-intermediate 
groundwater was observed entering the borehole at 616 ft bgs near the base of the upper Puye 
Formation above the Cerros del Rio basalt. Well R-27i was installed in 2009 as part of the South Canyons 
investigation work plan (LANL 2006, 093713) to monitor the perched-intermediate groundwater (see 
section 4.2.2).  

Well R-31 was completed in December 2000 in Ancho Canyon to monitor regional groundwater 
downgradient of disposal and explosives-testing sites at TA-39 (Vaniman et al. 2002, 072615). Secondary 
objectives included characterization of geologic and hydrologic conditions in a poorly characterized part of 
the Laboratory. The well was installed during implementation of the Laboratory’s Hydrogeologic Workplan 
(LANL 1998, 059599). Well R-31 was drilled to a TD of 1103 ft bgs and completed with five well screens. 
Screen 1 was installed from 439.1 ft to 454.4 ft bgs in a suspected zone of perched water in the 
Cerros del Rio basalt; screen 1 has been dry since well installation. Screen 2, installed from 515 ft to 
545.7 ft bgs, straddled the top of the regional aquifer in Cerros del Rio basalt. Screen 3, installed from 
666.2 ft to 676.3 ft bgs, was placed in the regional aquifer in Cerros del Rio basalt. Screen 4, installed 
from 826.6 ft to 836.6 ft bgs, and screen 5, installed from 1007.1 to 1017.1 ft bgs, were placed in the 
regional aquifer within the Totavi Lentil. Following installation and development, a Westbay sampling 
system was installed.  

2.2.5 CdV-16-4ip and R-25b Pump Tests 

Pump tests were conducted at wells CdV-16-4ip and R-25b to collect data on aquifer properties and 
groundwater flow rates within deep-perched groundwater below Consolidated Unit 16-021(c)-99 (the 
260 Outfall). The pump tests were designed to assess the potential for pumping and treatment of 
contaminated perched groundwater. Pumping tests were performed on both screens at well CdV16-4ip. 
Testing of each zone included a brief step-drawdown test followed by a 10-d pumping test. Each step-
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drawdown test was followed by recovery data collection overnight. Each 10-d test was started the 
morning after the step-drawdown test and was followed by a minimum of 12 d of monitored recovery. Well 
R-25b was tested by operating a dedicated Bennett pump for 24 h. The discharge rate averaged 
0.60 gallons per minute (gpm). Following shutdown of the pumping rest, recovery data were recorded for 
a little more than 2 d. Results of the pump tests at wells CdV-16-4ip and R-25b are described in a recent 
Laboratory report (LANL 2011, 203711). 

2.3 Remediation Activities 

Several remediation activities in the Water Canyon and Cañon de Valle watershed have reduced the 
potential for transport of contaminants from SWMUs or AOCs into the canyon bottoms. The soil removal, 
water remediation, site-monitoring areas (SMAs), and best management practice (BMP) activities most 
relevant to this investigation are summarized below. 

2.3.1 Soil Removal 

2.3.1.1 260 Outfall 

The Consolidated Unit 16-021(c)-99 source area consists of a settling pond and an upper and lower 
drainage channel that extends from the 260 Outfall downgradient to the confluence of the drainage and 
Cañon de Valle. The former settling pond was approximately 50 ft long, 20 ft wide, and located within the 
upper drainage channel, approximately 45 ft below the 260 Outfall. The drainage channel runs 
approximately 600 ft northeast from the 260 Outfall to the bottom of Cañon de Valle. The 260 Outfall 
received waste water from Building 16-260, which was used to machine and process HE. The source 
area was excavated during an interim measure (IM) conducted from winter 2000 through summer of 
2001. The IM removed more than 1300 yd3 of contaminated soil, sediment, and tuff containing 
approximately 90% of the HE compounds that existed in the source area.  

The CMS investigation for the 260 Outfall showed that the drainage channel below the 260 Outfall, the 
canyon bottom and surface water, alluvial groundwater, and deep-perched groundwater are contaminated 
with explosives compounds, including RDX, HMX, TNT, and barium (LANL 2003, 085531). 

In 2009, a CMI was conducted to remediate soil and tuff contaminated with HE and other contaminants in 
the former 260 Outfall channel. Corrective measure activities included excavation and removal of soil and 
tuff at the four upper drainage channel locations and the lower outfall channel. Approximately 10 yd3 of 
soil and tuff was excavated from the five locations. Certified clean fill material was used to backfill the four 
upper drainage channel excavation areas, after which the areas were compacted and regraded.  

2.3.1.2 30s and 90s Line Ponds 

The 30s Line [Consolidated Unit 16-007(a)-99] and 90s Line [Consolidated Unit 16-008(a)-99] facilities, 
collocated on the mesa top near the western end of TA-16, were used for HE-processing operations, 
including electroplating and machining during and in the few years after World War II (WW II). Potential 
contaminants associated with the 30s and 90s Line Ponds include explosive compounds and chromium. 
A complete operational history (including operational history land use, relationship to other SWMUs and 
AOCs, contaminant transport, potential receptors, waste inventory, and historical releases) of the 30s and 
90s Line facilities is presented in the investigation report (LANL 2008, 102052.18).  

30s Line Pond. A 20-ft × 20-ft × 12.5-ft-deep area was excavated from Consolidated Unit 16-007(a)-99 in 
October 2009. Elevated HE field screening was encountered at 8 ft using the HE spot test kit, and the 
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excavation was deepened until HE spot test results were negative. Confirmatory samples were collected 
at 12.5 ft, where the HE spot test was negative for RDX. A total of eight soil and tuff confirmation samples 
were collected from four locations within the excavation to confirm removal of media contaminated with 
RDX. Six loads of certified clean fill material were used to backfill the excavated area and BMPs were 
installed to control storm water run-on and runoff. 

90s Line Pond. A 10-ft × 10-ft × 6-ft-deep area was excavated from Consolidated Unit 16-008(a)-99 in 
September 2009. A total of six soil and tuff confirmation samples were collected from within the 
excavation to confirm removal of media contaminated with hexavalent chromium. Three loads of certified 
clean fill material were used to backfill the excavated area and BMPs were installed to control stormwater 
run-on and runoff. 

2.3.1.3 340 Complex–Fishladder 

The Fishladder Canyon subwatershed is within the Cañon de Valle watershed, located along the northern 
portion of TA-16. Soil removal within the TA-16-340 Complex was initiated following the 1995 RFI (LANL 
1996, 055077), which identified elevated levels of organic and inorganic chemicals. The areas of 
suspected contamination, as determined by the 1995 Phase I RFI, contained arsenic and/or 
benzo(a)pyrene that exceeded industrial soil screening levels (SSLs). In 2005, a Phase I remedial 
investigation was completed that removed manmade fixtures and contaminated soil at Consolidated Unit 
16-003(n)-99 and SWMU 16-003(o) (LANL 2006, 091450). Removed fixtures included manholes, sumps, 
vitrified-clay pipe drainlines, and the former fishladder structure (approximately 350 ft of PVC trough and 
wood framework) on the south slope of upper Fishladder Canyon. Approximately 100 yd3 of contaminated 
soil was removed (LANL 2006, 091450). 

A Phase II investigation was conducted for the 340 Complex in 2008 to define the vertical and lateral 
nature and extent of potential contamination present in soil and tuff and to remove soil containing 
elevated concentrations of organic and inorganic COPCs, namely arsenic and benzo[a]pyrene (LANL 
2009, 105061.17). The goal of the removal was to reduce the risk these COPCs might pose to human 
health and the environment. Under the Phase II investigation, 88 yd3 of soil and tuff was excavated.  

In 2010, stormwater controls were installed on the mesa top and north-facing hiIIslope draining into 
Fishladder Canyon and in the main Fishladder Canyon drainage. Controls included straw wattles on the 
mesa top and hiIIslope designed to control surface erosion and sediment transport by establishing a 
permanent vegetation cover. Previously existing controls in the main channel include a rock check dam 
and a gabion structure, which were designed to reduce flow velocities and sediment. 

2.3.1.4 MDA R 

MDA R (SWMU 16-019), located north of the 260 Outfall, consists of the original WW II S-Site burning 
ground and associated waste-disposal site. Potential contaminants at this MDA include HE, HE 
byproducts, and metals (particularly barium). MDA R underwent an accelerated action as part of the 
emergency response efforts associated with the Cerro Grande fire, including fire-suppression activities 
and stabilization. Fire suppression involved excavating and staging about 800 yd3 of clean soil and 
between 1200 and 1400 yd3 of contaminated soil and debris. Stabilization efforts consisted of 
implementing stormwater BMPs, including constructing a run-on diversion channel and installing erosion-
control materials to inhibit erosion and resuspension.  In September 2000, SWMU 16-019 was sampled to 
determine the nature and extent of potential contamination at MDA R after the area had been excavated 
(LANL 2001, 069971). 
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2.3.1.5 Silver Outfall 

SWMU 16-020, known as the silver outfall, is a former operational release area where untreated, spent 
photofixing bath solutions were released to the surrounding soils and stream sediments. Chemicals in the 
untreated spent photo-fixing bath solutions included silver thiosulfate, sodium thiosulfate, sulfuric acid, 
boric acid, and cyanide. This spent solution was discharged on the south side of the building where it 
flowed approximately 295 ft in a gently sloping, small stream channel down to the confluence with the 
main channel of Cañon de Valle. The facility discharged significant quantities of silver for a period of 
20 years. Discharges from the facility ceased in 1995. After the Cerro Grande fire, in the summer of 2000, 
more than 200 yd3 of contaminated soil was removed from the site to minimize the potential for flood-
induced contaminant mobilization. The SWMU 16-020 outfall and surrounding soil was removed as part 
of this interim action (IA) (IT Corporation 2001, 085511; LANL 2006, 091698). Following this IA, the site 
was stabilized with BMPs such as check dams, straw wattles, and rock pavements. Verification samples 
were collected following the IA; moderate levels of contamination remained. 

2.3.1.6 MDA P 

MDA P (SWMU 16-018) contained wastes from the synthesis, processing, and testing of HE; residues 
from the burning of HE-contaminated equipment; and construction debris. HE waste-disposal activities at 
this site started in the early 1950s and ceased in 1984. The site is located on the south slope of 
Cañon de Valle. MDA P recently underwent additional RCRA cleanup in which approximately 55,000 yd3 
of soil and debris were removed (LANL 2003, 076876). 

2.3.2 Water Remediation 

The preferred remedial alternative for the Cañon de Valle alluvial system identified in the CMS (LANL 
2003, 085531) was the installation of permeable reactive barriers (PRBs). The primary remedial objective 
for the PRB is to reduce RDX and barium concentrations in alluvial groundwater to below their respective 
groundwater standards, which in turn would reduce the concentrations of contaminants infiltrating 
intermediate and regional groundwater zones. A PRB was installed next to alluvial monitoring well 
16-02658 and intermediate well CdV-16-1i, which is located in a potential recharge area for deeper 
groundwater. Granular zero-valent iron (ZVI) and clinoptilolite zeolite were used to treat RDX and barium, 
respectively, in the pilot four-stage reactive PRB cell system. The prefabricated vessel was installed 
within an excavated area approximately 20 ft long × 6 ft wide × 5 ft deep. The system is baffled to allow 
water to flow into four cells sequentially as follows: water first flows into cell 1 (containing 3/8-in. pea 
gravel) to cell 2 (containing ZVI/sand mixture) to cell 3 (containing 3/8-in. pea gravel) and to cell 4 
(containing clinoptilolite zeolite) (LANL 2010, 108868). The PRB installation activities were completed in 
January 2010. The PRB was destroyed on August 21, 2011, by severe flooding in Cañon de Valle after a 
thunderstorm occurred over the Las Conchas fire burn area in the upper part of the watershed. A decision 
on how to proceed with the PRB will be made in consultation with NMED during the next few months. 
Progress reports on the PRB and other CMI remedies are provided annually to NMED (e.g., LANL 2011, 
206408). 

2.3.3 SMAs 

Pursuant to the requirements of the NPDES, the Individual Permit (IP) No. NM0030759 authorizes and 
regulates stormwater discharges from historical industrial activity areas associated with specified SWMUs 
and AOCs from the Laboratory. BMPs are used to prevent the contamination of stormwater runoff by 
retaining sediment on-site; minimizing contact with spoils, other disturbed soil, and equipment; and by 
diverting storm water from the locations in which erosion or sediment transport regularly take place. 
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The Water Canyon and Cañon de Valle watershed contains 50 established SMAs where potential 
stormwater contaminant migration and transport to the Rio Grande is monitored. Each SMA has been 
evaluated for pollutant sources that may be present in addition to potential historical industrial activity 
associated with the site(s). Control measures have been similarly selected and the installation is related 
to the specific concerns within the SMA and the drainage area. COPCs at related SMAs in the 
Water Canyon and Cañon de Valle watershed are metals, organic chemicals, and radionuclides present 
in surface soil.  

Control measures implemented in the SMAs include erosion and sediment controls, management of 
runoff and run-on, and non-stormwater discharges. Types of control measures include application of seed 
and mulch, use of established vegetation, construction of berms (straw wattle, base course, earthen, 
rock), construction of channels/swales (riprap, culvert), check dams (rock, bales), caps (rock), and 
gabions. Other control measures include removal of litter and debris, dust minimization, waste 
minimization, and dissipation of flow velocity.  

Monitoring requirements are specified by the IP and generally correspond to the contaminant concerns 
associated with a specific SMA. For each sampling event, the date and duration (in hours) of the storm 
event(s) sampled, the rainfall measurements or estimates (in inches) of the storm event that generated 
the sampled runoff, and the duration between the storm event samples and the end of the previous 
measurable storm event are recorded. Sampling results either confirm the effectiveness of the installed 
baseline control measures or the results dictate further actions. 

3.0 SCOPE OF ACTIVITIES 

The scope of activities in this report includes investigations of sediment in the Water Canyon and 
Cañon de Valle watershed, as presented in the work plan and subsequent documents (LANL 2006, 
093713; LANL 2007, 095405; NMED 2007, 095025; NMED 2007, 095490). This report also presents 
surface-water data and observations of groundwater in the watershed obtained as part of other 
investigations. These investigations are discussed below. 

3.1 Sediment Investigations 

The sediment investigations presented in this report focused on characterizing the nature, extent, and 
concentrations of COPCs in post-1942 sediment deposits in a series of reaches in the Water Canyon and 
Cañon de Valle watershed. Data from these reaches are used to evaluate potential human health and 
ecological risks and to identify spatial trends of COPCs at watershed scales, including variations in COPC 
concentrations at increasing distances from SWMUs and AOCs. The investigation methods are discussed 
in section 4 and Appendix B, section B-1.0, of this report; in the investigation work plan (LANL 2006, 
093713); and in the canyons core document (LANL 1997, 055622; LANL 1998, 057666). 

The scope of this investigation included characterization of 21 reaches identified in the work plan 
(LANL 2006, 093713, p. 47), two additional reaches (FL-3 and WAAB-1) requested by NMED 
(NMED 2007, 095025; NMED 2007, 095490), and an additional two reaches in Water Canyon (WA-4W 
and WA-5) used to evaluate the downcanyon extent of contaminants. Additional data obtained from some 
previous investigations are also included in this report. In four reaches in Cañon de Valle mapped and 
sampled in 1999 (CDV-1C, CDV-1E, CDV-2W, and CDV-2E; LANL 2003, 077965), additional samples 
were collected in 2010 to enlarge the analytical suite. In two reaches sampled and partially mapped in 
1999 (MS-1 and SS-1W; LANL 2003, 077965), additional mapping and sampling were conducted in 2010. 
In one additional reach mapped and sampled in 1999 (SS-1E; LANL 2003, 077965), no additional 
sampling or mapping were conducted, but the existing data are used to help define spatial trends. The 
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data set evaluated in this report also includes samples from two nonmapped areas sampled in 2000 after 
the Cerro Grande fire, designated WA-0 and WA-2W, and one Environmental Surveillance Program 
sampling location close to reach WA-3 (Water at Beta), designated WA-3E. Table 3.1-1 lists the sediment 
investigation reaches, providing the approximate length and distance of each reach from the Rio Grande 
as well as additional information on the reaches. Locations of reaches are shown in Figure 3.1-1. 

3.2 Surface Water and Groundwater Investigations 

The water investigations presented in this report focus on watershed-scale characterization of surface-
water base-flow, springs, alluvial groundwater, perched-intermediate groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed. Characterization of perched-
intermediate and regional groundwater in adjacent watersheds is also included in this report as well as of 
springs near the Rio Grande that represent discharge of deep groundwater. The surface-water and 
groundwater sampling locations in this investigation include locations sampled as part of the Laboratory’s 
Interim Facility-Wide Groundwater Monitoring Plan (IFGMP), a document updated annually with approval 
by NMED. New wells installed for this investigation are automatically incorporated into the IFGMP. Data 
from these components of the hydrogeologic system are used to evaluate potential human health and 
ecological risk as well as to identify spatial trends in contamination at a watershed scale, including 
variations in contaminant concentrations at increasing distances from the source areas and as a function 
of seasonal and annual hydrologic variations. The data are also used to identify temporal trends in 
contamination. Identification of COPCs and the risk assessments in this report are based on water data 
collected from 2003 to 2011, and data collected from 1998 to 2011 are used to evaluate conceptual site 
models of contaminant migration. This work involved sampling persistent surface water and springs, 
drilling and installing monitoring wells, sampling new and preexisting groundwater wells, and measuring 
water-level variations in all groundwater sources. Water sampling locations used for this investigation are 
listed in Table 3.2.1 and shown in Figures 3.2-1 and 3.2-2.  

The scope of this investigation included sampling and analysis of surface water and groundwater in the 
watersheds, the replacement of two alluvial wells, the installation of two perched-intermediate wells, and 
the installation of one regional aquifer well, as specified in the South Canyons investigation work plan 
(LANL 2006, 093713) and subsequent responses to notice of disapproval (NOD) and approval 
documents (LANL 2007, 095405; NMED 2007, 095025; NMED 2007, 095490). In addition to the work 
plan, new wells were installed and incorporated into this investigation to support the CMS for 
Consolidated Unit 16-021(c)-99 and to provide additional groundwater monitoring downgradient of 
MDA AB at TA-49. These additional wells included four perched-intermediate wells and three regional 
aquifer wells as described in section 4.2.2. Figures 3.2-1 and 3.2-2 show the locations of surface-water 
and groundwater sites sampled as part of this investigation. The field investigations and methods are 
discussed in section 4.2 and Appendix B of this report.  

Water-level data were collected from alluvial, perched-intermediate, and regional wells in the Water 
Canyon and Cañon de Valle watershed and in surrounding areas as part of the Laboratory’s Groundwater 
Level Monitoring Project. The groundwater-level data are presented in time-series hydrographs to provide 
information about the seasonal and long-term effects of recharge and municipal well pumping on water 
levels in monitoring wells. The groundwater-level data are a resource for groundwater modeling and data 
assessment. These data are included in Appendix C and are discussed in Appendixes F and H of this 
report.  

3.3 Deviations from Planned Activities 

There were no deviations from planned activities.  
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4.0 FIELD INVESTIGATIONS 

Field investigations in the watersheds included investigations of sediment, surface water, groundwater, 
and biota. The approaches and methods of these investigations are briefly discussed in the following 
sections. A more detailed discussion of the methods and of the field investigations results is presented in 
Appendix B. 

4.1 Sediment Field Investigations 

Sediment investigations in the Water Canyon and Cañon de Valle watershed included detailed 
geomorphic characterization and sediment sampling in a series of discrete reaches, following the general 
process described in the approved work plan and canyons core document (LANL 1997, 055622; LANL 
2006, 093713). The geomorphic characterization in these reaches included preparing a detailed 
geomorphic map delineating the horizontal extent of geomorphic units with varying physical 
characteristics and/or age. The geomorphic characterization also included measuring the thickness of 
potentially contaminated post-1942 sediment deposits to estimate the volume of potentially contaminated 
sediment in each reach. Several methods were used to identify the bottom of post-1942 sediment 
deposits, including determining the depth of buried trees and associated buried soils and noting the 
presence or absence of materials imported to the watersheds after 1942 (e.g., quartzite gravel, metal 
fragments, and plastic). Detailed geomorphic mapping and characterization and associated sediment 
sampling had occurred previously in several reaches in Cañon de Valle, Martin Spring Canyon, and 
S-Site Canyon (LANL 2003, 077965), and results of that work are included in this report. 

Plates 2 to 8 present geomorphic maps of the sediment investigation reaches in the Water Canyon and 
Cañon de Valle watershed, including sampling locations and stratigraphic description locations within 
these reaches. The horizontal extent of contaminated or potentially contaminated sediment deposits in 
each reach is delineated by the extent of the channel (“c”) and floodplain (“f”) units in these maps. 
Section B-1.0 of Appendix B includes more detailed discussion and presentation of the field investigation 
methods and results, including sediment-thickness measurements. Field data on the volume of sediment 
in the different geomorphic units in a reach were used to help allocate samples for analysis at off-site 
laboratories. All analytical results of the sediment sampling incorporated in this investigation report are 
presented in Attachment C-2 in Appendix C (on DVD). 

4.2 Surface Water and Groundwater Field Investigations 

The surface-water and groundwater field investigations in the Water Canyon and Cañon de Valle 
watershed were designed to define the nature and extent of contamination, to identify the physical and 
chemical processes controlling contaminant distributions, and to identify the transport pathways, which 
could result in potential human health and ecological exposure and risk. This work includes sampling 
persistent surface water and springs, drilling and installing monitoring wells, sampling new and 
preexisting groundwater wells, and measuring water-level variations in groundwater. In addition, core was 
collected to characterize the distribution of contaminants and moisture in rocks of the upper vadose zone 
(Appendix F). Field investigation methods are discussed in Appendix B.  

4.2.1 Surface Water and Groundwater Sampling 

Surface water, springs, and wells representative of current site conditions are based on water data 
collected from 2003 to 2011 at locations currently incorporated into the Laboratory’s surface-water- and 
groundwater-monitoring network. Field sampling activities, including sampling methods, analytical suites 
and methods, quality assurance/quality control requirements, and waste management are summarized in 
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the Laboratory’s annual IFGMP. Analytical results for surface-water and groundwater sampling are 
discussed in section 7.2.2, and the data are provided in Attachment C-2 in Appendix C (on DVD). Water-
quality field parameters, including pH, specific conductance, temperature, and turbidity, were measured 
for each surface-water or groundwater sample collected. Measurements of field parameters were taken 
as part of the groundwater sampling to evaluate the effectiveness of purging of the wells and to ensure 
that samples collected are representative. 

4.2.2 Monitoring Well Installations (2007 to 2011) 

The South Canyons investigation work plan and the subsequent NOD and approval documents (LANL 
2007, 095405; NMED 2007, 095025; NMED 2007, 095490) required the installation of two replacement 
alluvial wells (WCO-1r and WCO-3r), two perched-intermediate wells (R-27i and CdV-37-1[i]), and one 
regional aquifer well (R-30) in the watershed. After approval of the South Canyons investigation work 
plan, additional wells were added to the watershed’s groundwater network to support the CMS for 
Consolidated Unit 16-021(c)-99 and to provide additional groundwater monitoring downgradient of 
MDA AB at TA-49. These additional wells included perched-intermediate wells R-25b, R-25c, CdV-16-4ip, 
and R-47i and regional aquifer wells R-29, R-48, and R-63. Drilling methods, well installation, 
development techniques, well completion diagrams and borehole logs can be found in the well completion 
reports, as described below. Wells installed before implementation of the South Canyons investigation 
work plan (LANL 2006, 093713) are described in section 2.2.4. 

Wells WCO-1r and WCO-3r are new alluvial wells completed in December 2009 in middle and lower 
Water Canyon (LANL 2011, 111796). These wells were installed to replace alluvial wells WCO-1 and 
WCO-3 that had been mostly dry since their installation in 1989. These wells were designed to determine 
if saturated alluvium is present at these locations within Water Canyon, to monitor groundwater levels in 
alluvium, and to monitor water quality in alluvial groundwater downgradient of Laboratory sites in the 
watershed. Both wells were drilled by a track-mounted PS-600C sonic drill rig with a 6.25-in. core barrel. 
WCO-1r is located next to WCO-1 and was drilled to a depth of 30 ft bgs. Saturated conditions were not 
encountered during drilling WCO-1r, but the core was wet from 10.0 to 15.0 ft bgs. In July and August of 
2010, the well contained between 6 and 7 ft of water. WCO-3r was relocated about 175 ft southwest of 
WCO-3 to be closer to the stream channel; it was drilled to 29.5 ft bgs. Saturated conditions were not 
encountered during drilling WCO-3r, but the core was damp from 21.5 ft bgs to TD. The water level has 
never been above the level of the sump since WCO-3r was installed. The wells were constructed with 
4-in.-diameter schedule 40 PVC. WCO-1r has a 10-ft well screen and WCO-3r has a 5-ft well screen. 
WCO-1 and WCO-3 were abandoned in accordance with the Standard Operating Procedure (SOP) 5034, 
Monitoring Well and Borehole Abandonment. 

Well CdV-16-4ip is a two-screen well installed in August 2010 as part of the CMS for Consolidated 
Unit 16-021(c)-99. The well was used as a pumping well during extended pumping tests conducted from 
February to April 2011 to quantify the hydraulic properties of perched-intermediate groundwater beneath 
Consolidated Unit 16-021(c)-99. The tests were designed to assess the potential to pump and treat 
contaminated perched-intermediate groundwater associated with the 260 Outfall. Well CdV-16-4ip was 
drilled to a TD of 1153.7 ft bgs and two distinct perched-intermediate groundwater zones were 
encountered in the Puye Formation. The well was completed with a well screen in each of the two zones. 
Screen 1 was placed between 815.6 to 879.2 ft bgs, and screen 2 was placed between 1110 to 
1141.1 ft bgs (LANL 2011, 111608).  

Well CdV-37-1(i) is located at the confluence of Water Canyon and Cañon de Valle in TA-15. It was 
constructed in December 2009 to investigate the extent of potential contamination in perched 
groundwater downgradient of HE discharges at TA-16. Well CdV-37-1(i) was drilled to a TD of 803 ft bgs 
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and completed with a single well screen between 632.0 and 652.5 ft bgs within the Puye Formation 
(LANL 2010, 109428). A separate core hole was drilled adjacent to well CdV-37-1(i) to a depth of 305 ft to 
recover core for pore water analyses. The core hole was subsequently plugged and abandoned in 
accordance with SOP-5034, Monitoring Well and Borehole Abandonment. 

Well R-25b, located on the south rim of Cañon de Valle at TA-16 about 50 ft west of well R-25, was 
completed in October 2008 to satisfy a requirement to install a replacement screen at a depth equivalent 
to screen 1 at well R-25 (NMED 2007, 095394; LANL 2008, 103165). This single-screen well is set in the 
perched-intermediate groundwater at the same elevation as well R-25 screen 1. It is designed to monitor 
contamination associated with effluents containing HE discharged from TA-16-260. R-25b was drilled to a 
TD of 786 ft bgs and completed with a single-screened interval between 750 ft and 770.8 ft bgs within the 
Otowi Member (LANL 2008, 105018). 

Well R-25c, located on the south rim of Cañon de Valle at TA-16 about 100 ft west of well R-25, was 
completed in September 2008 to satisfy a requirement to install a replacement screen at a depth 
equivalent to screen 3 at well R-25 (NMED 2007, 095394; LANL 2008, 103165). It is designed monitor 
suspected groundwater for contamination associated with effluents containing HE discharged from an HE 
manufacturing facility outfall at TA-16-260. R-25c was drilled to a TD of 1140 ft bgs and completed with a 
single-screened interval between 1039.6 ft and 1060 ft bgs within the Otowi Member (LANL 2008, 
103408). The well screen was dry and in September 2010 the well was instrumented with a seismometer 
as part of a Laboratory seismic hazards investigation.  

Well R-27i, located next to well R-27 in middle Water Canyon within TA-36, was completed in October 
2009 to monitor water quality and water levels in the perched-intermediate groundwater downgradient of 
Laboratory operations in upper Water Canyon and Cañon de Valle. The well was drilled to a depth of 
633 ft using air-rotary drilling methods. The well was constructed with 5-in.-diameter stainless-steel casing 
and the well screen was set at 619 to 629 ft bgs within the Puye Formation (LANL 2010, 108903). 

Well R-29 is located near the northeast corner of MDA AB at TA-49 about 0.3 mi north of well R-30. The 
well was completed in March 2010 to monitor water quality near the top of the regional aquifer 
downgradient of MDA AB. Well R-29 was drilled to a TD of 1248 ft bgs and completed with a single well 
screen between 1170 to 1180 ft bgs within the Puye Formation (LANL 2010, 110478).  

Well R-30 is located near the southeast corner of MDA AB at TA-49. The well was completed in April 
2010 to monitor water quality near the top of the regional aquifer downgradient of MDA AB. Well R-30 
was drilled to a TD of 1196 ft bgs and completed with a single well screen between 1140 to 1160.9 ft bgs 
within the Puye Formation (LANL 2010, 110518).  

Well R-48 is located in TA-16 south of the Burning Ground and between Fishladder and S-Site Canyons. 
Originally designated CdV-16-3i, the well was first drilled in December 2003 and January 2004 as part of 
the CMS for Consolidated Unit 16-021(c)-99 to investigate the extent of potential contamination in the 
deep perched and regional aquifers associated with effluents containing HE discharged from TA-16 and 
possibly other nearby sites. The CdV-16-3i borehole encountered poorly transmissive dacite lavas of the 
Tschicoma Formation at a TD of 1405 ft without producing significant water. Because water was 
observed to enter the well at very slow rates, the borehole was left open for observation. In 
September 2009, the borehole was deepened to 1705 ft bgs to determine whether sufficient transmissive 
saturation might be found at greater depths to construct a regional monitoring well at this site (LANL 
2010, 108778). Based on lithological and geophysical logs, a well was constructed with a single screen 
placed at the highest transmissive zone within the Tschicoma dacite lavas at 1500 to 1520.6 ft bgs. The 
completed well was renamed R-48 to be more consistent with the naming convention used for new 
groundwater monitoring wells that intersect the regional aquifer. 
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Well R-63 is located on the south rim of Cañon de Valle about 1450 ft east of well R-25. The well was 
completed in February 2011 to monitor water quality in the regional aquifer downgradient of HE releases 
from Consolidated Unit 16-021(c)-99 at TA-16 and to provide information to support the regional 
groundwater monitoring network for the 260 Outfall CMS. Well R-63 was drilled to a TD of 1423.8 ft bgs 
and completed with a single well screen between 1325 to 1345.3 ft bgs within the Puye Formation (LANL 
2011, 204541).  

4.2.3 Water-Level Measurements 

Water level measurements were collected from alluvial, perched-intermediate, and regional wells in the 
Water Canyon and Cañon de Valle watershed and in surrounding areas as part of the Groundwater Level 
Monitoring Project. Groundwater level data were collected by pressure transducers and by manual 
groundwater-level measurements. Measurements were collected at least hourly at wells installed with 
pressure transducers. Transducers that measure pressure head in wells typically have a measurement 
precision of ±0.1% of the full-scale measurement capability. Higher-pressure-rated transducers (100 to 
500 psi) are required in the deeper Westbay installations where higher water pressures are encountered. 
Most shallow wells and deep wells not installed with the Westbay sampling system are equipped with 
30-psi transducers, with a measurement accuracy of 0.07 ft. A few of the shallow alluvial wells are 
equipped with 15-psi transducers. Where possible, manual groundwater-level measurements were 
obtained at least semiannually to provide quality control for the transducer measurements. Manual 
groundwater-level measurements typically have an accuracy of approximately 0.1 ft per 100 ft of 
measurement (0.1%). Groundwater-level monitoring results are published in an annual groundwater level 
status report (e.g., Koch and Scheer 2011, 201566). This report presents time-series hydrographs of 
groundwater-level data along with pertinent construction and location information for each well. Results 
for water-level measurements in the Water Canyon and Cañon de Valle watershed are discussed in 
section 7.2.1.5, and hydrologic summaries of the data are provided in Appendixes F and H. 

5.0 REGULATORY CRITERIA 

This section provides information on the regulatory context, human health screening levels, ecological 
screening levels (ESLs), applicable water-quality standards, and other screening levels for the 
Water Canyon and Cañon de Valle investigation. 

5.1 Regulatory Context 

Requirements governing canyons investigations are discussed in Section IV.B of the Consent Order. As 
described in Section IV.B, the canyons investigations primarily focus on fate and transport of 
contaminants from the point of origin to each canyon watershed drainage system and, if necessary, to the 
regional aquifer and/or to the Rio Grande.  

The canyon bottoms addressed in this investigation report are potentially contaminated with both 
hazardous and radioactive components. NMED, pursuant to the New Mexico Hazardous Waste Act, 
regulates cleanup of hazardous wastes and hazardous constituents. DOE regulates cleanup of 
radioactive contamination, pursuant to DOE Order 5400.5, “Radiation Protection of the Public and the 
Environment,” DOE Order 435.1, “Radioactive Waste Management,” and DOE Order 458.1, 
Administrative Change 2, “Radiation Protection of the Public and the Environment.” Information on 
radioactive materials and radionuclides, including the results of sampling and analysis of radioactive 
constituents, is voluntarily provided to NMED in accordance with DOE policy.  
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The regulatory requirements for conducting canyons investigations under the Consent Order are 
implemented through work plans approved by NMED. The approved work plan for Water Canyon and 
Cañon de Valle is the “South Canyons Investigation Work Plan” (LANL 2006, 093713; LANL 2007, 
095405; NMED 2007, 095490).  

Two types of surface-water samples are evaluated. Stormwater is transient and exists for some period 
directly in response to precipitation events. All other surface-water samples are referred to as nonstorm-
related surface water. Some of the locations included in the nonstorm-related surface-water data are 
springs. Because springs are emergent groundwater, sampling results from springs are compared with 
standards applicable to groundwater and surface water. 

Discharges to surface water, including stormwater discharges, are subject to permitting under 
Section 402 of the federal Clean Water Act (CWA). Stormwater discharges from certain SWMUs and 
AOCs are regulated by an IP issued by Region 6 of the EPA, pursuant to the NPDES permit program 
(Authorization to Discharge under the National Pollutant Discharge Elimination System, NPDES Permit 
No. NM0030759, effective November 1, 2010). This permit covers stormwater runoff from sites with 
significant industrial activity [see 40 Code of Federal Regulations 122.26(b)(14)]. 

The assessments in this report are primarily risk based for all media and contaminants. Concentrations of 
chemicals and radionuclides in sediment are compared with various risk-based screening levels, which 
are described in sections 5.2 and 5.3. Surface-water and groundwater standards are used to support the 
assessment of nature and extent of contamination. Applicable water-quality standards are discussed in 
section 5.4. Stormwater comparison values are discussed in section 5.5. 

5.2 Human Health Screening Levels 

Human health screening levels for sediment are the SSLs for inorganic and organic chemicals and the 
screening action levels (SALs) for radionuclides based on a residential scenario. If environmental 
concentrations of contaminants are below SALs or SSLs, then the potential for adverse human health 
effects is highly unlikely. For sediment COPCs with carcinogen or noncarcinogen endpoints, SSLs from 
NMED guidance (NMED 2009, 108070) were used, if available. If values were not available from NMED, 
then the residential screening value from the EPA regional screening tables, available at 
http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm, was used as the SSL (adjusted to 10–5 risk for 
carcinogens to conform with NMED SSLs). The SSLs for noncarcinogens are based on a hazard quotient 
(HQ) of 1. The SSLs for carcinogens are based on a cancer risk level of 10–5. For nonradionuclide 
COPCs without SSLs, surrogate chemicals were used in some cases (NMED 2003, 081172), where 
applicable. SALs for radionuclides were obtained from Laboratory guidance (LANL 2005, 088493; LANL 
2009, 107655). The radionuclide SALs have a target dose limit of 15 mrem/yr, which is consistent with 
DOE guidance (DOE 2000, 067489). 

Human health screening levels for nonstorm-related surface water are NMED tap water screening values 
for chemicals (NMED 2009, 108070). If values were not available from NMED, then the EPA regional tap 
water screening levels were used (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). The DOE 
Derived Concentration Guides (DCGs) were used for radionuclides. DCGs, which were developed under 
DOE Order 5400.5, are in the process of being replaced by Derived Concentration Standards under DOE 
Order 458.1. The screening levels for chemicals in water are based on the same HQ and cancer risk 
levels as the SSLs. The DCGs for nonstorm-related surface water are based on a target dose limit of 
4 mrem/yr, which is the radiation dose limit for a public drinking water supply (maximum contaminant level 
[MCL] for beta photon emitters).  
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The initial screening comparisons of sediment and water data to residential SSLs and SALs are provided 
in section 6. Additional information regarding the potential for human health risks from COPCs in affected 
media in the Water Canyon and Cañon de Valle watershed is provided in section 8.2. 

5.3 ESLs 

ESLs are used to determine COPECs for sediment and water. The document “Screening Level Ecological 
Risk Assessment Methods, Revision 2” (LANL 2004, 087630) contains information about how ESLs are 
derived. ESLs are developed for a suite of receptors designed to represent individual feeding guilds. 
Receptors such as the robin and kestrel are modeled with multiple diets to represent multiple feeding 
guilds. Concentrations of each COPC in sediment and nonstorm-related surface water were compared 
with ESLs from the ECORISK Database Version 2.5 (LANL 2010, 110846); these comparisons are 
discussed in section 6. Additional information regarding the potential for ecological risks from COPCs in 
affected media in the Water Canyon and Cañon de Valle watershed is provided in section 8.1. 

5.4 Water-Quality Standards and Comparison Values 

COPCs in water are identified by comparing concentrations with applicable water-quality standards and 
other comparison values. The New Mexico Water Quality Control Commission (NMWQCC) establishes 
surface-water standards in the State of New Mexico Standards for Interstate and Intrastate Surface 
Waters (20.6.4 New Mexico Administrative Code [NMAC]). Certain watercourses may be “classified” and 
have segment-specific designated uses. A designated use may be an attainable or an existing use 
(e.g., livestock watering) for surface water. Nonclassified surface waters are described as ephemeral, 
intermittent, or perennial, each of which also has corresponding designated uses described in 
20.6.4.97-99 NMAC. The designated uses for surface water are associated with use-specific water-quality 
criteria (WQC), including numeric criteria. 

Cañon de Valle from stream gage E256 upstream to Burning Ground Spring and Water Canyon from 
“Area-A canyon” (referred to as the north fork of Water Canyon in this report) upstream to NM 501 are 
classified as perennial (20.6.4.4.126 NMAC) and have designated uses of cold-water aquatic life habitat, 
livestock watering, wildlife habitat, and secondary contact. The remainder of Water Canyon and Cañon de 
Valle on Laboratory property are classified as ephemeral and intermittent (20.6.4.128 NMAC), with 
designated uses of livestock watering, wildlife habitat, limited aquatic life, and secondary contact. The 
remainder of the stream channels in the Water Canyon and Cañon de Valle watershed do not have a 
designated use. 

The numeric WQC for livestock watering (20.6.4.900[F] and 20.6.4.900[J] NMAC); wildlife habitat 
(20.6.4.900[G] and 20.6.4.900[J] NMAC); acute aquatic life (20.6.4.900[H], 20.6.4.900[I], and 
20.6.4.900[J] NMAC); and secondary contact (20.6.4.900[E] NMAC) apply to nonstorm-related surface 
water for all of the watercourse classifications. For classified ephemeral or intermittent segments, the 
WQC for acute total ammonia (20.6.4.900[K] NMAC) also applies. The New Mexico Environment 
Improvement Board (NMEIB) Standards for Protection Against Radiation (20.3.4.461 [D], 20.3.4.461 [E] 
NMAC) are applicable to nonstorm-related surface water. 

Concentrations of radionuclides in nonstorm-related surface water were compared with the lowest of the 
following values to identify COPCs: 

 NMEIB Standards for Protection Against Radiation (20.3.4.461 [D], 20.3.4.461 [E] NMAC) 

 DOE generic or Laboratory-specific Biota Concentration Guides (BCGs) for protection of 
ecological receptors (DOE 2002, 085637; McNaughton et al. 2008, 106501) 
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If none of the above standards exists for an analyte, the following comparison values were used to 
identify nonstorm-related surface water COPCs: 

 DCGs based on 4 mrem/yr 

To identify COPCs in groundwater based on sampling results from springs or wells, comparisons with the 
lowest of the following standards were performed: 

 human health (20.6.2.3103[A] NMAC: Human Health Standards) 

 other standards for domestic water (20.6.2.3103[B] NMAC: Other Standards for Domestic Water 
Supply) 

 EPA MCLs 

 NMEIB Standards for Protection Against Radiation (20.3.4.461 [D], 20.3.4.461 [E] NMAC) 

If none of the above standards exists for an analyte, the following comparison values were used to 
identify groundwater COPCs: 

 DOE DCGs based on 4 mrem/yr 

 EPA regional tap water screening levels  

Comparisons of spring concentrations to applicable standards and available comparison values are 
summarized in section 6. The NMED tap water screening values (NMED 2009, 108070) for carcinogens 
and noncarcinogens are also provided in section 6 as an additional point of comparison for water 
concentrations. 

5.5 Stormwater Comparison Values 

Stormwater discharges are regulated under the CWA, and no applicable standards for stormwater are 
available. The IP contains target action levels for specific contaminants in stormwater, but these action 
levels apply only at the monitoring locations specified in the permit. For purposes of assessing the relative 
quality of stormwater discharges, stormwater monitoring data obtained from the Water Canyon and 
Cañon de Valle watershed downgradient of SWMUs and AOCs are compared with the following values 
from the State of New Mexico Standards for Interstate and Intrastate Surface Waters (Section 20.6.4 
NMAC):  

 livestock watering (20.6.4.900[F] and 20.6.4.900[J] NMAC) 

 wildlife habitat (20.6.4.900[G] and 20.6.4.900[J] NMAC) 

 acute aquatic life (20.6.4.900[H], 20.6.4.900[I], and 20.6.4.900[J] NMAC) 

 human health (persistent) (20.6.4.11[G] NMAC) 

Stormwater concentrations are compared with these values in section 6. 

6.0 CANYONS CONTAMINATION 

This section describes the methodology and results of screening assessments conducted to identify 
COPCs in sediment, groundwater, and nonstorm-related surface-water samples collected in the 
Water Canyon and Cañon de Valle watershed. The screening process for stormwater data is also 
described. Identifying COPCs forms the basis for evaluating contamination in canyons media. COPCs 
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identified in this section are used in the ecological risk assessment in section 8.1 and are evaluated in the 
human health risk assessment in section 8.2. A subset of these COPCs is discussed as part of the 
conceptual site model development in section 7. Section 6.1 briefly describes how the data were 
prepared for the screening processes. Section 6.2 presents the screen for sediment, and section 6.3 
presents the screens for nonstorm-related surface water and groundwater. Section 6.4 presents the 
screen for stormwater. The term “sediment” includes all post-1942 sediment deposits in the canyon 
bottoms, including deposits in abandoned channels and floodplains as well as in active stream channels; 
therefore, sediment includes alluvial soil as defined in some other studies. 

6.1 Data Preparation 

Data packages for the analytical data for all media are presented in Attachment C-1 in Appendix C 
(on DVD). The data used in the assessments were obtained from the SMDB and the WQDB and are 
presented in Attachment C-2 in Appendix C (on DVD). The samples collected, analytical methods, and 
data-quality issues are summarized in Appendix C, and data qualifiers are defined in Appendix A. 

Certain analytical results were not evaluated in the screens and subsequent risk assessments for the 
following reasons. 

 Duplicate sampling results for analytes analyzed by a less sensitive method—For example, 
semivolatile organic compound (SVOC) results from samples that were also analyzed by a VOC, 
PAH, or explosive compounds analytical method. The duplicate results from the SVOC method 
are excluded from the screen because the other analytical methods provide lower detection limits.  

 Field duplicate results—Results are from samples obtained for quality assurance/quality control 
(QA/QC) purposes and not as characterization data. 

 Results from surface-water samples collected before 2003—Results from samples collected in 
2003 and later are used in the screens because these data are most representative of current site 
conditions.  

Two of the surface-water samples collected from Water Canyon after 2002 that were assigned a media 
code other than “stormwater” (WT) were from a short-duration, rain-on-snow event in January 2008. This 
event was more similar to typical stormwater events than snowmelt runoff that provides persistent flow in 
this canyon, and this sample is included as part of the stormwater screen presented in section 6.4.  

6.2 Sediment COPCs 

This section presents the process for screening analytical results obtained from sediment samples 
collected in the Water Canyon and Cañon de Valle watershed. Samples collected and analyses 
performed by the analytical laboratories are presented in Table 6.2-1. The analytes included for each of 
these analytical suites are listed in Appendix C, Table C-2.0-4. Sampling locations are shown on Plates 2 
to 8. Analytical results were screened to develop a list of COPCs, as presented in section 6.2.1. 

6.2.1 Identification of Sediment COPCs 

Inorganic and radionuclide COPCs in sediment are identified by a screening process that includes 
comparing the maximum concentrations by reach with Laboratory-specific sediment background values 
(BVs) (LANL 1998, 059730). Analytes are retained as COPCs using rules specific to the class of analyte. 
This process is discussed below. 
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For inorganic chemicals, an analyte is retained as a COPC in a reach if 

 the analyte has a BV and a detected or nondetected result in the reach exceeds the BV or 

 the analyte does not have a BV but has at least one detected result in the reach. 

For radionuclides, an analyte is retained as a COPC in a reach if 

 the analyte has a BV and a detected result in the reach exceeds the BV or 

 the analyte does not have a BV but has at least one detected result in the reach. 

There are no BVs for organic chemicals, and retaining an organic chemical as a COPC is based on 
detection status. For organic chemicals, an analyte is retained as a COPC in a reach if at least one result 
is detected in the reach. 

A total of 23 inorganic chemicals, 64 organic chemicals, and 7 radionuclides were retained as COPCs in 
sediment in the Water Canyon and Cañon de Valle watershed. Table 6.2-2 presents sampling results 
greater than BVs for inorganic chemicals; Table 6.2-3 presents sampling results for all detected organic 
chemicals; and Table 6.2-4 presents detected sampling results greater than BVs for radionuclides. 
Summaries of maximum sampling results in each reach for these COPCs (which include detection limits 
for some inorganic chemicals) are presented in Tables 6.2-5, 6.2-6, and 6.2-7 for inorganic chemicals, 
organic chemicals, and radionuclides, respectively. ESLs and residential SSLs and SALs are included in 
the tables as additional information. The assessment of the potential for adverse ecological risks, 
including the screen against ESLs, is presented in section 8.1. The assessment of the potential for 
adverse effects on human health, including the screen against residential SSLs and SALs, is presented in 
section 8.2.  

6.2.2 Comparison of Sediment COPC Concentrations to Residential SSLs and SALs 

Maximum concentrations of sediment COPCs (including detection limits for inorganic chemicals) in each 
reach were compared with residential SSLs for inorganic and organic chemicals or residential SALs for 
radionuclides to identify which COPCs are most important for understanding potential human health risk. 
Three inorganic COPCs (arsenic, barium and cobalt) have a maximum concentration exceeding the 
residential SSL and are shaded in gray in Table 6.2-5. Two organic COPCs (Aroclor-1260 and 
benzo[a]pyrene) have maximum concentrations exceeding the residential SSLs and are shaded in gray in 
Table 6.2-6. No radionuclide has maximum concentrations that exceed residential SALs in the 
Water Canyon and Cañon de Valle watershed. 

6.3 Surface-Water and Groundwater COPCs 

This section presents the process for screening nonstorm-related surface-water and groundwater 
sampling results from the Water Canyon and Cañon de Valle watershed. Nonstorm-related surface-water 
and groundwater samples collected and analyses performed by the analytical laboratories are presented 
in Table 6.3-1 (in Attachment 1 on CD). The analytes included for each of these suites are listed in 
Appendix C, Table C-2.0-5. Sampling locations are presented in Figures 3.2-1 and 3.2-2. Analytical 
results from nonstorm-related surface-water and spring samples were screened to develop a list of 
COPCs, as presented in section 6.3.1. Spring samples were screened both as nonstorm-related surface 
water and as groundwater. 
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6.3.1 Identification of Surface-Water and Groundwater COPCs 

There are no BVs for surface water, and retaining an analyte as a COPC is based on detection status. 
This process is performed for groups of data defined by field preparation (filtered or nonfiltered samples) 
and analyte type (inorganic chemicals, organic chemicals, and radionuclides). An analyte is retained as a 
COPC for a location if there is at least one detected result at that location.  

For groundwater, COPCs are also identified by a screening process that includes comparing the 
maximum concentrations with BVs from the Groundwater Background Investigation Report, Revision 3 
(LANL 2007, 095817).  

For inorganic chemicals and radionuclides, an analyte is retained as a COPC for a location if 

 the analyte has a BV and a detected result at that location exceeds the BV or 

 the analyte does not have a BV but has at least one detected result at that location. 

There are no groundwater BVs for organic chemicals, and retaining an organic chemical as a COPC is 
based on detection status. For organic chemicals, an analyte is retained as a COPC for a location if there 
is at least one detected result at that location. 

A total of 55 inorganic chemicals, 89 organic chemicals, and 20 radionuclides were retained as COPCs in 
nonstorm-related surface water and groundwater in the Water Canyon and Cañon de Valle watershed. 
Maximum sampling results for nonstorm-related surface water and groundwater are presented in 
Tables 6.3-2 to 6.3-21.  

6.3.2 Comparison of Water COPC Concentrations with Standards 

Maximum detected concentrations of water COPCs were compared with water-quality standards, as 
discussed in section 5, to identify which are most important from a regulatory perspective. Twenty-one 
inorganic COPCs, 13 organic COPCs, and 2 radionuclide COPCs in the Water Canyon and Cañon de 
Valle watershed have detected concentrations greater than a water-quality standard. These COPCs are 
shaded in gray in Tables 6.3-2 to 6.3-21.  

6.4 Stormwater 

This section presents the process for screening analytical results obtained from stormwater samples 
collected in the Water Canyon and Cañon de Valle watershed. Stormwater samples collected and 
analyses performed by the analytical laboratories are presented in Table 6.4-1. The analytes included for 
each of these suites are listed in Appendix C, Table C-2.0-5. 

6.4.1 Stormwater Screen against Comparison Values 

The first step in the stormwater screen is an evaluation of detected concentrations in filtered and 
nonfiltered stormwater samples against the lowest comparison value applicable for that field preparation 
from the State of New Mexico Standards for Interstate and Intrastate Surface Waters (Section 20.6.4 
NMAC), as described in section 5.4. The stormwater comparison values are presented in Table 6.4-2 and 
include values for livestock watering, wildlife habitat, human health persistent, and acute aquatic life. 
Table 6.4-3 presents the results of the stormwater screen for analytes with concentrations exceeding a 
comparison value grouped by location, field preparation, and analyte type. Table 6.4-3 also summarizes 
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the number of stormwater results by analyte exceeding the lowest comparison value and the basis for the 
comparison value. These analytes are discussed further in section 7.2.2. 

Stormwater samples are available for one surface water station (90s Line Pond) and the following ten 
gaging stations in the Water Canyon and Cañon de Valle watershed: Cañon de Valle below MDA P 
(E256), Water below SR-4 (E265), Water above S Site Canyon (E252.5), Water at SR-4 (E263), S Site 
Canyon above Water (E252.8), Cañon de Valle tributary at Burn Grounds (E257), Cañon de Valle above 
Water (E262), Water below MDA AB (E262.5), Cañon de Valle above NM 501 (E253), and Cañon de 
Valle Q-Site tributary (E256.5) (Figure 1.1-1, Plate 1). 

The stormwater comparison values were exceeded by four inorganic chemicals (aluminum, copper, 
thallium, and zinc) in filtered samples. The stormwater comparison values for cyanide (total), gross-alpha 
radiation, and radium-226 were also exceeded in nonfiltered samples. No organic chemicals exceeded 
comparison values. Both aluminum and gross-alpha radiation commonly exceed the comparison values 
in background locations on the Pajarito Plateau (e.g., LANL 2010, 111232).  

6.4.2 Comparison of Stormwater Concentrations with Acute Exposure Benchmarks 

Analytes with concentrations greater than comparison values were further evaluated relative to the 
potential for acute exposure to humans or ecological receptors. The acute exposure benchmarks for the 
protection of ecological receptors are a subset of the comparison values discussed in section 6.4.1. 
Specifically, the comparison values associated with acute aquatic life address the protection of ecological 
receptors to acute exposures; these benchmark comparisons are discussed in section 6.4.2.1. Thallium 
exceeded persistent human health comparison values, so thallium is evaluated further for human health 
exposures. Both livestock watering and wildlife habitat values are protective of the potential for adverse 
effects based on chronic exposures and therefore do not pertain to effects associated with acute 
exposures. The analytes exceeding only these chronic comparison values (cyanide [total], gross-alpha 
radiation and radium-226) are not evaluated further because chronic exposures from stormwater are not 
realistic. However, aluminum, copper, and zinc concentrations are greater than acute ecological 
comparison values, and these analytes are discussed further below. 

6.4.2.1 Acute Ecological Comparisons 

The maximum detected concentrations of three analytes (aluminum, copper, and zinc) exceeded 
stormwater comparison values based on acute aquatic life criteria. Because the stormwater comparison 
values are based on an acute exposure, the acute aquatic life standards are also used as the 
benchmarks for acute ecological exposures. Table 6.4-4 summarizes the maximum detected 
concentrations exceeding the acute benchmarks, and these exceedances are discussed in section 8.1.  

6.4.2.2 Acute Human Health Comparisons 

The maximum detected concentration of one analyte (thallium) exceeded stormwater comparison values 
based on persistent human health criteria. There are no acute human health comparison values for any 
analytes. The potential for acute health effects associated with exposure to stormwater is qualitatively 
discussed in section 8.2. 

6.5 Summary 

Table 6.5-1 summarizes the COPCs in sediment, nonstorm-related surface water, and groundwater, and 
detected analytes in stormwater in the Water Canyon and Cañon de Valle watershed. Table 6.5-1 
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indicates which COPCs have maximum results that exceed (1) residential SSLs or SALs for sediment and 
(2) water-quality standards for nonstorm-related surface water and groundwater. Table 6.5-1 also 
indicates which stormwater analytes have maximum detected concentrations that exceed acute exposure 
comparison values. 

7.0 PHYSICAL SYSTEM CONCEPTUAL SITE MODEL 

This section discusses aspects of the physical system conceptual site model relevant for understanding 
the nature, sources, extent, fate, and transport of contaminants in the Water Canyon and Cañon de Valle 
watershed and in groundwater in adjacent areas. The discussion includes COPCs evaluated for potential 
human health risk in section 8.2 and COPCs identified as relevant for evaluating potential ecological risk 
in section 8.1. Additional COPCs are discussed to provide insights into potential releases from SWMUs or 
AOCs and the downcanyon or downgradient extent of contaminants. As used in this section, 
“contaminant” refers to COPCs known to represent releases from Laboratory SWMUs or AOCs or other 
anthropogenic sources, whereas “COPC” is a more general term that also includes analytes identified in 
section 6 that may or may not represent such releases.  

The following discussion is divided into three sections. Section 7.1 uses spatial variations in COPC 
concentration in sediment to identify sources and describe the distribution and transport of contaminants. 
Section 7.2 describes the hydrology of the watershed, including surface water and groundwater, and 
discusses key surface water and groundwater COPCs. Section 7.3 summarizes the main elements of the 
physical system conceptual site model, including sediment, surface water, and groundwater. 

7.1 COPCs in Sediment 

The following sections first use spatial variations in concentrations of sediment COPCs in the 
Water Canyon and Cañon de Valle watershed to identify sources, in part distinguishing COPCs that are 
present because of releases from SWMUs or AOCs from COPCs derived from other sources, such as 
natural background variations and ash from the La Mesa or Cerro Grande fires. Because of mixing of 
sediment from various sources during transport, contaminant concentrations are generally highest near 
the point of release and decrease downcanyon (e.g., Marcus 1987, 082301; Graf 1996, 055537; LANL 
2004, 087390; Reneau et al. 2004, 093174; LANL 2006, 094161; LANL 2009, 106939; LANL 2009, 
107453; LANL 2009, 107497; LANL 2011, 201580.14; LANL 2011, 204397). Therefore, the spatial 
distribution of contaminants can directly indicate their source or sources. Figures D-1.1-1, D-1.1-2, and 
D-1.1-3 in Appendix D show all sampling results for all COPCs plotted against distance from the 
Rio Grande, which help to identify sources and possible outliers in the data set. COPCs associated with 
natural background variations also commonly have concentrations that vary with particle size, and 
comparisons of their concentrations and particle-size distribution with those in background sediment 
samples can be useful in evaluating the presence of contamination. The following sections also present 
estimates of the inventory (mass) of key sediment COPCs and evidence for temporal variations in 
contaminant concentration. Figures B-1.0-1 to B-1.0-5 in Appendix B illustrate the geomorphic context of 
some key COPCs discussed in this section, including their relation to different geomorphic units and 
sediment facies and to post−La Mesa and post−Cerro Grande fire sediment deposits. These figures also 
illustrate some effects of floods that followed the June 2011 Las Conchas fire, including erosion and 
deposition from these floods. 
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7.1.1 Inorganic Chemicals in Sediment 

In the Water Canyon and Cañon de Valle watershed, 21 inorganic chemicals have been identified as 
COPCs in sediment because of results above BVs, and two inorganic chemicals without BVs have been 
identified as COPCs based on detection status, as presented in section 6.2. Three inorganic COPCs in 
Water Canyon and Cañon de Valle sediment, arsenic, barium, and cobalt, have maximum detected 
concentrations greater than residential SSLs, and are included in the human health risk assessment 
discussed in section 8.2. Eleven additional inorganic COPCs (aluminum, antimony, chromium, iron, lead, 
manganese, mercury, nickel, silver, thallium, and vanadium) are also included in the human health risk 
assessment. Fourteen inorganic COPCs in sediment samples are important for assessing potential 
ecological risk, as discussed in section 8.1: antimony, barium, boron, chromium, copper, cyanide, lead, 
manganese, mercury, nickel, selenium, silver, thallium, and vanadium. Two inorganic COPCs in sediment 
samples are important for evaluating groundwater contamination, as discussed in section 7.2: barium and 
boron. Five inorganic COPCs in sediment samples exceed stormwater comparison values, as discussed 
in section 6.4: aluminum, copper, cyanide, thallium, and zinc. This section focuses on spatial variations in 
the inorganic COPCs specified above. The spatial distribution of these inorganic chemicals (discussed 
below) indicates they are derived from a variety of sources, including SWMUs or AOCs, naturally 
occurring soils and bedrock, and ash from the La Mesa and Cerro Grande fires. Once in the canyon 
bottoms, most of these inorganic chemicals adsorb to sediment particles and organic matter (Salomons 
and Forstner 1984, 082304) and can be remobilized by floods that scour the stream bed or erode banks, 
being transported varying distances downcanyon. 

For reaches that have inorganic COPCs with concentrations greater than residential SSLs, 
concentrations of all detected inorganic COPCs in each sample are shown in Figures 7.1-1 to 7.1-9. 
Supporting information on spatial variations in concentrations of inorganic chemicals in the Water Canyon 
and Cañon de Valle watershed is included in Appendix D. Table D-1.2-1 presents average concentrations 
in each reach for inorganic chemicals discussed in this section, substituting one-half of the detection limit 
for nondetected sampling results. Table D-1.2-1 presents the upper and lower bounds on these averages 
using either the detection limit or zero for nondetects, respectively, which indicate uncertainties in the 
average values. This table shows that average concentrations of these inorganic chemicals are generally 
lower in coarse facies sediment than in fine facies sediment, as found in other canyons (LANL 2004, 
087390; LANL 2006, 094161; LANL 2009, 107416; LANL 2009, 106939; LANL 2009, 107453; LANL 
2009, 107497; LANL 2011, 201580.14; LANL 2011, 204397). Figure 7.1-10 and the discussions in the 
following sections focus on data from fine facies sediment. Figure 7.1-10 and Table D-1.2-1 also show the 
uncertainty in the average concentration of some inorganic chemicals that exists in some reaches 
because of elevated detection limits and/or detected concentrations close to detection limits.  

The plots in Figure 7.1-10 include both the sediment BV for each inorganic chemical, which is an estimate 
of the upper level of background concentrations, and the average value from the background sediment 
data set, where available (averages from McDonald et al. 2003, 076084, Table 10, pp. 49−50). The 
background averages are included to be consistent with the presentation of averages from potentially 
contaminated samples, although averages for fine facies sediment are expected to be higher than the 
entire background data set, which also includes coarse facies samples. For reaches where an inorganic 
chemical is not a COPC, the average background concentration is plotted in Figure 7.1-10. 

For inorganic COPCs with high detection frequencies and notable results above BVs, plots of COPC 
concentration versus silt and clay content are shown in Figure 7.1-11. These plots are useful in identifying 
outliers in the data set that may represent Laboratory-derived contamination as opposed to background 
variability. They also illustrate the generally higher COPC concentrations in sediment with relatively high 
silt and clay content and the occasional elevated result in coarser-grained samples. 
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Aluminum is an important COPC for evaluating potential human health risk in the Water Canyon and 
Cañon de Valle watershed and also exceeds stormwater comparison values. Aluminum has a single 
detected result 10% higher than the sediment BV of 15,400 mg/kg from S-Site Canyon reach SS-1W, at 
17,000 mg/kg. This sample was collected in 1999, and the presence of elevated aluminum was not 
confirmed in samples collected in 2010. Therefore, the available data do not indicate recognizable 
releases of aluminum into S-Site Canyon or elsewhere in the Water Canyon and Cañon de Valle 
watershed. An evaluation of aluminum results in surface water and groundwater samples also indicates 
the aluminum in this watershed is primarily naturally occurring, as discussed in section 7.2.2.1.8.1. 

Antimony is an important COPC for evaluating potential human health and ecological risk in the 
Water Canyon and Cañon de Valle watershed and was detected above the sediment BV of 0.83 mg/kg in 
seven reaches. Antimony also has a high frequency of nondetects (82%) and detection limits greater than 
the BV in most reaches, averaging 1.56 mg/kg. The maximum detected antimony concentration, 
2.6 mg/kg, was from reach CDV-2E, below MDA P, and 43% of the CDV-2E samples had antimony 
concentrations above the BV, suggesting releases into Cañon de Valle from MDA P and/or other 
upcanyon sources. However, antimony was also detected above the BV in most samples (70%) in reach 
WA-5, with higher concentrations than reaches closer to potential Laboratory sources, indicating an 
elevated local background (Table D-1.2-1 and Figure 7.1-10). Average concentrations of antimony in both 
fine-grained and coarse-grained sediment in most reaches are poorly constrained because of the high 
frequency of nondetected results and elevated detection limits (up to 7.85 mg/kg), preventing confident 
identification of potential Laboratory contributions. 

Arsenic is an important COPC for evaluating potential human health risk in the Water Canyon and 
Cañon de Valle watershed and has detected concentrations exceeding the sediment BV of 3.98 mg/kg 
and the residential SSL of 3.9 mg/kg in 20 samples from 8 reaches. Eleven of these samples, including all 
detected results above the BV in four reaches (SS-1E, SS-1W, WA-3, and WA-4), were from two 
sampling events in 2000 and 2008, and elevated results were not found in these areas in the most recent 
sampling events in 2010. Because the earlier results were not replicated, they probably do not represent 
elevated arsenic in those reaches. The highest concentration of arsenic (10.1 mg/kg; location CV-613220; 
Figure B-1.0-2a) and the highest frequency of detects above the BV (60%) are from reach FL-1, 
indicating releases into the upper part of Fishladder Canyon. Other metals are collocated with arsenic at 
this FL-1 location (chromium, copper, lead, mercury, and vanadium; Figure B-1.0-2a), indicating 
contemporaneous releases. Previous sediment investigations in Fishladder Canyon have also indicated 
releases of arsenic and other metals from P-Site (LANL 2011, 111810.32, p. 255) and/or the TA-16-340 
Complex (LANL 2006, 091450). Excluding the four reaches with pre-2010 arsenic results above the BV, 
single samples from three other reaches had arsenic above the BV (CDV-1C, FL-2, and MS-1). Average 
concentrations of arsenic in fine-grained sediment in three reaches, FL-1, SS-1W, and SS-1E, are above 
the BV (Figure 7.1-10 and Table D-1.2-1). Relationships of arsenic concentration to silt and clay content 
are shown in Figure 7.1-11 and indicate that, excluding the 2000 and 2008 samples, for a given particle 
size several samples in FL-1 and one sample in CDV-1C are particularly elevated in arsenic. These 
relations also indicate some releases of arsenic into upper Fishladder Canyon, Cañon de Valle above the 
260 Outfall, and perhaps Martin Spring Canyon.  

Barium is an important COPC for evaluating potential human health and ecological risk and for 
understanding groundwater contamination in the Water Canyon and Cañon de Valle watershed. Barium 
concentrations exceed the sediment BV of 127 mg/kg in every reach except MS-1 and WA-0 and exceed 
the residential SSL of 15,600 mg/kg in nine samples from one reach, CDV-2W. The maximum measured 
barium concentration, 53,600 mg/kg, is from fine-grained sediment deposited before 2000 
(pre–Cerro Grande fire; Figure B-1.0-4e). The distribution of barium indicates there are multiple sources 
in the Water Canyon and Cañon de Valle watershed and the most important source was the 260 Outfall. 
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Average barium concentrations in fine facies sediment are highest in CDV-2W and are also above the BV 
in other Cañon de Valle reaches (CDV-1C, CDV-1E, CDV-2E, CDV-3, CDV-4, CDVN-1, and CDVS-1); 
Fishladder Canyon reaches (FL-1, FL-2, and FL-3); S-Site Canyon reaches (SS-1W, SS-1E, SS-2, and 
SS-3); and Water Canyon reaches (WA-2W, WA-2, WA-3, WA-4W, WA-4, WAN-1, and WAN-2) 
(Figure 7.1-10 and Table D-1.2-1). Barium was detected above the BV in the farthest downcanyon reach, 
WA-5, approximately 3.2 km (1.6 mi) above the Rio Grande, suggesting Laboratory-derived barium has 
been transported to the river. Relationships of barium concentration to silt and clay content are shown in 
Figure 7.1-11 and indicate that relatively fine-grained samples in CDV-2W (with 39%–80% silt and clay) 
are most strongly elevated in barium. The sources, geochemistry, fate, and transport of barium in this 
watershed are discussed further in section 7.2.2.1.3. 

The estimated total inventory, or mass, of barium above background concentrations in post-1942 
sediment deposits in the Water Canyon and Cañon de Valle watershed at the time of this investigation is 
approximately 31,000 kg (68,000 lb), as presented in Table D-1.3-1 in Appendix D. Most of this, 97%, is 
associated with fine facies sediment. Of the total estimated inventory, 72% is located in Cañon de Valle 
between the 260 Outfall and the confluence with Water Canyon, and 13% is located in Water Canyon 
below the confluence. The remaining 15% is mostly located in Fishladder Canyon (5%), S-Site Canyon 
(4%), and Cañon de Valle above the 260 Outfall (3%). The total barium inventory between the west end 
of reach CDVS-1 and the Rio Grande is shown in Figure 7.1-12, indicating reach CDV-2W contains the 
largest amount of the barium (approximately 21% of the entire watershed inventory). Floods that occurred 
after the June 2011 Las Conchas fire have partially redistributed this inventory, although the percentage 
that has been eroded and the primary deposition areas for this eroded sediment have not been 
determined. In CDV-2W, significant erosion of post-1942 sediment deposits locally occurred during floods 
in August 2011, but many of these sediment deposits were not eroded, including the sample location with 
the highest measured barium concentration in the watershed (CV-613607; Figure B-1.0-4e). 

Boron is an important COPC for evaluating potential ecological risk and for understanding groundwater 
contamination in the Water Canyon and Cañon de Valle watershed. Boron has no BV and is considered a 
COPC based on detection status. Boron data are only available from 50 samples from 6 reaches that 
were sampled in 1999 and 2000 (reaches CDV-1E, CDV-2E, CDV-2W, MS-1, SS-1E, and SS-1W). Boron 
concentrations are highest in MS-1, with a maximum of 43 mg/kg and an average of 18 mg/kg in fine 
facies sediment (Table D-1.2-1). Boron is also elevated in the next downcanyon reach, SS-1E, with a 
maximum of 31 mg/kg and an average of 13 mg/kg in fine facies sediment. The highest detected 
concentration in the remaining reaches is 10.6 mg/kg, in CDV-2W. Martin Spring is the source of the 
boron in S-Site Canyon (LANL 1998, 059891; LANL 2003, 077965), and boron in this watershed is 
discussed further in section 7.2.2.1.4. 

Chromium is an important COPC for evaluating potential human health and ecological risk in the Water 
Canyon and Cañon de Valle watershed and is above the BV of 10.5 mg/kg in samples from eight 
reaches. The highest detected concentration, 57.2 mg/kg, and the highest average concentration are 
from reach CDVS-1 (Figure 7.1-10 and Table D-1.2-1), downgradient from a chrome- and nickel-plating 
facility at the 90s Line complex [building 16-93 and Consolidated Unit 16-008(a)-99]. The CDVS-1 
sediment with the highest chromium is from a fine-grained sample deposited before 2000 
(pre–Cerro Grande fire) that also has the highest concentrations of other COPCs in this reach 
(e.g., barium, copper, lead, nickel, silver, and RDX; Figure B-1.0-1a), indicating contemporaneous 
releases. Average concentrations of chromium in fine facies sediment are above the BV in reaches 
CDVS-1, FL-1, SS-1W, and SS-1E, indicating additional releases of chromium in the upper parts of 
Fishladder Canyon from P-Site and S-Site Canyon from the 300s Line Complex. Chromium was not 
detected above the BV in lower Cañon de Valle, Fishladder Canyon, or S-Site Canyon, or downcanyon in 
Water Canyon, indicating relatively small releases and limited downcanyon transport. Relations between 
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chromium concentration and silt and clay content are presented in Figure 7-1-11 and illustrate high 
chromium concentrations relative to background for samples from CDVS-1, CDV-1E, FL-1, FL-2, SS-1W, 
and SS-1E. Chromium in this watershed is discussed further in section 7.2.2.1.8.2. 

Cobalt is an important COPC for evaluating potential human health risk in the Water Canyon and 
Cañon de Valle watershed and was detected at concentrations exceeding the sediment BV of 4.73 mg/kg 
in 15 reaches and exceeding the residential SSL of 23 mg/kg in 2 samples from 1 reach, CDV-2W. The 
maximum detected cobalt concentration, 36.1 mg/kg, is from fine-grained sediment deposited before 
2000 (pre–Cerro Grande fire), which also has the highest barium concentration in the watershed 
Figure B-1.0-4e). The distribution of cobalt indicates there were multiple sources in the Water Canyon 
and Cañon de Valle watershed and the most important source was the 260 Outfall. Average cobalt 
concentrations in fine facies sediment are highest in CDV-2W and are also above the BV in CDV-1C, 
CDV-1E, CDVN-1, FL-1, WAN-1, and WANW-1 (Figure 7.1-10 and Table D-1.2-1). Relationships of 
cobalt concentration to silt and clay content are shown in Figure 7.1-11, and indicate that relatively fine-
grained samples in CDV-2W (with 39%–80% silt and clay) are most strongly elevated in cobalt, as 
discussed previously for barium. Figure 7.1-13 shows the strong correlation that exists between barium 
and cobalt concentrations in Cañon de Valle below the 260 Outfall (r2 = 0.90), indicating 
contemporaneous releases. Cobalt releases from the 260 Outfall were much smaller than those for 
barium, and the downcanyon extent of cobalt above the BV is between reaches CDV-2E and CDV-3, 
approximately 13.5-15.0 km (8.4-9.3 mi) above the Rio Grande. 

Copper is an important COPC for evaluating potential ecological risk in the Water Canyon and 
Cañon de Valle watershed and also exceeds stormwater comparison values. Copper has detected 
concentrations exceeding the sediment BV of 11.2 mg/kg in 15 reaches. The distribution of copper 
indicates there were multiple sources in the Water Canyon and Cañon de Valle watershed. The highest 
copper concentration, 177 mg/kg, was measured in fine-grained sediment in reach SS-1W near the head 
of S-Site Canyon below the 300s Line Complex, and SS-1W also has the highest average copper 
concentrations in fine facies sediment (Figure 7.1-10 and Table D-1.2-1). Other COPCs are collocated 
with copper at the SS-1W location (WA-613203; e.g., barium, chromium, mercury, nickel, vanadium, 
PAHs, and uranium-234; Figure B-1.0-3b), indicating contemporaneous releases. Relatively high copper 
concentrations in reach CDVS-1 indicate additional releases into the south fork of Cañon de Valle from 
the 90s Line Complex. Elevated copper in FL-1 indicates additional releases into upper Fishladder 
Canyon from P-Site or the 340 Complex. Copper has been measured above the BV in all reaches in 
Cañon de Valle but not in Water Canyon, and the downcanyon extent of copper above the BV is the 
Water Canyon and Cañon de Valle confluence, about 11.6 km (7.2 mi) above the Rio Grande. Relations 
between copper concentration and silt and clay content are presented in Figure 7-1-11 and illustrate the 
high copper concentrations relative to background for samples from S-Site Canyon (SS-1W and SS-1E), 
Cañon de Valle (CDVS-1 and downstream reaches), and Fishladder Canyon (FL-1). 

Cyanide is an important COPC for evaluating potential ecological risk in the Water Canyon and 
Cañon de Valle watershed and also exceeds stormwater comparison values. Cyanide was detected at 
concentrations exceeding the sediment BV of 0.82 mg/kg in seven reaches. The highest cyanide 
concentration, 1.8 mg/kg, was measured in reach WA-4 in Water Canyon above NM 4. Samples with 
detected cyanide above the BV were largely from sediment deposited after the La Mesa or Cerro Grande 
fires in reaches either burned or containing fire-affected sediment derived from these burn areas. A 
sample of ash-rich post–Cerro Grande sediment (muck) collected from reach WA-0 above NM 501 had 
1.2 mg/kg cyanide, which exceeds the average cyanide concentration in fine facies sediment in any reach 
(Figure 7.1-10 and Table D-1.2-1). The highest average cyanide concentration in fine facies sediment 
downcanyon from Laboratory SWMUs or AOCs is in reach WAAB-1, 0.54 mg/kg, in an area that was 
severely burned during the La Mesa fire. Other investigations have also documented the presence of 
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cyanide above the BV in post–Cerro Grande sediment (e.g., LANL 2009, 106939; LANL 2009, 107416; 
LANL 2009, 107497). However, the sediment data and historical information also indicate minor releases 
of cyanide from Laboratory sites. For example, cyanide was detected at 1.07 mg/kg in reach CDV-1C in 
the same pre–Cerro Grande layer with the highest silver in the watershed (location CV-613637; 
Figure B-1.0-1b), and there was reported use of cyanide at the former photoprocessing facility and 
releases from the silver outfall (LANL 1993, 020948). These relations indicate the primary source of 
cyanide in the watershed is ash from the La Mesa and Cerro Grande burn areas and small releases from 
one or more Laboratory sites.. 

Iron is an important COPC for evaluating potential human health risk in the Water Canyon and 
Cañon de Valle watershed, and has maximum detected concentrations above the BV of 13,800 mg/kg in 
17 reaches. The highest iron concentration, 18,300 mg/kg, was measured in fine-grained sediment in 
reach WA-4W. No spatial pattern of iron concentration indicates any specific Laboratory sources, and the 
highest average concentration of iron in fine facies sediment is also in WA-4W and not close to 
Laboratory sites (Figure 7.1-10 and Table D-1.2-1). In addition, iron concentrations show significant 
variation in relation to silt and clay content in both background areas and in this watershed and no 
indication of systematically elevated concentrations in any area (Figure 7.1-11). These data indicate the 
iron in this watershed is primarily naturally occurring. An evaluation of iron results in surface water and 
groundwater samples also indicates the iron in this watershed is primarily naturally occurring, as 
discussed in section 7.2.2.1.8.1. 

Lead is an important COPC for evaluating potential human health and ecological risk in the Water 
Canyon and Cañon de Valle watershed and was detected at concentrations exceeding the sediment BV 
of 19.7 mg/kg in 15 reaches. The distribution of lead indicates there were multiple sources in the 
Water Canyon and Cañon de Valle watershed. The highest lead concentration, 228 mg/kg, was 
measured in a coarse-grained active channel sample from reach CDV-1E below MDA R (location 
CV-613595; Figure B-1.0-1c) and suggests the presence of a fragment of lead in the stream bed. 
Channel scour occurred in this part of Cañon de Valle during a flood on August 23, 2011, and this 
sampling location may have been eroded. Lead is also above the BV in fine facies sediment from 
CDV-1E. The second highest lead concentration, 120 mg/kg, and the highest average concentration in 
fine facies sediment were measured in reach SS-1W (Figure 7.1-10 and Table D-1.2-1), indicating 
releases into the head of S-Site Canyon from the 300s Line Complex. Elevated lead concentrations in 
reach CDV-2W and CDVS-1 suggest additional releases from the 260 Outfall and into the south fork of 
Cañon de Valle from the 90s Line Complex. Lead shows decreasing average concentrations farther 
downcanyon in Cañon de Valle and S-Site Canyon and was measured above the BV in only a single 
sample in Water Canyon, in reach WA-5 below NM 4, at 21.2 mg/kg. Lead is a common contaminant 
below roads and other developed areas (e.g., Walker et al. 1999, 082308, p. 364; Breault and Granato 
2000, 082310, p. 48; Callender and Rice 2000, 082307, p. 232), and this result from WA-5 may be from 
runoff from NM 4. Relations between lead concentration and silt and clay content are presented in 
Figure 7-1-11 and illustrate the high lead concentrations relative to background for samples from 
Cañon de Valle below MDA R (CDV-1E, CDV-2W, and CDV-2E) and S-Site Canyon below the 300s Line 
Complex (SS-1W and SS-1E). 

Manganese is an important COPC for evaluating potential human health and ecological risk in the 
Water Canyon and Cañon de Valle watershed. Manganese has maximum detected concentrations above 
the BV of 543 mg/kg in 21 reaches, with the highest concentration, 1160 mg/kg, in a fine facies sediment 
sample from reach FL-3. Average concentrations in fine facies sediment are only slightly above the BV in 
CDV-1C, at 579 mg/kg (Figure 7.1-10 and Table D-1.2-1), indicating possible releases into 
Cañon de Valle from the vicinity of the silver outfall. However, average manganese concentrations in the 
eastern downcanyon reaches are generally similar to those in western upcanyon reaches closer to 
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potential Laboratory sources (Figure 7.1-10), indicating most of the manganese is naturally occurring and 
there are no significant Laboratory sources in this watershed. In addition, manganese concentrations 
show significant variation in relation to silt and clay content in both background areas and in this 
watershed and no indication of systematically elevated concentrations in any area (Figure 7.1-11). These 
data also indicate the manganese in this watershed is primarily naturally occurring. An evaluation of 
manganese results in surface-water and groundwater samples also indicates the manganese in this 
watershed is primarily naturally occurring, as discussed in section 7.2.2.1.8.1. 

Mercury is an important COPC for evaluating potential human health and ecological risk in the 
Water Canyon and Cañon de Valle watershed. Mercury has maximum detected concentrations above the 
BV of 0.1 mg/kg in seven reaches, with the highest concentration, 2.84 mg/kg, in fine-grained sediment in 
reach SS-1W that also has elevated concentrations of several other COPCs (location CV-613647; 
Figure B-1.0-1a). Average concentrations in fine facies sediment are above the BV in SS-1W and SS-1E 
(Figure 7.1-10 and Table D-1.2-1), indicating releases into the head of S-Site Canyon from the 300s Line 
Complex. Mercury was detected slightly above the BV in single samples from reaches CDV-3 and FL-1, 
suggesting minor releases into upper Fishladder Canyon from P-Site and lower Cañon de Valle from 
Q-Site. Mercury was also detected above the BV in samples collected from reach MS-1 in 2000 but not in 
samples collected in 2010, and the MS-1 results from 2000 may indicate analytical problems and not 
releases from Laboratory sites. Relations between mercury concentration and silt and clay content are 
presented in Figure 7-1-11 and illustrate the high mercury concentrations relative to the rest of the data 
set in upper S-Site Canyon (SS-1W and SS-1E). 

Nickel is an important COPC for evaluating potential human health and ecological risk in the Water 
Canyon and Cañon de Valle watershed. Nickel has maximum detected concentrations above the BV of 
9.38 mg/kg in nine reaches, with the highest concentration, 574 mg/kg, in fine-grained sediment in reach 
CDVS-1 that also has elevated concentrations of several other COPCs (location WA-613203; 
Figure B-1.0-3b). Average concentrations in fine facies sediment are above the BV in CDVS-1, CDV-1C, 
CDV-1E, and CDV-2W (Figure 7.1-10 and Table D-1.2-1), indicating primary releases into the south fork 
of Cañon de Valle from the chrome- and nickel-plating facility at the 90s Line Complex [building 16-93, 
Consolidated Unit 16-008(a)-99]. The downcanyon extent of nickel above the BV is between reaches 
CDV-3 and CDV-4, approximately 11.8 to 13.5 km (7.3 to 8.4 mi) above the Rio Grande. Relations 
between nickel concentration and silt and clay content are presented in Figure 7-1-11 and illustrate the 
high nickel concentrations relative to background in CDVS-1 and downstream reaches (CDV-1C, 
CDV-1E, CDV-2W, and CDV-2E). Nickel in this watershed is discussed further in section 7.2.2.1.8.2. 

Selenium is an important COPC for evaluating potential ecological risk in the Water Canyon and Cañon 
de Valle watershed. Selenium is a COPC in every reach based on either detected or nondetected results 
above the BV of 0.3 mg/kg. Average concentrations of selenium in both fine-grained and coarse-grained 
sediment are poorly constrained because of a high frequency of nondetected results (86%) and detection 
limits for nondetects that are generally higher than detected values (the average detected concentration is 
0.59 mg/kg versus an average nondetect result of 1.06 mg/kg). As shown in Figure 7.1-10 and 
Table D-1.2-1, no spatial pattern in the selenium data indicates releases from any specific Laboratory 
site, and the selenium in this watershed may be largely or entirely naturally occurring.  

Silver is an important COPC for evaluating potential human health and ecological risk in the Water 
Canyon and Cañon de Valle watershed and has maximum detected concentrations above the BV of 
1.0 mg/kg in 17 reaches. The highest silver concentration, 156 mg/kg, was measured in fine-grained 
sediment in reach CDV-1C, downcanyon from the silver outfall (SWMU 16-020) that was deposited before 
2000 (pre–Cerro Grande fire; Figure B-1.0-1b). The highest average concentrations of silver in fine facies 
sediment are also in CDV-1C and in the next downcanyon reach, CDV-1E (Figure 7.1-10 and 
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Table D-1.2-1). Additional, less significant silver sources are in the south fork of Cañon de Valle above 
reach CDVS-1, in the north fork of Water Canyon above reach WAN-1, and in the headwaters of S-Site 
Canyon above reach SS-1W. Average silver concentrations in fine facies sediment are above the BV in 
Cañon de Valle to the confluence with Water Canyon (reach CDV-4), and the downcanyon extent of silver 
above the BV is between reaches WA-4W and WA-4, approximately 5.9 to 8.4 km (3.7 to 5.2 mi) above 
the Rio Grande. 

Thallium is an important COPC for evaluating potential human health and ecological risk in the 
Water Canyon and Cañon de Valle watershed and also exceeds stormwater comparison values. Thallium 
is a COPC only because of nondetected results from samples collected in three reaches in 1999 that 
exceed the BV of 0.73 mg/kg (reaches CDV-1E, CDV-2E, and CDV-2W). Detected results from these 
reaches from 2010 are all below the BV. Therefore, there is no evidence of releases of thallium from 
Laboratory sites, and the thallium in this watershed is probably largely or entirely naturally occurring.  

Vanadium is an important COPC for evaluating potential human health and ecological risk in the 
Water Canyon and Cañon de Valle watershed and has maximum detected concentrations exceeding the 
sediment BV of 19.7 mg/kg in 16 reaches. The maximum vanadium concentration, 64.5 mg/kg, is from a 
fine-grained sediment sample from reach FL-1 that also has elevated concentrations of several other 
COPCs (location CV-613220; Figure B-1.0-2a), and FL-1 also has the highest average vanadium 
concentrations in fine facies sediment (Figure 7.1-10 and Table D-1.2-1). The spatial distribution of 
vanadium indicates releases into upper Fishladder Canyon above FL-1 from P-Site, the head of S-Site 
Canyon above SS-1W from the 300s Line Complex, the north fork of Water Canyon above WAN-1, and 
other drainages. Vanadium has not been detected above the BV in Water Canyon, and the downcanyon 
extent is within several tributary drainages. Relations between vanadium concentration and silt and clay 
content are presented in Figure 7-1-11 and illustrate the high vanadium concentrations relative to 
background in several reaches, particularly in FL-1 and SS-1W. 

Zinc exceeds stormwater comparison values in the Water Canyon and Cañon de Valle watershed and 
has maximum detected concentrations exceeding the sediment BV of 60.2 mg/kg in 10 reaches. The 
maximum zinc concentration, 259 mg/kg, is from a fine-grained sediment sample from reach CDV-2E 
downcanyon from MDA P. The highest average zinc concentrations in fine facies sediment are in reach 
SS-1W, and average concentrations are also above the BV in CDV-2E and FL-1 (Figure 7.1-10 and 
Table D-1.2-1). The spatial distribution of zinc indicates the largest releases into the head of S-Site 
Canyon from the 300s Line Complex, upper Fishladder Canyon from P-Site or the 340 Complex, and 
Cañon de Valle from MDA P. The downcanyon extent of zinc above the BV is in Water Canyon between 
reaches WA-4W and WA-4, approximately 5.9 to 8.4 km (3.7 to 5.2 mi) above the Rio Grande. Relations 
between zinc concentration and silt and clay content are presented in Figure 7-1-11 and illustrate the high 
zinc concentrations relative to background in several reaches, particularly in CDV-2E, FL-1, and SS-1W.  

7.1.2 Organic Chemicals in Sediment 

In the Water Canyon and Cañon de Valle watershed, 64 organic chemicals have been identified as 
COPCs in sediment based on detection status, including 11 explosive compounds, 4 PCB mixtures, 
14 PAHs, 11 other SVOCs, 13 VOCs, and 11 pesticides, as presented in section 6.2. Two organic 
chemicals, the PCB mixture Aroclor-1260 and the PAH benzo(a)pyrene, have maximum detected 
concentrations greater than residential SSLs and are included in the human health risk assessment in 
section 8.2. Five additional organic chemicals, the PCB mixture Aroclor-1254, the PAHs 
benzo(a)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene, and the explosive compound 
TNT, are also included in the human health risk assessment. Seven organic chemicals detected in 
sediment samples are important for assessing potential ecological risk, as discussed in section 8.1. 



Water Canyon/Cañon de Valle Investigation Report 

44 

These include the PCB mixtures Aroclor-1248 and Aroclor-1260, the SVOCs bis(2-ethylhexyl)phthalate 
and di-n-butylphthalate, and the explosive compounds HMX and RDX. The PCB mixture Aroclor-1242 
was also detected in sediment in this watershed and is of interest because of potential impacts on 
surface-water quality (e.g., LANL 2010, 111232). Two VOCs detected in sediment, PCE and 
trichloroethene (TCE), and RDX are important for evaluating groundwater contamination. This section 
focuses on spatial variations in the organic COPCs specified above. Table D-1.2-2 presents average 
concentrations for these organic chemicals in coarse and fine facies sediment samples in the 
Water Canyon and Cañon de Valle watershed, substituting one-half of the detection limit for nondetected 
sampling results. This table also presents the upper and lower bounds on these averages, using either 
the detection limit or zero for nondetects, respectively. For reaches that have organic COPCs with 
concentrations greater than residential SSLs, concentrations of all detected organic COPCs in each 
sample are shown in Figures 7.1-14 to 7.1-16. 

7.1.2.1 PCBs 

PCBs were detected in 21 reaches in the Water Canyon and Cañon de Valle watershed, and 1 PCB 
mixture, Aroclor-1260, was detected above the residential SSL (2.22 mg/kg) in three samples from one 
reach (SS-1W). PCBs have low solubilities and a strong affinity for organic material and sediment 
particles (Chou and Griffin 1986, 083419). PCBs were widely used in electric transformers and other 
industrial applications (Walker et al. 1999, 082308, pp. 364−365), and their widespread use is consistent 
with their occurrence in sediment in the Water Canyon and Cañon de Valle watershed. Average PCB 
concentrations in coarse and fine facies sediment samples in each reach are presented in Table D-1.2-2, 
and the averages for Aroclor-1254 and Aroclor-1260 in fine facies sediment are shown in Figure 7.1-17. 
The estimated average concentrations in some reaches have considerable uncertainty because of high 
frequencies of nondetects, but average concentrations are relatively well constrained in the reaches with 
the highest PCB concentrations. 

Aroclor-1242 was detected in eight samples from six reaches, and the maximum concentration, 
0.164 mg/kg, was from a fine-grained post–Cerro Grande fire layer in reach CDV-1C (location 
CV-613637; Figure B-1.0-1b). Aroclor-1248 was detected in six samples from one reach, CDV-2E, with a 
maximum concentration of 0.0818 mg/kg. Aroclor-1254 was detected in 55 samples from 14 reaches, and 
the maximum concentration, 0.145 mg/kg, was from reach CDV-1C, in the same sample with the 
maximum Aroclor-1242 concentration. Aroclor-1260 was detected in 124 samples from 20 reaches, and 
the maximum concentration, 3.48 mg/kg, was from a fine-grained sample from reach SS-1W (location 
WA-613202; Figure B-1.0-3a). The only reaches with no detected PCBs were CDVN-1, WA-0, WA-2, 
WA-2W, WAAB-1, WANE-1, and WANW-1. Because PCBs were detected in the farthest downcanyon 
reach, WA-5, approximately 3.2 km (1.6 mi) above the Rio Grande, these data indicate Laboratory-
derived PCBs have probably been transported down Water Canyon to the river. However, only one 
sample from WA-5 had detected PCBs (10% detection frequency), and the concentration in this sample, 
0.0015 mg/kg, was below the detection limits for the other samples from this reach (0.0034 to 
0.0040 mg/kg). 

7.1.2.2 Explosive Compounds 

Explosive compounds were detected in sediment samples in 21 reaches in the Water Canyon and 
Cañon de Valle watershed, including all reaches except CDV-1C, CDVN-1, WA-4W, WA-5, WAAB-1, 
WAN-2, and WANW-1. These explosive compounds include primary HE, such as HMX, RDX, TATB 
(triaminotrinitrobenzene), and TNT, and production impurities and products of environmental degradation. 
This section discusses three primary HE compounds that are important for evaluating potential human 
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health and ecological risk in this watershed: HMX, RDX, and TNT. Production impurities and products of 
environmental degradation are discussed in section 7.2.2.1.7. 

HMX was detected in sediment samples from 12 reaches in the Water Canyon and Cañon de Valle 
watershed. The maximum detected result, 290 mg/kg, is from a fine-grained, pre–Cerro Grande fire layer 
from reach CDV-2W (location CV-613609; Figure B-1.0-4f). Average HMX concentrations are also 
highest in CDV-2W, as shown in Figure 7.1-17 and Table D-1.2-2. This is consistent with known releases 
of HMX and other explosive compounds from the 260 Outfall. HMX was also detected in Cañon de Valle 
above the 260 Outfall (reach CDV-1E); Fishladder Canyon (reaches FL-1, FL-2, and FL-3); S-Site 
Canyon (reach SS-3); Water Canyon (reaches WA-3 and WA-4); and Cañon de Valle and Water Canyon 
between CDV-2W and NM 4 (reaches CDV-2E, CDV-3, CDV-4, WA-3, and WA-4). The downcanyon 
extent of detected HMX is between reaches WA-4 and WA-5, approximately 3.4 to 5.8 km (2.1 to 3.6 mi) 
above the Rio Grande. The sources, geochemistry, fate, and transport of HMX in this watershed are 
discussed further in section 7.2.2.1.6. 

RDX was detected in sediment samples from 11 reaches in the Water Canyon and Cañon de Valle 
watershed. The maximum detected result, 36.8 mg/kg, is from a fine-grained, pre–Cerro Grande fire layer 
from reach CDV-2W (location CV-613609; Figure B-1.0-4f). Average RDX concentrations are also highest 
in CDV-2W, as shown in Figure 7.1-17 and presented in Table D-1.2-2. This is consistent with known 
releases of RDX and other explosive compounds from the 260 Outfall. RDX was also detected in 
Cañon de Valle above the 260 Outfall (reaches CDV-1E and CDVS-1); Fishladder Canyon (reaches FL-1, 
FL-2, and FL-3); Martin Spring Canyon (reach MS-1); Water Canyon (reach WA-3); and Cañon de Valle 
between CDV-2W and Water Canyon (reaches CDV-2E, CDV-3, and CDV-4). The downcanyon extent of 
detected RDX is between reaches WA-3 and WA-4W, approximately 8.6 to 11.4 km (5.3 to 7.1 mi) above 
the Rio Grande. The sources, geochemistry, fate, and transport of RDX in this watershed are discussed 
further in section 7.2.2.1.2. 

The estimated total inventory of RDX in post-1942 sediment deposits in the Water Canyon and 
Cañon de Valle watershed is approximately 11 kg (23 lb), as presented in Table D-1.3-1 in Appendix D. 
Approximately 57% of this amount is associated with fine facies sediment, and the unexpectedly high 
percentage associated with coarse facies sediment is from a single relatively high result in reach CDV-3, 
9.8 mg/kg from the c3 unit. The only other detected result for RDX in coarse facies sediment in 
Cañon de Valle was 0.114 mg/kg from the active channel in reach CDV-2E. The high result in CDV-3 is 
inferred to be the result of a fragment of RDX that had been transported as bedload down the active 
channel. The actual RDX inventory in coarse facies sediment is poorly constrained because of the small 
number of samples but may be much lower than the current estimate.  

Of the total estimated RDX inventory, 66% is located in Cañon de Valle between the 260 Outfall and the 
confluence with Water Canyon, and 24% is located in Water Canyon below the confluence. The 
remaining 10% is mostly located in Fishladder Canyon (8%) and Cañon de Valle above the 260 Outfall 
(2%), with less than 0.5% occurring in Martin Spring Canyon. The total RDX inventory between the west 
end of reach CDVS-1 and the Rio Grande is shown in Figure 7.1-18, indicating an irregular downstream 
variation in inventory that differs from that for barium (section. 7.1-1), with relatively high inventories in 
reaches CDV-3 and WA-3, in addition to CDV-2W. The high estimated inventory in CDV-3 is associated 
with the single high value from coarse facies sediment discussed previously, and the high estimated 
inventory in WA-3 is associated with larger sediment deposits and relatively high detection limits 
(1 mg/kg) for some samples with no detected RDX. Because of these factors, the RDX inventory in 
sediment deposits in this watershed is relatively poorly constrained. Floods that occurred after the 
June 2011 Las Conchas fire have partially redistributed this inventory, although the percentage that has 
been eroded and the primary deposition areas for this eroded sediment have not been determined. In 
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CDV-2W, significant erosion of post-1942 sediment deposits locally occurred during floods in 
August 2011, but many of these sediment deposits were not eroded, including the sampling location with 
the highest measured RDX concentration in the watershed (CV-613609; Figure B-1.0-4f). 

TNT was detected in sediment samples from nine reaches in the Water Canyon and Cañon de Valle 
watershed. The maximum detected result, 5.88 mg/kg, is from a fine-grained sample from reach SS-1W 
(location WA-613205; Figure B-1.0-3d), indicating releases from the 300s Line Complex. Average TNT 
concentrations are also highest in SS-1W and decrease downcanyon in S-Site Canyon, as shown in 
Figure 7.1-17 and presented in Table D-1.2-2. TNT was also detected in reaches CDV-1E, CDV-2W, and 
CDV-2E in Cañon de Valle, indicating releases from MDA R and the 260 Outfall. TNT was also detected 
in single samples in reaches WA-2 and WA-4 in Water Canyon. The source of the WA-2 TNT is not 
known because TNT was not detected in any upstream reach. The single WA-4 detect was from a sample 
collected in 2000, and the presence of TNT in WA-4 was not confirmed by later samples collected in 2008 
and 2010. The sources, geochemistry, fate, and transport of TNT in this watershed are discussed further 
in section 7.2.2.1.6. 

7.1.2.3 PAHs 

PAHs were detected in sediment samples in 26 reaches within the Water Canyon and Cañon de Valle 
watershed, including every reach except WA-0 (where only one sample was collected) and WAAB-1. Four 
PAHs are important for evaluating potential human health risk in this watershed: benzo(a)pyrene, 
benzo(a)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene. Samples were analyzed using 
either the SVOC method (SW-846:8270) for samples collected in 1999 and 2000 or the PAH method 
(SW-846:8310) for samples collected in 2010 and 2011. The highest detected concentrations of these 
PAHs were in a sample from reach WA-2W collected in 2000 and analyzed with the SVOC method 
(CAWA-00-0007). These PAHs were not detected in the other samples from WA-2W and were detected 
at much lower concentrations in the next downstream reach, WA-2, in samples analyzed with the PAH 
method. Because of this, the PAH concentrations in CAWA-00-0007 are not considered to be 
representative of this part of Water Canyon. Detection limits are also relatively high for samples analyzed 
with the SVOC method in 2000 in three reaches (WA-2W, WA-3, and WA-4), resulting in significant 
uncertainty in estimated average concentrations in these reaches (Figure 7.1-17 and Table D-1.2-2). 
Excluding the results for the Water Canyon reaches sampled in 2000, maximum and average 
concentrations of each PAH are highest in upper S-Site Canyon (reaches SS-1E or SS-1W). Except for 
indeno(1,2,3-cd)pyrene, which was not detected in SS-1W, average concentrations are highest in SS-1W 
and decrease downcanyon, indicating releases into the head of S-Site Canyon from the 300s Line 
Complex. One or more of these PAHs were detected in all reaches in the Water Canyon and Cañon de 
Valle watershed, except for WA-0, WAAB-1, and WANW-1, indicating multiple other release sites. Similar 
elevated concentrations of PAHs have been found in sediment downcanyon from urbanized areas in the 
Los Alamos townsite (LANL 2004, 087390) and in other regions (Edwards 1983, 082302; Lopes and 
Dionne 1998, 082309; Walker et al. 1999, 082308; van Metre 2000, 082262), indicating dispersed runoff 
from developed areas at the Laboratory may be a primary source for PAHs in many reaches. 

7.1.2.4 Other SVOCs 

Other SVOCs (excluding the PAHs) were detected in sediment samples in 23 reaches in the Water 
Canyon and Cañon de Valle watershed, including all reaches except SS-2, WA-2, WA-5, WAAB-1, and 
WANE-1. This section discusses two SVOCs that are important for evaluating potential ecological risk in 
this watershed: bis(2-ethylhexyl)phthalate and di-n-butylphthalate. 
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Bis(2-ethylhexyl)phthalate was detected in sediment samples from 10 reaches, and the maximum 
detected concentration, 6.39 mg/kg, was from reach FL-1. FL-1 also had the highest frequency of detects 
(90%) and the highest average concentration in fine facies sediment (Figure 7.1-17 and Table D-1.2-2). 
As shown in Figure 7.1-17 and presented in Table D-1.2-2, the estimated average concentration has 
uncertainty in many reaches because of relatively low detection frequencies and detected results that are 
often lower than detection limits for other samples. However, the bis(2-ethylhexyl)phthalate results 
indicate releases into upper Fishladder Canyon from P-Site or the 340 Complex and into Cañon de Valle 
from the 260 Outfall and decreasing concentrations downcanyon. These results also indicate releases 
into S-Site Canyon from TA-11 (K-Site). Only a single sample collected in WA-4 in 2000 in Water Canyon 
had detected bis(2-ethylhexyl)phthalate, and the presence of bis(2-ethylhexyl)phthalate in Water Canyon 
was not confirmed by additional sampling in WA-4 in 2010 or other upcanyon and downcanyon sampling. 

Di-n-butylphthalate was detected in a single sediment sample from FL-2, at 0.235 mg/kg. This result is 
less than the detection limit for other samples from this reach (average of 0.390 mg/kg) and for the entire 
data set (average of 0.599 mg/kg). Because of the low detection frequency (0.4%) and detection limits 
that are generally higher than the single detected result, no conclusions can be made about the sources 
or distribution of di-n-butylphthalate in this watershed. 

7.1.2.5 VOCs 

VOCs were detected in sediment samples in 13 reaches in the Water Canyon and Cañon de Valle 
watershed. No VOCs are important for evaluating potential human health or ecological risk in this 
watershed. This section discusses two VOCs that are important for evaluating the groundwater system: 
PCE and TCE. 

PCE was detected in eight sediment samples from three reaches (CDV-1C, FL-1, and FL-2), and the 
maximum detected concentration, 0.0433 mg/kg, was from reach FL-2. FL-2 also had the highest 
frequency of detects (40%) and the highest average concentration in fine facies sediment (Figure 7.1-17 
and Table D-1.2-2). These data are consistent with detects of PCE in alluvial groundwater in well 
FLC-16-25280 in FL-2 and indicate a primary source at the TA-16 Burning Ground. These data also 
indicate secondary sources in Cañon de Valle and in upper Fishladder Canyon in former TA-13 (P-site). 
Historical information indicates that the Zia shops area in the south fork of Cañon de Valle drainage basin 
is a possible source of the PCE detected in CDV-1C (section 7.2.2.1.5), although the absence of detected 
PCE in reach CDVS-1 suggests that releases might also have occurred from at or near the silver outfall 
(SWMU 16-020). 

TCE was detected in two sediment samples from one reach, FL-2. These samples also had the highest 
concentrations of PCE in the Water Canyon and Cañon de Valle watershed, indicating the same source 
at the TA-16 Burning Ground.  

7.1.3 Radionuclides in Sediment 

Seven radionuclides are identified as COPCs in sediment in the Water Canyon and Cañon de Valle 
watershed in section 6: americium-241, cesium-137, plutonium-238, plutonium-239/240, uranium-234, 
uranium-235/236, and uranium-238. None of these radionuclides are identified as important for evaluating 
potential ecological risk in section 8.1 or potential human health risk in section 8.2. These COPCs are 
discussed below to evaluate sources, distribution, and potential off-site transport. Average concentrations 
of each radionuclide COPC in coarse and fine facies sediment in each reach are presented in 
Table D-1.2-3 in Appendix D. 
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Americium-241 was detected above the BV of 0.04 pCi/g in four samples from reach WAAB-1, with a 
maximum of 0.0822 pCi/g, and in one sample from reach SS-3, at 0.0442 pCi/g. Plutonium-239/240 is 
also elevated in each of these WAAB-1 samples, and the collocation of americium-241 and 
plutonium-239/240 indicates releases from MDA AB at TA-49, as discussed below. Because 
americium-241 was not detected above the BV downcanyon in Water Canyon, the elevated 
americium-241 is restricted to this short tributary drainage. 

Cesium-137 is a fallout radionuclide that has detected results above the BV of 0.9 pCi/g in 18 reaches. All 
samples are from areas affected by the La Mesa fire and/or the Cerro Grande fire, either by direct burning 
or by the transport of post-fire sediment containing ash from the burn areas. The highest concentration, 
3.97 pCi/g, was from a sample of reworked ash (“muck”) in reach WA-4 that was deposited on 
June 28, 2000, in the first large flood after the Cerro Grande fire. Cesium-137 was detected at a 
concentration of 2.0 pCi/g in another ash-rich sample of sediment deposited by the same flood in 
reach WA-0, above NM 501. For comparison, the maximum concentration of cesium-137 measured in 
post−Cerro Grande sediment samples collected from background areas was 8.26 pCi/g in a muck sample 
from Pueblo Canyon above Diamond Drive (sample CABG-00-0081, LANL 2004, 087390). The spatial 
variations in average cesium-137 concentration in fine facies sediment is shown in Figure 7.1-19 and 
indicate averages near the BV in reaches CDV-1C, SS-3, and WA-4, a higher value in WA-0 (from a 
single muck sample), and lower results in the remaining reaches. These data indicate the source for 
elevated cesium-137 in this watershed is ash from the La Mesa and Cerro Grande fires. 

Plutonium-238 was detected in a single sample, in reach CDV-1C, above the BV of 0.006 pCi/g at 
0.0161 pCi/g. Because of the low detection frequency in the watershed (0.4%) and the absence of known 
radionuclide use in this part of the watershed, this result probably represents a background 
(i.e., atmospheric fallout) outlier. 

Plutonium-239/240 was detected above the BV of 0.068 pCi/g in seven reaches. The maximum 
concentration, 0.873 pCi/g, and the highest frequency of detects above the BV, 60%, was from reach 
WAAB-1 below MDA AB in TA-49. These results are consistent with known releases of 
plutonium-239/240 from MDA AB. Because plutonium-239/240 was not detected above the BV in the next 
downcanyon reach, WA-4W, the elevated plutonium-239/240 is restricted to this short tributary drainage. 
The remaining six reaches had only single detects of plutonium-239/240 above the BV. These six 
reaches were affected by the La Mesa fire and/or the Cerro Grande fire and the plutonium-239/240 
results are within the range found in post−Cerro Grande sediment samples that contain reworked ash 
from the Cerro Grande burn area (e.g., LANL 2004, 087630). Excluding WAAB-1, the maximum 
concentration of plutonium-239/240, 0.15 pCi/g, was measured in a darkened post–Cerro Grande fire 
layer in reach CDV-4. For comparison, the maximum concentration of plutonium-239/240 measured in 
post−Cerro Grande sediment samples collected from background areas was 0.343 pCi/g, in a muck 
sample from Pueblo Canyon above Diamond Drive (sample CABG-00-0081, LANL 2004, 087390). The 
spatial variations in average plutonium-239/240 concentration in fine facies sediment is shown in 
Figure 7.1-19 and indicates the relatively high results in WAAB-1 and the much lower results in the 
remaining reaches. These data indicate the elevated plutonium-239/240 measured in sediment in this 
watershed is partly derived from MDA AB and partly from atmospheric fallout that was concentrated in 
ash during wildfires. The WAAB-1 sample with the highest plutonium-239/240 concentration (location 
WA-614121; Figure B-1.0-5) was of fine-grained sediment deposited after the 1977 La Mesa fire, 
suggesting the plutonium-239/240 was remobilized by runoff after this fire. 

One or more uranium isotopes were detected above the sediment BVs in seven reaches. Uranium-234 
was detected above the BV of 2.59 pCi/g in 5 samples from 4 reaches, uranium-235/236 was detected 
above the BV of 0.2 pCi/g in 2 samples from 2 reaches, and uranium-238 was detected above the BV of 
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2.29 pCi/g in 18 samples from 7 reaches. The highest concentration of uranium-234, 3.54 pCi/g, was 
measured in fine-grained sediment from reach SS-1W (location WA-613203; Figure B-1.0-3b). The 
highest concentrations of uranium-235/236 and uranium-238, 0.225 and 4.09 pCi/g, respectively, were 
measured in a fine-grained sample from reach CDV-3 that was deposited before the May 2000 
Cerro Grande fire (location CV-613581; Figure B-1.0-1j). Average concentrations of uranium-238 in fine 
facies samples in both CDV-3 and SS-3 are above the BV (Figure 7.1-19 and Table D-1.2-3), and these 
reaches also have the highest frequency of detects above BVs (40% and 60%, respectively). These data 
indicate that Q-Site (TA-14) and K-Site (TA-11) are the most important sources for uranium in this 
watershed. Additional smaller sources are indicated in the upper Fishladder and S-Site Canyon basins 
(above reaches FL-1 and SS-1W) and in TA-49 (above reach WAAB-1). The downcanyon extent of 
uranium isotopes above BVs is between reaches WA-3 and WA-4W, approximately 8.6 to 11.4 km (5.3 to 
7.1 mi) above the Rio Grande.  

7.1.4 Summary of Sources and Distribution of Key Sediment COPCs 

The data discussed in the previous sections indicate sediment COPCs in the Water Canyon and 
Cañon de Valle watershed have a variety of sources, including Laboratory TAs and associated SWMUs 
or AOCs, ash from the La Mesa and Cerro Grande fires, and natural background. Table 7.1-1 
summarizes the inferred primary sources of the sediment COPCs discussed above and also the inferred 
downcanyon extent of COPCs that are or that may be derived from Laboratory sources. These inferences 
are made based on their concentrations, spatial distribution, relation to other COPCs, and other 
information, as discussed in the previous sections. Sources and downcanyon extent for these COPCs are 
discussed further below. 

7.1.4.1 TA-16 

The spatial distribution of COPCs indicates that several sites within TA-16 have been sources for 
contaminants present in canyon-bottom sediment within the Water Canyon and Cañon de Valle 
watershed. The most important contaminant source was the 260 Outfall [SWMU 16-021(c)], where most 
of the barium, cobalt, and explosive compounds were released from the HE-machining facility (building 
16-260). Previous investigations at the 260 Outfall identified other chemicals, including cadmium, 
chromium, copper, lead, nickel, vanadium, and zinc, as elevated above background levels near the 
source (e.g., LANL 1998, 059891). Concentrations and inventories of barium, cobalt, HMX, and RDX are 
highest in the closest downcanyon reach, CDV-2W. Barium from this source is present in all downcanyon 
investigation reaches within Cañon de Valle and Water Canyon and is inferred to have been transported 
to the Rio Grande. The other contaminants released from the 260 Outfall are not present in the farthest 
downcanyon reach, WA-5, and have not had recognizable transport to the Rio Grande, although trace 
amounts have likely reached the river. HMX has a downcanyon extent between reaches WA-4 and WA-5, 
RDX has a downcanyon extent between reaches WA-3 and WA-4W, and cobalt has a downcanyon 
extent between reaches CDV-2E and CDV-3. Contaminated soil in the 260 Outfall was excavated from 
2000 to 2001 and in 2009 (see section 2.3.1.1). 

Several other sites in the Cañon de Valle watershed above the 260 Outfall have also been significant 
sources for contaminants present in sediment. Chromium and nickel have their highest concentrations in 
reach CDVS-1, downgradient from a nickel- and chrome-plating facility at the 90s Line Complex. Copper, 
lead, silver, Aroclor-1242, Aroclor-1254, RDX, and other COPCs are also elevated in CDVS-1. Nickel 
from the 90s Line Complex has a downcanyon extent in Cañon de Valle between reaches CDV-3 and 
CDV-4, and nickel is below the BV downcanyon in Water Canyon. Silver and Aroclor-1242 have their 
highest concentration in reach CDV-1C downcanyon from a former photoprocessing laboratory in 
building 16-222 (SWMU 16-020; the silver outfall), and silver has a downcanyon extent above the BV in 
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Water Canyon between reaches WA-4W and WA-4. Excavation of silver-contaminated soil and sediment 
below SWMU 16-020 occurred in 2000 after the Cerro Grande fire (IT Corporation 2001, 085511). PCE 
also has a possible source at the silver outfall, with detects limited to reach CDV-1C in Cañon de Valle, 
although historical information indicate that the Zia shops area is a more likely source for PCE in this part 
of Cañon de Valle. Lead and Aroclor-1254 have their highest concentrations in reach CDV-1E 
downcanyon from MDA R (SWMU 16-019), and the sediment data indicate MDA R was also a source for 
barium, cobalt, HMX, RDX, and TNT. MDA R was also excavated in 2000 after the Cerro Grande fire 
(LANL 2001, 069971). 

An additional source for contaminants in Cañon de Valle at TA-16 is MDA P (SWMU 16-018), east of the 
260 Outfall. The highest zinc concentration in the Water Canyon and Cañon de Valle watershed is in 
reach CDV-2E downcanyon from MDA P, and average zinc concentrations are also higher in CDV-2E 
than in the next upcanyon reach, CDV-2W. The sediment data indicate MDA P was probably a source for 
additional contaminants in sediment, including chromium and copper, although concentrations of most 
other COPCs are higher in upcanyon reaches. The downcanyon extent of zinc above the BV is in 
Water Canyon between reaches WA-4W and WA-4. MDA P was excavated from 1999 to 2001 
(LANL 2005, 092551). 

The sediment data indicate releases from the 300s Line Complex above the head of S-Site Canyon have 
been another important source for contaminants in this watershed. Cadmium, copper, mercury, 
Aroclor-1260, TNT, and uranium-234 have maximum concentrations in the closest downcanyon reach, 
SS-1W, and arsenic, barium, chromium, lead, silver, vanadium, several PAHs, and other COPCs are also 
elevated in SS-1W. These COPCs can be traced varying distances downcanyon, with Aroclor-1260 and 
benzo(a)anthracene detected in the farthest downcanyon reach, WA-5, and probably reaching the 
Rio Grande. COPC concentrations are generally lower in reach SS-2, downcanyon from the former P-Site 
wastewater treatment plant (WWTP), than in SS-1W, indicating P-Site and the WWTP are not a major 
source of contaminants for S-Site Canyon. 

At least two sites in the upper part of Fishladder Canyon have been sources for contaminants in the 
Water Canyon and Cañon de Valle watershed. Arsenic, vanadium, bis(2-ethylhexyl)phthalate, and the 
explosive compound TATB have their highest concentrations in the watershed in reach FL-1 below former 
TA-13 (P-Site) and the TA-16-340 Complex, indicating releases from one or both sites. Barium, 
chromium, cobalt, copper, HMX, RDX, uranium-238, and other COPCs are also elevated in FL-1. 
Previous sediment investigations in Fishladder Canyon have also indicated releases of arsenic, barium, 
chromium, cobalt, HMX, RDX, TATB, and other COPCs from P-Site and/or the 340 Complex (LANL 2006, 
091450; LANL 2009, 105061; LANL 2011, 111810.32, p. 255). Barium, cobalt, bis(2-ethylhexyl)phthalate, 
and HMX remain COPCs in the downcanyon reaches in Fishladder Canyon, FL-2 and FL-3, indicating 
transport into Cañon de Valle. The VOCs PCE and TCE have their highest concentrations in the 
watershed in reach FL-2, indicating releases from the Burning Ground. These VOCs have limited extent 
and were not detected in FL-3. The sediment data indicate that barium and perhaps other COPCs were 
also released from the Burning Ground. 

Several COPCs present in reach WAN-1 in the north fork of Water Canyon indicate relatively small 
releases from one or more sites in this part of TA-16, such as the 20s Line Complex or building 16-460. 
Barium, cobalt, lead, silver, and vanadium are all elevated in WAN-1, and low levels of PAHS and PCBs 
have also been detected here. Barium and silver remain elevated downcanyon in reaches WAN-2, 
WA-2W, and WA-2, indicating transport into Water Canyon. The PCB mixtures Aroclor-1242 and 
Aroclor-1254 have been detected in WAN-2 but not in WAN-1, and Aroclor-1260 has been detected at 
higher concentrations in WAN-2 than in WAN-1, indicating releases from building 16-410 or 
building 16-430 into the north fork of Water Canyon. Aroclor-1254 was also detected downcanyon in 
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WA-2, indicating transport into Water Canyon. However, for all of these COPCs, Cañon de Valle and its 
tributaries are more important sources for Water Canyon. 

Several COPCs present in reach WANE-1 in the northeast fork of Water Canyon indicate relatively small 
releases from one or more sites in this part of TA-16, such as Building 16-360. Barium, copper, lead, 
vanadium, and several other inorganic chemicals have been detected above BVs in WANE-1, and 
several PAHs, the explosive compound TATB, and other organic chemicals have also been detected here 
at low concentrations. PAHs that were detected downcanyon in WA-2, as well as barium, may have a 
partial source in this drainage basin. 

Several inorganic COPCs present in reach WANW-1 in the northwest fork of Water Canyon indicate 
relatively small releases from one or more sites in this part of TA-16, which includes the main 
administrative area. Barium, cobalt, lead, and vanadium have all been detected at relatively low 
concentrations above BVs. These COPCs were either not detected downcanyon in WA-2W or were 
detected at higher concentrations in WA-2W, indicating that this part of TA-16 is not a significant source 
of contaminants for Water Canyon. 

7.1.4.2 TA-11 

The spatial distribution of COPCs indicates that TA-11, K-Site, is a source of contaminants in S-Site 
Canyon sediment. Uranium-234 and uranium-238 have both been detected above BVs in reach SS-3, 
immediately downcanyon from K-Site, but not in the next upcanyon reach. This is consistent with known 
use of uranium at K-Site. Bis(2-ethylhexyl)phthalate was also detected in SS-3 but not upcanyon in SS-2, 
suggesting releases from this site. Uranium, bis(2-ethylhexyl)phthalate, and other contaminants from 
K-Site may have been transported downcanyon into Water Canyon, although they are either not present 
as COPCs downcanyon in WA-3 or have higher concentrations in lower Cañon de Valle, indicating that 
TA-11 was not a major source for contaminants in Water Canyon. 

7.1.4.3 TA-14 

The spatial distribution of COPCs indicates that TA-14, Q-Site, is one source of contaminants in Cañon 
de Valle sediment. The radionuclides uranium-235/236 and uranium-238 have their highest 
concentrations in the Water Canyon and Cañon de Valle watershed in reach CDV-3, downcanyon from 
TA-14, which is consistent with known releases from Q-Site. The maximum concentration of RDX in 
CDV-3 is also higher than in the next upcanyon reach, CDV-2E, suggesting releases from Q-Site. 
Uranium-238 remains elevated above the BV in reach WA-3 but not downcanyon in reach WA-4W, 
indicating limited transport into Water Canyon.  

7.1.4.4 TA-49 

The spatial distribution of COPCs indicates that TA-49 is a minor source of contaminants in the Water 
Canyon watershed. The radionuclides americium-241 and plutonium-239/240 have their highest 
concentrations in the Water Canyon and Cañon de Valle watershed in reach WAAB-1, downcanyon from 
MDA AB at TA-49, which is consistent with known releases from MDA AB. Uranium-238 was also 
detected above the BV in WAAB-1. The specific source or sources of this uranium has not been 
identified, although uranium was known to be used at TA-49 (LANL 2006, 093714, p. 21), and 
uranium-238 was also detected above the BV in upper Ancho Canyon in TA-49 (LANL 2011, 204397). 
The sediment data also indicate possible releases of vanadium from TA-49. None of these analytes are 
present as COPCs in the next downcanyon reach, WA-4W, indicating minimal transport into Water 
Canyon.  
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7.1.4.5 La Mesa and Cerro Grande Fires 

Parts of the Water Canyon and Cañon de Valle watershed were burned in both the 1977 La Mesa fire and 
the 2000 Cerro Grande fire. Fallout radionuclides are elevated in post−Cerro Grande sediment deposits 
(Katzman et al. 2001, 072660; Kraig et al. 2002, 085536; LANL 2004, 087390), and have also been 
measured above BVs in post–La Mesa fire sediment (LANL 2011, 204397). The fallout radionuclides 
cesium-137 and plutonium-239/240 have concentrations in post−fire sediment in several reaches within the 
range previously measured in post−Cerro Grande sediment. Cyanide is also elevated in post-fire sediment 
in this watershed, consistent with results from other investigations (e.g., LANL 2009, 106771; LANL 2009, 
107416; LANL 2009, 107497). These relations indicate that ash from the La Mesa and Cerro Grande fires 
is a primary source of cesium-137, plutonium-239/240, and cyanide in sediment in this watershed. 

7.1.4.6 Natural Background Variability 

Sediment data from different canyons indicate natural background concentrations for many inorganic 
chemicals and radionuclides are more variable than those found in the original sediment background data 
set used to develop BVs for the Laboratory (LANL 1998, 059730; McDonald et al. 2003, 076084). As a 
result, sediment concentrations can be elevated above BVs even where no Laboratory releases have 
occurred (e.g., LANL 2006, 094161; LANL 2009, 106939; LANL 2009, 107416; LANL 2009, 107453; 
LANL 2009, 107497; LANL 2011, 201580.14; LANL 2011, 204397). In the Water Canyon and 
Cañon de Valle sediment data set, the spatial distribution of some inorganic COPCs, including aluminum, 
iron, manganese, selenium, and thallium, indicates they are dominantly or entirely derived from naturally 
occurring materials, representing locally elevated background concentrations (Table 7.1-1). For some 
inorganic COPCs, including antimony and arsenic, these data indicate the concentrations are 
predominantly naturally derived, with inferred minor releases from Laboratory TAs.  

7.1.5 Temporal Trends in Contaminant Concentration  

The presence of ash-rich sediment layers post-dating the 1977 La Mesa fire and the 2000 Cerro Grande 
fire in some reaches provide useful stratigraphic markers for evaluating changes in contaminant 
concentrations over time. In WA-3, sediments deposited before 1977, from 1977 to 1999, and from 2000 
to present were sampled, and the highest concentrations of barium and silver were measured in the pre-
1977 sediment (location WA-613538; Figure B-1.0-4c). In comparison, concentrations in post–La Mesa 
fire sediment and post–Cerro Grande fire sediment are similar. Figure 7.1-20 shows variations in barium 
concentration versus silt and clay content for the WA-3 samples, illustrating the elevated barium in  
pre–La Mesa fire sediment. In all Cañon de Valle reaches and in WA-4 and WA-4W, the highest barium 
concentrations also occur in pre-Cerro Grande fire sediment (Figures B-1.0-1 and B-1.0-4). These data 
indicate contaminant concentrations in Cañon de Valle and Water Canyon sediment have decreased over 
time, probably associated with decreases in releases from the source outfalls. This trend is consistent 
with data on sediment contamination in other canyons at the Laboratory, which also indicate 
concentrations were highest at the time of peak releases and subsequently decreased over time as 
contaminated and noncontaminated sediment mixed (e.g., Malmon 2002, 076038; LANL 2004, 087390; 
Reneau et al. 2004, 093174; LANL 2006, 094161). These same temporal trends have also been 
documented in other regions (e.g., Lewin et al. 1977, 082306; Rowan et al. 1995, 082303). 

7.2 Conceptual Models for Flow and Contaminant Transport in Surface Water and Groundwater 

The following sections discuss conceptual site models for flow and contaminant transport by surface 
water and groundwater in the Water Canyon and Cañon de Valle watershed. Section 7.2.1 summarizes 
key aspects of the hydrologic conceptual site model for surface water and groundwater. Section 7.2.2 
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summarizes the inferred primary sources of the water COPCs discussed in section 6 and also the inferred 
extent of COPCs that are, or that may be derived, from Laboratory sources. These inferences are made 
based on their concentrations, spatial distribution, relation to other COPCs, and other information, as 
discussed in the previous sections.  

7.2.1 Hydrologic Conceptual Model 

The hydrologic system in the watershed includes surface water, alluvial groundwater, shallow and deep 
perched groundwater, springs, and regional groundwater. These components of the hydrologic system 
are described in sections 7.2.1.1 through 7.2.1.4. Hydrologic evidence for connections between water-
bearing zones, summarized in section 7.2.1.5, includes: groundwater responses to seasonal runoff, 
water-level responses in monitoring wells from drilling activities in new boreholes, and water level 
responses in monitoring wells during pumping tests. Figures 7.2-1 through 7.2-3 illustrate various 
components of the hydrologic conceptual model for the watershed. Appendix F presents a surface-water 
balance for the watershed, additional information about alluvial and perched-groundwater water-level 
responses to runoff and drilling, and information about moisture distribution in the upper vadose zone 
from drill core. Appendix G describes the hydrogeologic setting of springs in the western part of the 
watershed and their hydraulic connections to surface water. Appendix H presents a regional water table 
map and an analysis of water-level reponses in regional aquifer monitoring wells to municipal water-
supply well pumping. Appendix I summarizes vadose zone and regional aquifer hydrogeologic 
interpretations from surface-based and airborne geophysical surveys. Appendix J presents three north-
south hydrogeologic cross-sections that illustrate west-to-east changes in regional aquifer characteristics 
across the watershed. 

7.2.1.1 Surface Water 

Water Canyon and its main tributary Cañon de Valle have their headwaters west of the Laboratory in the 
Sierra de los Valles within the Santa Fe National Forest. Multiple small springs in the headwaters area 
west of the Laboratory in upper Cañon de Valle and Water Canyon create short reaches of surface water 
that extend for a few meters, depending on seasonal moisture conditions. One large spring, Water 
Canyon Gallery, in a tributary of the headwaters of Water Canyon, provides a perennial reach that 
extends downstream for about 3 km (1.9 mi), extending into TA-16 and TA-28, but most of the perennial 
stream infiltrates the subsurface in the vicinity of the Pajarito fault zone.  

In addition to spring flow, snowmelt runoff in the spring and storm runoff in summer and fall provide 
ephemeral flow in Cañon de Valle and Water Canyon, but a significant volume of the runoff from the 
headwaters area infiltrates at the Pajarito fault zone, and only higher volume runoff events extend onto 
Laboratory land in Cañon de Valle and beyond the confluence with Cañon de Valle in Water Canyon. In 
some years, snowmelt runoff extends across the Laboratory to gage E265 in lower Water Canyon and to 
the Rio Grande. Storm runoff from the headwaters seldom extends across the Laboratory and usually 
infiltrates the Pajarito fault zone and/or the alluvium in the middle portions of Water Canyon before it 
reaches the lower portions of the canyon. However, storm runoff from local precipitation events on 
Laboratory property creates ephemeral flow in the middle and lower sections of the canyon where 
infiltration to the alluvium recharges the alluvial groundwater.  

Spring discharges from SWSC Spring and especially Burning Ground Spring in Cañon de Valle at TA-16 
create a perennial reach that extends for about 0.5 km (0.3 mi) downstream to near stream gage E256 
(Plate 1). Similarly, spring discharge in Water Canyon below NM 501 helps maintain a perennial reach 
that extends downstream for about 2 km. Seasonally, spring flow to these perennial reaches is 
augmented by discharge of alluvial groundwater to the stream bed and by snowmelt and/or storm runoff; 
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this produces intermittent flow below the perennial reaches for several weeks to a year or longer, 
depending on the season and the amount of precipitation and runoff. 

Surface water in the drainages in the TA-16 area is typically ephemeral and consists of storm and 
snowmelt runoff that flows by small drainages or sheet flow into Cañon de Valle, Fishladder Canyon, 
S-Site Canyon, and Water Canyon. Fishladder Canyon and S-Site Canyon contain ephemeral surface 
water during snowmelt and storm runoff events. Alluvial groundwater occasionally discharges at 
Fishladder Seep, which is approximately 0.6 km east of the former outfall discharge area from 
building 16-340. Discharge from Martin Spring typically infiltrates within a few feet of the spring. 

In summary, surface water in both Water Canyon and Cañon de Valle is predominantly ephemeral 
(Figure 7.2-1) and seasonally dependent on snowmelt and storm runoff. Only two short reaches with 
perennial flow occur in Water Canyon and Cañon de Valle, and both are dependent on springs. A 
surface-water balance for Water Canyon and the alluvial and perched-intermediate groundwater 
responses to runoff are presented in Appendix F. 

7.2.1.2 Alluvial Groundwater 

Alluvial groundwater in Water Canyon and Cañon de Valle is recharged by infiltration of surface water into 
canyon-floor alluvium (Figure 7.2-1). Alluvial groundwater flows downcanyon and is a lateral pathway for 
the transport of dissolved contaminants near some release sites. Infiltration of alluvial groundwater into 
underlying bedrock is a local source of recharge for shallow and deep perched groundwater zones. 

Alluvium in Water Canyon and Cañon de Valle consists of detritus of Tschicoma dacites transported from 
the Sierra de los Valles and rhyolitic Bandelier Tuff derived locally. Tributary drainages, such as 
Fishladder Canyon and S-Site Canyon, dominantly contain alluvium derived from Bandelier Tuff. At NM 4, 
lower Water Canyon crosses outcrops of Cerros del Rio basalt and contains some basaltic alluvium from 
there to the confluence with the Rio Grande. 

Available well data from Water Canyon indicate that alluvium thickness tends to diminish downcanyon as 
the canyon floor widens. Alluvial thickness ranges from 12 m (40 ft) at the confluence of Water and 
Cañon de Valle drainages (well CdV-37-1(i)) to 6 to 8 m (21 to 25 ft) in the vicinity of wells R-27 and 
R-27i, 5 m (17 ft) at WCO-1r, and 3 m (11 ft) at WCO-3r near NM 4. The alluvium in Water Canyon 
includes crystal-rich medium- to fine-grained sands derived from devitrified and glassy portions of the 
Tshirege Member and dacitic cobbles, gravels and sands derived from the Tschicoma Formation. 
Alluvium is dominantly tuffaceous at well CdV-37-1(i) but dominantly dacitic at wells R-27 and R-27i. 
Lithologic logs from replacement alluvial wells WCO-1r and WCO-3r indicate coarse clasts of resistant 
dacite tend to survive transport downcanyon, whereas detritus from the Tshirege Member tends to 
disaggregate into finer gravels and sands. The proportions of dacitic and rhyolitic materials vary vertically 
and laterally within the alluvium. Subrounded to angular blocks and boulders of the Tshirege Member can 
occur at all points within Water Canyon alluvium and likely represent reworked colluvium from local cliffs. 

In Cañon de Valle, near 260 Outfall and MDA P, alluvium is generally thinner than in Water Canyon. 
Typical alluvium thickness is 1.5 m (5.0 ft) in well CdV-16-02657, 1.6 m (5.4 ft) in well CdV-16-02658, and 
2.7 m (9 ft) in well CdV-16-1(i) (LANL 1998, 059891; Kleinfelder 2004, 087844). Alluvium in 
Cañon de Valle includes gravels, sands, and silts along with loamy matter and soil material. Logs for 
alluvium in all holes include notation of significant amounts of organic matter, including roots and pine 
needles. At well CdV-16-1(i), drill core intersected a 3-cm- (1.2-in-) wide high-angle clay-filled fracture in 
the suballuvium bedrock that extended to a depth of at least 32 m (105 ft). The clay filling is a dark 
smectite of poor crystallinity, typical of soil clay, indicating migration of fine clay particulates from 
Cañon de Valle alluvium/soil deposits into the subsurface for several tens of meters.  
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Alluvium in tributary drainages, such as Fishladder Canyon and S-Site Canyon, is generally <2 m (<6 ft) 
thick. Alluvium in these canyons is almost entirely derived from welded devitrified units of the Tshirege 
Member, although older dacite-bearing alluvial deposits overlying the Bandelier Tuff on the mesa may be 
remobilized and incorporated.  

Alluvial groundwater along Water Canyon and Cañon de Valle is recharged by stream flow and runoff 
from local precipitation and snowmelt runoff; additionally, alluvial groundwater in Cañon de Valle is 
supplemented by discharge from Peter, SWSC, and Burning Ground Springs. Alluvial groundwater in 
Fishladder and S-Site Canyons is recharged by runoff from local precipitation and by discharge from 
Fishladder Spring and Martin Spring, respectively. Alluvial groundwater generally accumulates near the 
base of the alluvial deposits, perched on shallow bedrock units that are variably weathered. Alluvial 
groundwater is generally present in relatively narrow heterogeneous ribbons of saturation that conform 
with the axis of the stream channels. The width of alluvial saturation is highly variable but is generally less 
than about 20 m (66 ft) in Cañon de Valle and less than 15 m (50 ft) in Fishladder and S-Site Canyons.  

Alluvial groundwater in Cañon de Valle in the vicinity of the 260 Outfall and MDA P is persistent and the 
saturated thickness of alluvium ranges from 1 to 2 m (3.3 to 6.6 ft). Water levels rarely decline below the 
bottoms of the well screens. The extent of alluvial saturation farther downstream to the confluence with 
Water Canyon is not known, but intervals of exposed bedrock in the canyon floor indicate alluvial 
groundwater is discontinuous.  

In Fishladder and S-Site Canyons, alluvial groundwater is seasonal, and water levels generally fall below 
the well screens in dry seasons (Appendix F). Alluvial wells in S-Site Canyon above the K-Site wetlands 
(MSC-16-06294) and below the wetlands (MSC-16-06295) are an exception: these wells are more likely 
to contain water year-round although water levels decline markedly in mid-summer. The maximum 
saturated thickness of alluvium ranges from 0.9 to 1.3 m (3 to 4.5 ft) in Fishladder Canyon and from 1 to 
2 m (3.3 to 6.6 ft) in S-Site Canyon (Appendix F). The extent of alluvial saturation downcanyon beyond 
alluvial well FLC-16-25278 in Fishladder Canyon and alluvial well MSC-16-06295 in S-Site Canyon is not 
known.  

The extent, thickness, and persistence of alluvial groundwater in Water Canyon are poorly known 
because relatively few wells provide water-level data. Alluvial groundwater likely occurs between NM 501 
and the confluence with Cañon de Valle because surface water is persistent in this part of the canyon. 
Persistent alluvial groundwater may also occur farther downcanyon, but its extent is not known. At well 
WCO-2, groundwater is seasonal, generally recharging after large snowmelt runoff events. Because of its 
seasonal nature, the saturated thickness at WCO-2 varies over a range of 4.5 m (15 ft). Additional 
information about the extent of alluvial groundwater in Water Canyon will be provided by the newly 
installed wells WCO-1r and WCO-3r.  

7.2.1.3 Perched-Intermediate Groundwater 

Perched-intermediate groundwater occurs at both shallow and deep levels of the vadose zone in the 
Cañon de Valle and Water Canyon watershed (Figures 7.2-1 through 7.2-3). Shallow perched 
groundwater zones occur at depths <60 m (<200 ft) in upper units of the Tshirege Member of the 
Bandelier Tuff, and they include springs that discharge into canyons and small zones of saturation in tuff 
that are penetrated by shallow wells. Deep perched groundwater occurs at depths generally >215 m 
(>700 ft) in the lower part of the vadose zone, primarily in the Cerro Toledo interval, the Otowi Member of 
the Bandelier Tuff, and Puye Formation.  
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7.2.1.3.1 Shallow Perched-Intermediate Groundwater  

Shallow perched groundwater discharges as springs in the upper reaches of Water Canyon and 
Cañon de Valle on the flanks of the Sierra de los Valles and in the TA-16 area. Spring occurrences are 
described in detail in Appendix G, and their primary characteristics are summarized here. Figure G-1 
shows the locations of springs in the upper watershed, and Table G-1 describes their characteristics. 
Key findings concerning shallow perched groundwater are presented in previous Laboratory reports (e.g., 
LANL 1996, 055077; LANL 1998, 059891; LANL 2003, 077965; LANL 2007, 095787; LANL 2007, 
096003). 

Springs on the flanks of the Sierra de los Valles discharge from fractured volcanic rock of the Tschicoma 
Formation (dacites) and upper units of the Tshirege Member; these springs support perennial and/or 
variably ephemeral surface-water flow in the stream channels below their discharge points. The largest 
spring in the watershed is Water Canyon Gallery that discharges from fractured Tshirege tuff into a 
tributary drainage to Water Canyon. Surface flow from Water Canyon Gallery extends to the Pajarito fault 
zone, where the water apparently seeps into subsurface units. The rate of stream loss across the Pajarito 
fault zone in Water Canyon is usually sufficient such that the streams are dry downstream of the fault at 
NM 501 (see section 7.2.1.1). The infiltration of perennial stream flow into the fault zone and the presence 
of springs on Laboratory property downgradient to the east indicate a hydrologic connection between the 
fault and downcanyon springs (Newman et al. 1998, 076883; LANL 2003, 077965; Dale et al. 2005, 
102785). 

The springs in Cañon de Valle in the TA-16 area include Peter, SWSC, and Burning Ground Springs that 
occur along a 200-m (656-ft) reach of the canyon floor (Figure 7.2-1). Discharge from Burning Ground 
Spring, and to a lesser extent SWSC Spring, is the source of most of the persistent surface water in 
Cañon de Valle that extends 0.6 km to 3.2 km (0.4 and 2 mi) downstream from Burning Ground Spring. 
Burning Ground and SWSC Springs discharge from Qbt 3t of the Tshirege Member; this unit appears to 
be an important perching horizon throughout the western part of the Laboratory because springs also 
discharge at similar elevations from these tuffs in upper Pajarito and Twomile Canyons to the north. 
SWSC Spring is intermittent, and Peter Spring appears to represent discharge from the canyon-floor 
alluvial groundwater system rather than from bedrock tuffs. 

Martin and Fishladder Springs discharge in Martin Spring Canyon and Fishladder Canyon, respectively. 
Unlike the springs of Cañon de Valle, Martin Spring occurs at the Qbt 4/Qbt 3t contact, which is 
characterized by several localized base surge units. Martin Spring has variable discharge and in recent 
drought years has been dry. Fishladder Spring probably discharges from surficial deposits rather than 
bedrock units. In the past, it was partly recharged by effluent from former building 16-340, but today 
recharge is limited to infiltration of snowmelt and storm runoff.  

Most boreholes drilled on the mesa top areas of TA-16 do not intersected shallow perched groundwater 
(LANL 1998, 059891; LANL 2003, 077965). However, limited zones of perched groundwater are 
intersected by wells 16-26644 near the 90s Line Pond, well MSC-16-02665 near the headwaters of S-Site 
Canyon, and piezometer R-26 PZ-2 near the Pajarito fault zone. Well 90LP-SE-16-02669 near the 90s 
Line Pond also encountered perched groundwater during drilling, but the well has been dry since it was 
installed. Well 16-260E-02712 near the 260 Outfall showed sporadic saturation before it was plugged and 
abandoned. Groundwater in these wells occurs at depths between about 30 and 53 m (100 and 175 ft) 
within tuff of Qbt 3t or Qbt 3. These groundwater occurrences probably form ribbon-like zones of 
saturation that are limited in extent because nearby boreholes and wells installed to similar depths are 
dry.  
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Shallow perched groundwater at TA-16 occurs primarily in tuff of Qbt 3t and Qbt 3, with the exception of 
Martin Spring, which is associated with the Qbt 4/Qbt 3t contact. Groundwater pathways within the tuff 
likely include a combination of horizontal bedding features between ignimbrites and vertical structural 
features such as fractures and joints. Qbt 3t and Qbt 3 are made up of numerous stacked ignimbrites that 
were emplaced in quick succession with little time between eruptions. Individual ignimbrites are 
commonly densely welded throughout, including at their upper and lower contacts. Because the tuff is 
densely welded, the rock matrix generally has low porosity and is characterized by low permeability. 
Contacts between ignimbrites are commonly marked by partings (horizontal fractures) that locally grade 
laterally into sandy pyroclastic surge deposits. In some areas, closely spaced partings between thin 
ignimbrites give these units a flag-stone-like appearance in outcrop. More extensive surge deposits occur 
at the unit contacts with overlying Qbt 4 and underlying Qbt 3 (Lewis et al. 2002, 073785). Although local 
variations are likely, Tshirege tuffs dip gently to the east and southeast. Groundwater accumulation and 
movement in the tuff is probably controlled by a combination of horizontal fracture flow along partings and 
porous flow in sandy pyroclastic surge deposits with flow generally towards the east-southeast. Diversion 
and vertical stair-stepping of perched zones probably occurs along fractures and faults. Detailed geologic 
mapping by Lewis et al. (2002, 073785) indicates that fault traces in the TA-16 area are short and have 
relatively little displacement (<1.5 m [<5 ft]). However, deformation associated with major displacements 
along the nearby Pajarito fault zone probably extend into the TA-16 area in the form of increased 
fracturing of these hard, brittle tuff units.  

7.2.1.3.2 Deep Perched-Intermediate Groundwater 

Deep perched groundwater occurs beneath Cañon de Valle and upper Water Canyon at wells R-26, 
SHB-3, R-25b, R-25, CdV-16-1(i), CdV-16-4ip, R-63, CdV-16-2(i)r, R-47i, CdV-37-1(i), and R-27i 
(Figures 7.2-1 and 7.2-2). The top of saturation decreases in elevation eastward, ranging from about 
7000 ft above mean sea level (amsl) near well R-26 to about 6100 ft amsl near well R-27i. Portions of 
these perched zones are in direct hydraulic communication locally, especially in the vicinity of wells R-25 
and CdV-16-4ip (section 7.2.1.5 and Appendix F). However on a watershed scale, these zones are not 
laterally continuous and do not form a well-defined groundwater body above a common perching layer 
(Figure 7.2-1). Instead, the geometry of these perched zones is complex because they occur at multiple 
stratigraphic levels and the aquifer media are extremely heterogeneous. The lower confining beds that 
support these zones appear to be local features (e.g., thin silt beds) that have limited areal extent. In 
some locations, perched groundwater was identified at only one depth interval (e.g., wells R-26, R-47i, 
and R-27i), whereas other locations have groundwater at multiple depths (e.g., R-25 and CdV-16-4ip). 
Figure 7.2-1 is a conceptual cross-section for Cañon de Valle and Water Canyon that shows the 
interpreted distribution of perched groundwater zones and their possible interconnections. The deep 
perched zones are described from west to east below. 

Western TA-16 

Perched groundwater at well R-26 (screen 1) occurs about 80 m (263 ft) south of Cañon de Valle, just 
east of the major splays of the Pajarito fault zone (Figure 7.2-1). Groundwater occurs at a depth of about 
185 m (607 ft) within silty- and clayey-sand and gravel in the upper part of thick Cerro Toledo interval 
deposits. The aquifer unit is a well-stratified sequence of thin-bedded sediment, with individual beds 0.15 
to 0.9 m (0.5 to 3 ft) thick. Based on measured water levels and the depth of the well screen at R-26, the 
saturated thickness of the aquifer is at least 19 m (62 ft); it may be thicker because the lower confining 
bed was not clearly identified during drilling. Perched groundwater was also encountered near the 
Pajarito fault zone at SHB-3, located 1.2 km (0.75 mi) south of R-26. SHB-3 was completed as a sealed 
PVC well that was later perforated. Depth to water in the well averaged about 201 m (660 ft) bgs over two 
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periods of measurement in 1993 and 2001, but these readings may not be reliable because the well was 
installed without a filter pack and bentonite seals. At the 201-m (660-ft) depth, the water level is within 
ash-flow tuff of the Otowi Member; however, it is possible the saturation may occur higher in the 
stratigraphic sequence, and the measured water levels reflect water that collected in the lower part of the 
well.  

Middle Cañon de Valle 

Significant zones of deep perched groundwater occur downgradient of the 260 Outfall at wells R-25b, 
R-25, CdV-16-1(i), CdV-16-4ip, R-63, CdV-16-2(i)r, and R-47i (Plate 1, Figures 7.2-1 and 7.2-2). The 
vadose zone beneath Cañon de Valle in this area is about 325 m (1065 ft) thick and includes zones with 
different groundwater saturation levels. The upper vadose zone is predominantly unsaturated except for 
thin ribbons of shallow perched water in the upper Tshirege Member (see section 7.2.1.3.1). At least two 
major zones of deep perched groundwater occur in the lower vadose zone; the two perched zones are 
separated by 30 to 46 m (100 to 150 ft) of dry or variably saturated rock (Figure 7.2-2). The upper 
perched zone, which occurs in Otowi Member tuffs and Puye Formation sedimentary rocks, has a 
saturated thickness of about 46 to 76 m (150 to 250 ft). Water levels in the upper zone are highest directly 
beneath Cañon de Valle (e.g., at well CdV-16-1[i]), indicating that canyon floor recharge probably forms a 
mound on top of this zone. The lower perched zone is within the Puye Formation and has a saturated 
thickness of about 9 to 24 m (30 to 80 ft). The water-level head difference between the two zones is about 
281 ft (LANL 2011, 203711). The two perched zones thin eastwards, and at well R-47i only one 13-m- 
(43-ft-) thick perched zone occurs; this zone is stratigraphically equivalent to the upper perched zone. 

The Otowi Member is made up of nonwelded vitric ignimbrites that individually contain a wide range of 
unsorted components at the hand-specimen scale (e.g., ash, shards, crystals, volcanic lithics, and pumice 
lapilli). However, the lithologies of the ignimbrites that make up the Otowi Member are similar, and the 
entire sequence of tuffs forms a relatively homogenous medium. The underlying Guaje Pumice Bed is a 
stratified fall deposit characterized by layers of pumice, volcanic lithics, and crystals; this layering 
probably results in horizontal permeability that is greater than vertical permeability. Near-vertical open 
fractures were observed in the Otowi Member in borehole logs at wells R-25 and CdV-16-1(i). The 
number and extent of these fractures cannot be determined from drill-hole data, but they may play 
significant roles as groundwater pathways.  

The Puye Formation is a highly complex alluvial fan deposit that consists of wedges or aprons of coarse-
grained volcanic detritus deposited next to the Pajarito fault escarpment. Individual beds may have 
considerable persistence parallel to the mountain front, but they are expected to wedge out eastwards in 
the down-dip direction. The deposits may also include inset channel deposits that are narrow but have 
considerable length. These deposits are primarily made up of poorly sorted, unconsolidated, dacitic 
boulders, cobbles, and gravels that are either clast-supported or matrix supported. Sand, silty sand, and 
silt are common matrix materials. Boulder and cobble beds occur in beds up to 1.5 m (5 ft) thick that are 
separated by sandy gravels and silt beds. The dacitic clasts that make up these deposits have low 
permeability; thus, groundwater flow in these deposits occurs in the pores between clasts or in the matrix 
sands and silts. Though relatively uncommon in the stratigraphic sequence, 0.3- to 0.9-m- (1- to 3-ft-) 
thick silt beds appear to play an important role as lower confining beds for the two major perched zones in 
this area. At well R-47i, the lower confining bed appears to be a bed of cobbles and boulders supported 
by a matrix of silt and fine sand. A silty soil horizon appears to be widespread at the top of the Puye 
Formation. This soil may act as a leaky confining bed that locally supports groundwater in the Otowi 
Member in the upper perched zone (e.g., at CdV-16-1i, R-25 screen 1, R-25b). 
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Cañon de Valle/Water Canyon Confluence and Middle Water Canyon 

The easternmost occurrences of perched groundwater in the watershed occur at well CdV-37-1(i) near 
the confluence of Cañon de Valle and Water Canyon and at well R-27i in Water Canyon 1.5 km (0.9 mi) 
east of the confluence (Figure 7.2-1). The geologic setting of the perched groundwater at these two wells 
is similar, with both perched zones occurring in sedimentary deposits of the Puye Formation that overlie 
Cerros del Rio lavas. At well CdV-37-1(i), perched water occurs at a depth of 191 m (627 ft) within coarse 
clast-supported gravels and the saturated thickness is about 10 m (33 ft). Beds of cobbles in a matrix of 
fine-grained material appear to be the confining bed for the perched zone. At well R-27i, perched water 
occurs at a depth of 188 m (617 ft) in cobbles, boulders, gravels, and sands with relatively minor silt and 
clay. The saturated thickness is about 5 m (17 ft) and the confining layered is inferred to be a silt- and 
clay-rich bed on top of the Cerros del Rio basalt and/or clay-rich breccia in the upper part of the basalt. It 
is not known if these two perched zones are hydraulically connected, but the occurrence of additional 
perched water between these two wells seems likely because surface water and alluvial groundwater 
frequently occur in this part of Water Canyon and may act as local sources of recharge. These perched 
zones may also be recharged along the Pajarito fault zone, suggesting a greater likelihood of hydraulic 
connection. 

Extent of Perched Zones 

Perched groundwater appears to be spatially associated with Cañon de Valle and Water Canyon. 
Perched zones were encountered in all 10 of the deep wells installed in or immediately adjacent to 
Cañon de Valle and Water Canyon in the canyon reaches extending from well R-26 to well R-27i, an 
east-west distance of 3 km (1.9 mi). Mesa top wells installed at distances more than 400 m (1312 ft) from 
the canyon axes (e.g., R-18, R-29, R-48) did not encounter perched water. These relationships support 
the interpretation that recharge east of the Pajarito fault zone is focused along the axes of Cañon de Valle 
and Water Canyon. One exception is well SHB-3, which penetrated perched water 400 m (1312 ft) north 
of Water Canyon; however, the proximity of SHB-3 to the Pajarito fault zone may provide access to 
recharge that accumulates along the fault. 

7.2.1.4 Regional Groundwater 

The surface of saturation for the regional aquifer beneath Water Canyon and Cañon de Valle has an 
easterly-sloping gradient that extends from an elevation of ~2000 m (~6600 ft) at the Pajarito fault to 
~1675 m (~5500 ft) at the Rio Grande (Figure H-1.1-1), over a distance of ~15 km (~9.3 mi). Much of the 
335 m (1100 ft) decline in elevation (~45%) occurs within the 2.1 km (1.3 mi) distance between the 
Pajarito fault zone and well R-63, corresponding to the approximate eastern limit of persistent alluvial 
groundwater and generally coincident with the zone of extensive deeper perched water (Figure 7.2-1). 
The hydraulic connection of the saturated perched zones and the regional aquifer is uncertain; similarly, 
the mechanism of groundwater recharge from the saturated perched zones into the regional aquifer is not 
known (section 7.2.1.5). This interval of wetter vadose zone and steeper gradient at the top of regional 
saturation is beneath the primary sources of contamination for the Water Canyon and Cañon de Valle 
watershed. The structural geology and stratigraphy of the regional aquifer are described in 
sections 7.2.1.4.1 and 7.2.1.4.2, respectively, and the hydrologic characteristics are described in 
section 7.2.1.4.3. 

7.2.1.4.1 Structural Geology 

The regional aquifer beneath the Water Canyon and Cañon de Valle watershed consists of Miocene and 
Pliocene sedimentary and volcanic rocks that were deposited in the western part of the Española basin. 
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The Pajarito fault zone and associated deformational features are the principal structural elements that 
may influence groundwater transport in the western part of these watersheds. The fault zone is the 
present active structural margin on the west side of the Española basin, and it forms a narrow band of 
north- and northeast-trending normal faults that delineate the western margin of the Pajarito Plateau. 
Displacement along the Pajarito fault zone is dominantly down to the east. West of NM 501, the fault 
forms a 120-m (400-ft) high escarpment that has the surface expression of a large, north-trending, faulted 
monocline (Gardner et al. 1999, 063492; Gardner et al. 2001, 070106). Along strike, the fault varies from 
a simple normal fault to broad zones of small faults, faulted monoclines, and unfaulted monoclines. These 
varied styles of deformation are all expressions of deep-seated normal faulting (Gardner et al. 1999, 
063492). The amount of fault displacement for older rock units is not known because thick deposits of 
Bandelier Tuff cover critical relations. Stratigraphic separation on the Tshirege Member of the Bandelier 
Tuff (1.22 million years ago [Ma]) ranges between 80 and 120 m (260 to 400 ft) along the segment of the 
fault west of the Laboratory (Gardner et al. 1999, 063492). Holocene movements and historic seismicity 
indicate this fault system is still active (Gardner et al. 1990, 048813). Detailed geologic maps for the 
western part of the Laboratory indicate deformation associated with the Pajarito fault zone extends 
eastward into the TA-16 area, expressed as small-scale faults with displacements up to a couple of 
meters according to Lewis et al. (2002, 073785) and Gardner et al. (2001, 070106). Key structural 
features mapped in the TA-16 area by Lewis et al. (2002, 073785) include (1) a north-south graben, 
referred to as the TA-09 graben, that lies between building 16-260 and MDA P; (2) north-northwest-
striking fractures and rare faults that bound the zone of deformation and may be the surface expression of 
deeper faulting; (3) north-south trending open and clay-filled fissures, some of which are very large; and 
(4) rare small east-west trending faults (Gardner et al. 2001, 070106,  pp. 24-32 and Plate 1; Lewis et al. 
2002, 073785, pp. 22-33 and Plates 1 and 2). 

7.2.1.4.2 Stratigraphy 

Host lithologies for the regional aquifer in the Water Canyon and Cañon de Valle watershed include both 
Tschicoma Formation dacite and Puye Formation fanglomerate in the west, but near well R-27 in middle 
Water Canyon the surface of regional saturation passes into Cerros del Rio basalt (Figures 7.2-1 and 
J-2). From well R-27 to the Rio Grande the upper few hundred feet of regional saturation are dominantly 
within these lavas, but as the top of saturation declines eastward toward the river it passes into eastern 
distal fanglomerate of the Puye Formation, Totavi river gravels, and ultimately Miocene sediment and 
Miocene basalt near the river. Conceptually, the geologic setting of the regional aquifer can be divided 
into two portions: a section west of well R-27 dominated by Puye Formation fanglomerate and one east of 
R-27 dominated by basalt of the Cerros del Rio volcanic series (Figures 7.2-1 and J-2). 

Regional Aquifer West of Well R-27  

West of well R-27, the regional aquifer is dominantly within Puye Formation fanglomerate, although in the 
very southwestern portion of the Laboratory regional saturation is within Tschicoma dacitic lavas (line A-A’ 
in Figure J-2). The portion of the regional aquifer within Tschicoma dacitic lavas is limited in extent and in 
this area has only been accessed by two wells, CdV-R-37-2 and R-48. Although limited in extent, this 
dacite-hosted portion of the regional aquifer underlies the southern part of TA-16, all of TA-11, and likely 
most if not all of TA-37 and TA-28. Drilling and well construction at wells CdV-R-37-2 and R-48 indicate 
transmissivity in the Tschicoma lavas is poor. The most complete documentation of Tschicoma dacite 
hydrology is presented in the well completion report for CdV-R-37-2 (Kopp et al. 2003, 088803), where 
detailed Schlumberger borehole logs were obtained, including a Formation Microimager log through the 
dacite lavas. At well CdV-R-37-2, the top of regional saturation is 38 m (125 ft) below the top of a stack of 
Tschicoma dacitic lavas; the borehole terminated within lava and the total thickness of the dacitic lava 
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stack exceeds 180 m (590 ft). The Formation Microimager log for well CdV-R-37-2 shows the dacite lavas 
to be heavily fractured, with fractures having little or no preferred orientation, except for rare intervals of 
~0.6-1.7 m (~2-5 ft) of subhorizontal platy fracturing. The intensive fracturing indicates a heterogeneous 
fracture-dominated groundwater flow medium with increased permeability in the zones of high fracturing. 
Groundwater-level data (Koch and Schmeer 2010, 108926) indicate downward head difference of ~0.3 m 
(~1 ft) between each of the three screens in the regional aquifer at well CdV-R-37-2, with a total of ~0.6 m 
(~2 ft) head difference over a vertical distance of 107 m (350 ft), equivalent to a declining vertical 
component of the hydraulic gradient of ~5.7 × 10-3 m/m. The vertical head differences may be a result of 
(1) intensive pumping in the deep sections of the aquifer or (2) regional aquifer recharge. Since the water-
level transients observed in well CdV-R-37-2 do not show apparent pumping effects that increase with 
depth (Appendix H), the latter conceptual model is more realistic. 

The predominant host rock for transport in the regional aquifer in western Water Canyon and Cañon de 
Valle is the Puye Formation. This is observed in part through the transducer data from multiple screens in 
wells R-25 and CdV-R-15-3, where the downward head difference between successive screens in the 
Puye Formation ranges from 0.13 to 0.29 m/m, 2 orders of magnitude greater than the downward 
difference in the adjacent Tschicoma dacite lavas. 

The clastic components of the Puye Formation beneath Water Canyon and Cañon de Valle are 
dominated by porphyritic dacite lavas that have characteristic coarse, sieved plagioclase phenocrysts (up 
to cm scale) and variable amounts of clinopyroxene, orthopyroxene, amphibole, biotite, quartz, and 
sanidine phenocrysts. Petrographic analysis and X-ray diffraction data (Broxton et al. 2002, 072640) 
show that many samples retain primary volcanic glass, although devitrification to feldspar, quartz, 
tridymite, and cristobalite is also common. Clay mineral content identified in X-ray diffraction is principally 
smectite; the clay mineral content in Puye cuttings is generally small (trace amounts to ~2%), but these 
low abundances reflect sampling methods since the clay-size component is largely lost as cuttings are 
captured by sieve during drilling. Other secondary minerals (e.g., carbonates, zeolites) are not present. In 
the thickest section of the Puye Formation, at well R-25, it is possible to distinguish between earlier 
fanglomerate, derived dominantly from quartz-porphyritic rhyodacite lavas of Rendija Canyon to the north, 
and later fanglomerate, derived from two-pyroxene porphyritic dacite lavas of Pajarito Mountain to the 
northwest. Chemical analyses by X-ray fluorescence of Puye Formation cuttings match this petrographic 
trend, with higher silica and rubidium content and lower strontium and barium content in the deeper 
fanglomerate (Broxton et al. 2002, 072640). 

Although no intact core samples are available of the Puye Formation in this region, both downhole video 
and Formation Microimager data provide detailed views of the sedimentary structure. Boulders up to 
0.6 m (2 ft) or larger are common and many of the fanglomerate intervals can be classified as clast-
supported boulder conglomerate, particularly in the west at wells R-25 and R-26. On the east side of 
Cañon de Valle, in well CdV-R-15-3, the Formation Microimager log shows that Puye Formation clasts 
tend to be smaller, clast-supported intervals are fewer, and finely bedded sections of sediment up to 
~0.6 m (~2 ft) thick are common. Although Puye deposits are coarser in the western part of the 
watershed, they may not be more permeable because silt and volcanic ash are ubiquitous in the matrix 
between the dacitic clasts. The Formation Microimager logs provide information on bedding strike and 
dip; unlike the deeper Miocene sediments that dip fairly consistently to the southwest or west (Broxton 
and Vaniman 2005, 090038), the Puye Formation dips are more random and do not yield a common 
trend, reflecting the local slopes and irregular channelization typical of fanglomerate.  

At depth beneath the Puye fanglomerate, the stratigraphic sequence in this part of the Laboratory often 
includes Miocene pumiceous sediment. The pumiceous sediment was not reached in wells R-25 or R-26 
but was encountered at well R-19, where drilling depths were sufficient. The upper Miocene sediment 
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includes large amounts of characteristic rhyolitic vitric pumice. To the north of middle Water Canyon, the 
Miocene pumiceous deposits are structurally higher and are a significant component in the upper portions 
of the regional aquifer. Along Water Canyon and Cañon de Valle, the pumiceous sediment, if present, is 
too deep in the section (>120 m, or >400 ft, below the top of regional saturation) to be a major component 
along flow paths toward the Rio Grande. 

Regional Aquifer East of Well R-27  

In the vicinity of well R-27, regional saturation enters Cerros del Rio basaltic lava along flow paths 
heading east or southeast. Boreholes in Water Canyon do not extend into the regional aquifer east of well 
R-27, but a detailed view of the regional aquifer in Cerros del Rio lava is provided by well R-31 in 
Ancho Canyon (line C-C’ in Figure J-2). Here the Cerros del Rio volcanic series is 130 m (425 ft) thick 
and includes basaltic rocks ranging from tholeiitic to moderately alkalic, including more evolved basaltic 
andesite or basaltic trachyandesite compositions. At least six major flow series are recognized, including 
some intervals of sediment and scoria, with regional saturation extending 57 m (188 ft) into the lower 
Cerros del Rio lavas (Vaniman et al. 2002, 072615). Cuttings and a borehole video indicate stacked flows 
with only limited amounts of scoria, suggesting a volcanic series dominated by distal flows rather than 
cinder deposits proximal to vents. The sediment between flows is fine-grained and quartz-rich, with traces 
of mica and high smectite content, indicative of eolian origin. Such sediments are not likely to be 
preferred transmissive intervals and turbulent sections in the borehole video showed that water flow was 
more likely to occur in fractured lavas than in intervals between lavas. 

Head observations in the regional aquifer at well R-31 show a different behavior from those observed 
farther west where the regional aquifer is contained within the Puye Formation. Whereas heads in 
multiscreen wells within the Puye Formation to the west decline with depth, well R-31 head values in 
sediment beneath the Cerros del Rio basalt are up to 3 m (10 ft) higher than those within overlying lava 
(Koch and Schmeer 2010, 108926). The sediment that hosts these higher head values includes distal 
Puye fanglomerate but also contains locally extensive axial Totavi river gravel that produces significant 
amounts of water during drilling. These ancestral Rio Grande river gravel beneath the Cerros del Rio was 
deposited in paleochannels of dominantly north-south orientation at a high angle to the east or east-
southeast flow directions within the regional aquifer. This cross-orientation occurs where the river gravel 
is overlain by clay-rich low-permeability deposits at the base of the Cerros del Rio basalt and where the 
top of regional saturation drops in elevation down toward the Rio Grande. Along the walls of White Rock 
Canyon, spring discharges such as at Spring 5AA have possible but uncertain connections to the regional 
system (Figure 7.2-1). The complex geology and hydrogeology at the eastern end of Water Canyon lead 
to a system of complex flow geometry but far from contaminant sources at TA-16. 

7.2.1.4.3 Hydrogeology 

Information about the regional aquifer beneath the Water Canyon and Cañon de Valle watershed is 
limited to hydrogeologic data provided by widely spaced boreholes, wells, and springs. The regional 
groundwater generally flows from west to east, and the regional aquifer appears to be a complex 
heterogeneous system that includes unconfined and confined zones. The degree of hydraulic 
communication between these zones is thought to be spatially variable. The shallow portion of the 
regional aquifer (near the water table) is predominantly under phreatic (unconfined) conditions and has 
limited and spatially varying thickness. The deep portion of the regional aquifer is predominantly under 
confined conditions, and it is stressed by Pajarito Plateau water-supply pumping. The intensive pumping 
causes <0.5 ft water-level fluctuations in the phreatic zone. These low-magnitude municipal-pumping 
responses in the phreatic zone do not appear to affect the magnitudes and directions of groundwater 
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flow. As a result, groundwater flow is expected to follow the ambient water table gradients rather than 
diverting toward the municipal water-supply wells. 

A regional water table map based on existing water-level data collected at the uppermost screens of the 
regional wells and some of the White-Rock Canyon springs is presented in Figure H-1.1-1. The lateral 
regional groundwater flow gradients are relatively high to the west (close to the Pajarito fault zone) and to 
the east (close to the Rio Grande), varying between 0.003 and 0.05 m/m (the gradients are computed, 
based on the water-level contours presented in Figure H-1.1-1). Groundwater recharge in the area near 
well R-25 potentially affects the shape of regional water table; here, the locally elevated regional water 
levels may be an indication of preferential recharge: (1) predominantly lateral mountain-front recharge 
and/or (2) predominantly vertical canyon-focused recharge. The water table map (Figure H-1.1-1) 
indicates a northeastward and southeastward component of flow downgradient from the well R-25 area. 
The groundwater flow directions in the shallow zone of the regional aquifer beneath the central and 
eastern sections of the Water Canyon and Cañon de Valle watersheds are not well constrained. In the 
area near and to the north of well R-27, the regional groundwater flow appears to have some northern 
component, probably because of the presence of Cerros del Rio lavas in the upper part of the aquifer 
(section 7.2.1.4.2). Lavas have relative low effective large-scale groundwater transmissive properties 
when compared with underlying sediment. The impact of the lavas on the groundwater flow potentially 
causes the relatively steep lateral hydraulic gradients near well R-31. 

7.2.1.5 Hydrologic Evidence for Connections between Water-Bearing Zones 

7.2.1.5.1 Groundwater Responses to Seasonal Runoff 

Except for short perennial reaches in Cañon de Valle and Water Canyon, streams in the watershed are 
largely ephemeral and flow in response to snowmelt and storm runoff events. Runoff events provide 
immediate recharge to the alluvial groundwater in Cañon de Valle and Fishladder, S-Site, and Water 
Canyons; however, the volume of alluvial groundwater in these canyons is relatively small because 
deposits are thin and have little storage capacity. Some runoff may infiltrate the bedrock directly through 
open fractures. As discussed in section 7.2.1.1, a significant portion of stream flow and runoff in Water 
Canyon and Cañon de Valle upstream of NM 501 infiltrates the subsurface in the area of the Pajarito fault 
zone. Figure 7.2-3 shows the conceptual site model of surface-water flow and recharge to the perched-
intermediate groundwater in the TA-16 area. 

Obvious responses in perched-intermediate groundwater to surface runoff events in the TA-16 area are 
limited to depths of less than about 900 ft and to an area west of the Burning Grounds. Water-level 
responses to snowmelt runoff occur in shallow perched groundwater at R-26 PZ-2 and 16-26644 and in 
deep perched groundwater (upper zone) at R-25 screens 1 and 2, CdV-16-1(i), and R-25b (Appendix F). 
The relatively rapid response of these perched zones to snowmelt runoff supports the conceptual site 
model that some recharge occurs in fractured rocks of the Pajarito fault zone and in fractured tuffs 
underlying Cañon de Valle (Appendix F). Deep perched-intermediate wells CdV-16-2(i)r and R-47i east of 
the burning grounds do not exhibit responses to snowmelt runoff, possibly because these wells are 
screened in a different hydrogeologic zone than wells to the west or the runoff responses in the perched 
zones dissipate within a relatively small area near the points of recharge. Deep perched-intermediate 
groundwater at R-25 screen 4 (lower zone) and the regional aquifer at R-25 screens 5 to 8, R-18, and 
R-48 do not respond to surface runoff events. Apparently, recharge for these deeper groundwater zones 
takes place along pathways that are less well connected to local surface-water infiltration pathways, and 
their response to snowmelt and other runoff events occurs over longer time periods, perhaps spanning 
years.  
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Intermediate wells CdV-37-1(i) and R-27i in Water Canyon are screened in deep perched zones that are 
likely the result of infiltration of surface water along Water Canyon. Because these wells were installed 
relatively recently, the period of record for water levels is too short to evaluate responses to seasonal 
runoff and additional monitoring is needed. A longer period of record will lead to a better understanding of 
the mechanisms of groundwater recharge and discharge in the perched-intermediate zones and their 
hydraulic communication with the regional aquifer.  

7.2.1.5.2 Water-Level Responses in Monitoring Wells during Drilling of New Boreholes 

During drilling of new boreholes, water-level responses produced in existing monitoring wells provide 
information about the connections between various groundwater zones and between the vadose zone 
and groundwater zones. Water levels in the monitoring wells generally respond to hydraulic or pneumatic 
pressure associated with drilling fluids and compressed air. If the wells are in close proximity, water levels 
in monitoring wells may respond to the flow of groundwater or drilling fluids between wells. Water level 
responses during drilling are described in detail in Appendix F and their primary characteristics are 
summarized here.  

Water-level responses during drilling indicate a hydraulic connection occurs within the deep upper 
perched zone at wells R-25, CdV-16-1(i), and R-25c (section 7.2.1.3). Drilling activities at R-25c in 
August 2008 caused detectable water level responses in the upper two well screens at R-25, located 
about 100 ft to the east, and at CdV-16-1(i), located about 100 m (330 ft) to the north. During drilling of 
R-25c, the water level in R-25 screen 1 fluctuated about 1 m (3 ft), while the water level in R-25 screen 2 
showed a maximum increase of about 30m (100 ft) and a maximum decrease of about 24 m (80 ft). The 
water level in CdV-16-1(i) fluctuated about 0.6 m (2 ft). The large fluctuations observed at R-25 screen 2 
were likely the result of pressure responses associated with drilling with compressed air and foam at 
R-25c and not by lateral flow of groundwater or drilling fluids through the zone of saturation between the 
drilled (R-25c) and monitored (R-25 screens 1 and 2; CdV-16-1i) wells. The R-25c borehole penetrated to 
the depth of the R-25 screen 3; however, no water-level response occurred in that screen, which is 
normally dry. Drilling at R-25c caused a negligible (0.08 ft) water-level response in R-25 screen 4 that 
might be the result of propagation of pneumatic or hydraulic pressures through the vadose zone. The 
negligible response indicates the lower perched zone screened by R-25 screen 4 has a poor hydraulic 
connection to the upper perched zone tapped by R-25 screens 1 and 2 (Figure 7.2-2).  

Drilling activities at well R-25b in September 2008 also caused detectable water-level responses in the 
upper two well screens at R-25. On September 13, 2008, while drilling at a depth of only 44 m (145 ft) at 
well R-25b, 4000 gal. was introduced into the borehole, causing a concurrent water-level rise of about 
3 cm (1.2 in) at R-25 screen 1 (225 to 231 m [738 to 758 ft] bgs) and short-term water-level spike at R-25 
screen 2 of about 1.8 m (6 ft) (269 to 272 m [883 to 893 ft] bgs). CdV-16-1(i) water levels also showed 
about 3 cm (1.2 in) ft water-level rise on September 13, similar to that observed at R-25 screen 1. These 
water-level responses occurred while R-25b drilling took place in the upper vadose zone, hundreds of feet 
above the perched groundwater zones at R-25 and CdV-16-1(i); this effect indicates part of the water 
introduced at R-25b was rapidly transported vertically through the unsaturated tuffs, possibly along 
fractures.  

CdV-16-4ip 

Monitoring well CdV-16-4ip was drilled and constructed from August 4 to 23, 2010. The well penetrates 
the upper and lower deep perched zones described in section 7.2.1.3 and was completed with two 
screens that are similar in elevation to R-25 screen 2 and R-25 screen 4. Drilling with compressed air 
from about 229 to 305 m (750 to 1000 ft) at CdV-16-4ip caused a higher water level to be recorded at 
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R-25 screen 2 (269 to 272 m [883 to 893 ft] bgs), while drilling below 315 m (1034 ft) appeared to have 
caused the water level at R-25 screen 2 to decline. The water level at R-25 screen 2 continued to decline 
until the confining bed for the upper perched zone was sealed during well construction at CdV-16-4ip. The 
water level at R-25 screen 2 recovered only after well construction at CdV-16-4ip sealed off the confining 
bed, demonstrating the two well screens are hydraulically well connected. The water level at R-25 screen 
1 showed a similar response to drilling CdV-16-4ip as that observed at R-25 screen 2, but the response 
was much more muted (Appendix F). The ratio of R-25 screens 1 and 2 responses to CdV-16-4ip drilling 
is similar to the ratio of R-25 screens 1 and 2 responses to snowmelt (discussed in section 7.2.1.5 
above). This response suggests most of the groundwater flow during snowmelt and drilling occurs 
through the saturated zone screened by screen 2, and water-level responses at screen 1 are potentially a 
result of vertical propagation of the increased pressures in the deep section (screen 2) of the saturated 
vadose zone. The different water-level responses at R-25 screens 1 and 2 indicate hydraulic properties in 
the upper perched zone are heterogeneous and that lateral permeabilities are greater than vertical 
permeabilities. Drilling and well-installation activities at CdV-16-4ip produced no apparent water level 
responses at wells CdV-16-1(i), CdV-16-2(i)r, R-25 screens 3, 4, or 5.  

R-63 

Drilling and well construction activities from December 21, 2010, to February 9, 2011 at well R-63 caused 
detectable water-level responses in the upper perched zone at well CdV-16-2(i)r. During drilling of well 
R-63 from 251 to 264–m (825 to 867–ft) depth on January 11, 2011, the water level in the upper perched 
zone at nearby intermediate well CdV-16-2(i)r (screen interval 259 to 262 m [850 to 859.7 ft] bgs) began 
to rise. The water level in well CdV-16-2(i)r rose about 0.9 m (3 ft) from January 11 to February 3 during 
drilling and well construction at R-63. The water level at CdV-16-2(i)r rose an additional 0.3 m (1 ft) from 
February 9 to April 19, after the R-63 well construction was completed. The water level rise at 
CdV-16-2(i)r was probably from the use of water for drilling R-63, which invaded the formation and 
caused mounding in the perched zone surrounding the well. As of mid-April 2011, the groundwater level 
at CdV-16-2(i)r was about 1.2 m (4 ft) higher than before the drilling of R-63. 

Drilling and well construction activities at R-63 also caused water-level responses in the regional aquifer 
at well R-25, indicating the two wells are hydraulically connected. During drilling from 412 to 434 m (1352 
to 1423 ft) bgs at R-63 on January 20, 2011, approximately 3500 gal. of water was injected into the 
borehole to assist in drilling operations. A small transient water-level rise of about 3 cm (1.2 in) was 
observed at R-25 screens 5 and 6 during this time, followed by a rising trend beginning on about 
January 21. The rising trend was observed first in R-25 screens 6, 7, and 8, followed by R-25 screen 5 on 
about January 22. While the R-63 borehole was open before well construction began on January 27, the 
water levels in the R-25 regional screens continued to rise, with the water level at R-25 screen 6 rising 
over 0.3 m (1 ft). The elevated water levels at R-25 screens 7 and 8 immediately began to decline after 
the well screen at R-63 was isolated by annular seals during well construction. As the annular seal 
materials were installed progressively up the borehole at R-63, the water levels at R-25 screens 5 and 6 
also began to decline. Apparently while the R-63 borehole was open to the perched-intermediate zones, a 
higher composite water level caused a transient propagation of higher pressures in the regional aquifer 
that extended laterally and vertically downward, causing water levels to rise in the R-25 regional screens. 
After R-63 construction was completed, and perched groundwater was sealed out of the well borehole, 
pressure heads in the regional aquifer at R-25 returned to predrilling conditions. 
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7.2.1.5.3 Water-Level Responses to Pumping Tests 

R-63 

The pumping test at regional aquifer well R-63, conducted from February 20 to 23, 2011 (LANL 2011, 
204541), produced measurable drawdown in the regional aquifer at well R-25 screens 5, 6, 7, and 8. Trial 
pumping at R-63 was performed for 30 min at a discharge rate of 12.1 gpm. Following shut down, 
recovery data were recorded for 30 min when trial 2 pumping began at a discharge rate of 12.1 gpm. 
Following 60 min of pumping, the pump was shut down, and recovery and background data were 
collected for 1200 min. The actual pumping test was conducted for 22 h, with an average discharge rate 
of 12.0 gpm; approximately 15,840 gal. of water was produced during the test. Following shutdown, 
recovery data were recorded for 1500 min. At the end of the pumping test, the drawdown was 26.8 ft for a 
specific capacity of 0.45 gpm/ft. The R-63 screen is located at an elevation from about 6130 to 6109 ft 
amsl (Table F-2.1-1), which is about 30 m (100 ft) below R-25 screen 5, at about the same elevation as 
R-25 screen 6, and about 60 m (200 ft) above R-25 screen 7. The top of the R-63 screen is about 19 m 
(63 ft) below the top of the regional aquifer. The static groundwater level at R-63 was about 6193 ft amsl, 
which is about 12 m (40 ft) lower than at R-25 screen 5 and about 3 m (10 ft) below the groundwater level 
at R-25 screen 6.  

During the trial pumping on February 20, 2011, a small response of about 0.02 m (0.05 ft) occurred at 
R-25 screens 5 and 6, but no apparent response was observed at screens 7 and 8. In response to the 
22-h pumping test at R-63, The largest response was observed at R-25 screen 6 (about 0.14 m [0.45 ft]), 
followed by R-25 screen 5 (0.09 m [0.28 ft]), then screen 7 (0.04 m [0.13 ft]), and screen 8 (0.02 m 
[0.07 ft]). The pump test indicates the portions of the regional aquifer penetrated by wells R-63 and R-25 
are hydraulically connected. The four upper intermediate screens at R-25 and the screens at R-18 and 
R-48 did not respond to the pumping test at R-63. 

CdV-16-4ip 

Ten-day pumping tests were performed at each screen at CdV-16-4ip in early 2011 (LANL 2011, 
203711). CdV-16-4ip screen 1 was tested from February 24 to March 20, 2011. The step-drawdown test 
was conducted on February 25. Following recovery overnight, the 10-d test began on February 26 
followed by recovery data collection from March 8 to 20. CdV-16-4ip screen 2 was tested from March 20 
to April 20, 2011. The step-drawdown test was conducted on March 21. Following recovery overnight, the 
10-d test was begun on March 22, followed by recovery data collection from April 1 to 20. 

The maximum drawdown during pumping the upper screen was greater than 21 m (70 ft), and for a time 
the water level was below the screen. No apparent response was observed at the lower screen during 
pumping of the upper screen; similarly, no response was observed in the upper screen during the 
pumping of the lower screen. During the CdV 16-4ip pumping tests, groundwater levels were monitored at 
nearby monitoring wells, including R-25, R-25b, CdV-16-1(i), CdV-16-2(i)r, R-63, and R-47i. 

During pumping of the upper screen at CdV-16-4ip, the only well screen to show a response was R-25 
screen 2, which had a drawdown of about 0.12 m (0.4 ft). During pumping of the upper CdV-16-4ip 
screen, no apparent responses were observed at CdV-16-1(i), R-25 screen 1, the R-25 regional screens 
5-8, R-25b, CdV-16-2(i)r, R-63 (regional), or R-47i. During pumping CdV-16-4ip screen 2, no apparent 
responses were observed in any of the monitored wells or screens. 

The results of the CDV-16-4ip screen 1 pumping test showed that the upper deep perched zone is highly 
heterogeneous. Test data showed that the upper screen is located in a laterally limited pocket or channel 
of highly transmissive sediments. The only monitored location that showed response to pumping 
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CdV-16-4ip screen 1 was R-25 screen 2. However, the response was muted, suggesting complicated 
spatial propagation of the pumping cone of depression through the saturated media and indicating a 
somewhat indirect hydraulic connection between these zones.  

The interpretation of the pumping test data collected at CdV-16-4ip screen 2 in the lower perched zone 
suggested that the flow medium has low to moderate permeability and is spatially extensive. Pumping in 
this zone did not cause measurable drawdown at any of the nearby monitoring locations. Based on the 
pumping test data, the two deep perched zones near Cañon de Valle do not appear to be hydraulically 
connected. Also, there is no indication that the lower perched zone is hydraulically connected with the 
regional aquifer. 

A 24-hr pumping test was performed at well R-25b from April 22 to April 23, 2011. R-25b was pumped at 
a rate of 0.6 gpm, which produced a drawdown of 4.66 m (15.29 ft), for a specific capacity of about 
0.039 gpm/ft. R-25 screen 1 is located about 15 m (50 ft) from the R-25b screen. There was an apparent 
drawdown response of about 0.008 m (0.025 ft) at R-25 screen 1 during the R-25b pumping. A possible 
slight response of about 0.006 m (0.02 ft) to the 24-h pumping at R-25b was observed at R-25 screen 2. 
No apparent water-level responses to the R-25b pumping test were observed at CdV-16-1(i), R-25 
screen 4, or any of the other deeper screens at R-25. 

7.2.1.5.4 Vertical Distribution of Hydraulic Pressures in the Vadose Zone 

Information about the hydrological structure of the vadose zone in the TA-16 area can be obtained based 
on the water-level data from multiple screens in R-25 and CdV-16-4ip. The hydraulic pressures within the 
deep vadose zone decline with depth at a slope close to 1:1, which defines unit vertical hydraulic 
gradients (Figure 7.2-4). In systems where groundwater heads are near atmospheric pressure, (i.e., little 
head rise above the well screen or the head within a screen), steep vertical gradients (higher than 1:1) 
may indicate unsaturated conditions between screens, whereas modest vertical gradients (near 1:1) may 
indicate predominantly saturated flow in the vadose zone between screens. For idealized conditions in 
which the vertical hydraulic conductivity is spatially constant and uniform, the following conditions would 
apply theoretically. 

Vertical hydraulic gradients greater than 1:1 would tend to indicate predominantly unsaturated zone flow; 
in this case, groundwater movement in the vadose zone is predominantly controlled by the retention 
properties of the flow media. Vertical hydraulic gradients greater than 1:1 are observed between screens 
2 and 4 at R-25, signifying the groundwater is unsaturated; the unsaturated flow conditions between 
screens 2 and 4 are confirmed by R-25 screen 3 and R-25c, which are dry (Figure 7.2-4). 

Vertical hydraulic gradients less than 1:1 indicate predominantly saturated conditions. Such gradients are 
observed between R-25 screens 1 and 2 in the vadose zone and between screen 5 and screens 6, 7, and 
8 in the regional aquifer (Figure 7.2-4). This suggests the likelihood of continuous saturation from screen 
1 to screen 2 and throughout the zone spanned by regional screens 5, 6, 7, and 8 (Figure 7.2-2). 

Vertical hydraulic gradients close to but less than 1:1 represent a borderline condition. For perfectly 
constant and spatially uniform vertical hydraulic conductivity, a gradient equal to just less than 1:1 would 
suggest vertical, fully saturated vadose-zone flow; in this case, the groundwater (Darcy) velocity is equal 
to fully saturated vertical hydraulic conductivity. It is important to note that although the subsurface pores 
are fully saturated with groundwater, the hydraulic pressure is near atmospheric pressure, and therefore, 
the groundwater is under “unsaturated” or “vadose zone” conditions even though the flow medium is fully 
saturated. Conditions such as these could exist as thin ribbons of saturation within an otherwise 
unsaturated medium, such as in narrow vertical faults or fractures that may conduct groundwater between 
zones of saturation. 
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In practice, however, geologic media are heterogeneous and exhibit variable vertical hydraulic 
conductivity with depth. The natural strata will include layers with relatively greater hydraulic conductivity 
and those with correspondingly lower hydraulic conductivity. This nonuniformity will support a conceptual 
site model under which both saturated and unsaturated conditions exist when the hydraulic gradient is 
near to 1:1. Vertical hydraulic gradients close to 1:1 are observed between R-25 screens 4 and 5 and 
CdV-16-4ip screens 1 and 2 (Figure 7.2-4).  

Examination of the water levels in the vicinity of CdV-16-4ip suggests that unsaturated to fully saturated 
groundwater flow under vadose zone conditions is expected to occur between the perched zones and 
between the lower perched zone and the regional aquifer (Figure 7.2-2). The groundwater flow direction 
should be predominantly vertical and controlled by gravity and hydrogeological properties of the medium; 
the lateral component of the groundwater flow is also expected because of medium anisotropy; the dip of 
the layering of the hydrostratigraphic units is expected to be predominantly to the east. The flux of the 
downward groundwater flow through the vadose zone is expected to be temporally and spatially variable 
and impacted by spatial heterogeneity of the flow medium and temporal/spatial distribution of the 
infiltration recharge of the vadose zone. 

7.2.1.5.5 Water-Level Responses in Regional Monitoring Wells from Water-Supply Pumping 

Analysis of transient water levels observed in regional aquifer monitoring wells near Water Canyon and 
Cañon de Valle provides information about the magnitude of pumping drawdowns caused by the water-
supply wells in the vicinity (see Appendix H). The analysis also provides information about the 
hydrogeologic properties of the regional aquifer, the potential effect of local infiltration recharging the 
aquifer, and water-supply pumping on groundwater-flow directions. The complex hydrogeology and the 
relatively small magnitude of the observed water-level transients in the shallow portion of the regional 
aquifer present particular challenges for this analysis. The transient analysis of the water-supply pumping 
effect is an effective method for estimating the effective large-scale properties of the aquifer (Harp and 
Vesselinov 2010, 111220). Appendix H of this report discusses a hydraulic survey of transients observed 
at monitoring wells R-26, R-25, R-48, CdV-R-15-3, CdV-R-37-2, DT-5A, R-29, R-30, R-19, R-27, DT-10, 
DT-9, and R-31 using an analytical flow model. 

Water levels at most of the monitoring wells are impacted by seasonal fluctuations (Table H-2.3-1). 
However, for most of the wells, the water-supply pumping effects in the water-level transients are not 
apparent. Based on the existing information about the regional water levels and water-supply pumping 
rates, the effective aquifer hydraulic properties are estimated for those monitoring wells that clearly 
respond to water supply pumping (Table H-2.3-1). The water level drawdowns appear to be 
predominantly impacted by pumping at PM-2 and PM-4 (and potentially PM-5 but the existing data are 
not sufficient). The estimates of hydraulic properties presented in Table H-2.3-1 represent the effective 
large-scale aquifer properties in the area between the respective pumping and monitoring wells. The 
estimates of hydraulic conductivity presented in Table H-2.1-1 characterize the apparent small-scale 
aquifer properties in close vicinity of the monitoring well screens. 

7.2.2 Contaminants in Water 

7.2.2.1 Conceptual Model for Selected COPCs and Other Analytes 

7.2.2.1.1 Overview 

Section 7.2.2.1 provides discussion of selected COPC and other key constituent abundances and 
distributions in waters within the Water Canyon and Cañon de Valle watershed. Because of the large 
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number of COPCs present at levels greater than regulatory standards and the similarities in discharge 
locations and transport mechanisms for suites of contaminants (e.g., HE), four key indicator constituents 
are discussed in detail in this section: RDX, barium, boron and PCE. These constituents illustrate key 
aspects of the contaminant conceptual site model; discussions of other constituents are then provided by 
constituent suites (e.g., other HE, other organics) using the detailed indicator constituent discussions as a 
starting point. These discussions highlight similarities and differences in contaminant distribution and 
contaminant transport mechanism relative to the indicator constituents. The discussions in this report are 
similar to those presented in earlier investigation reports, particularly the RFI reports for the 260 Outfall 
(LANL 1998, 059891; LANL 2003, 077965), with new data primarily being highlighted when these data 
modify the existing conceptual site model for contaminant transport. 

RDX. RDX is selected as the HE indicator constituent because it (1) generally is present at greater 
concentrations than the other HE, so it is detected in more locations than the other HE; (2) was 
discharged in large quantities at virtually all of the major HE-processing facilities at TA-16; (3) breaks 
down relatively slowly in the environment, so it tends to define HE releases more widely than other 
constituents; (4) is a relatively conservative constituent (does not interact strongly with environmental 
materials such as clay minerals), so it is more widely distributed than many other HE, which are less 
conservative; (5) is typically collocated with other HE; (6) is moderately soluble in water (~ 40 ppm at 
room temperature), so it is mobilized by exposure to water such as during HE machining; and (7) has one 
of the lowest screening levels (6.11 µg/L in groundwater) for the HE analyte suite because it is classified 
as a possible human carcinogen. 

Barium. Barium is selected as the principal metal indicator constituent because it (1) was processed and 
discharged to the environment at TA-16 in large quantities as a component of the HE Baratol; (2) was 
processed and released at many sites, particularly older sites, at TA-16; and (3) interacts strongly with 
environmental media such as clay and sediments (is not conservative) (see section 7.1.1), so it displays 
distinct contaminant distributions and environmental transport behavior compared with RDX. 

Boron. Boron was selected as a secondary metal indicator constituent because it (1) was a component of 
the explosive Boracitol, and as such, was processed in a limited number of facilities at TA-16; and (2) is 
present in the environment at levels greater than standards in a limited set of locations (particularly Martin 
Spring and S-Site Canyon). 

PCE. PCE was selected as the principal volatile organic indicator constituent because it (1) is present at 
levels greater than groundwater standards more frequently, and at higher concentrations, than other 
volatile organic compounds; (2) is a dense nonaqueous phase liquid (DNAPL) and so it moves rapidly 
through the vadose zone to groundwater reservoirs; and (3) along with other chlorinated solvents, was a 
ubiquitous solvent used at low levels in many of the facilities at TA-16 to clean machine tools and other 
equipment. 

7.2.2.1.2 RDX 

Overview. RDX represents the most significant COPC within the Water Canyon and Cañon de Valle 
watershed. RDX was used as a key component in a range of nuclear weapons systems, so it was 
processed in extremely large quantities (estimated at greater than 500,000 lb (LANL 1994, 039440, 
Appendix D) at TA-16. As a component of a range of explosive formulations, RDX was used in explosive 
tests at firing sites (e.g., TA-11, TA-14, TA-15) in upper Water Canyon and Cañon de Valle watershed. 
RDX is a possible human carcinogen (Class C) so it has a low carcinogenic screening level of 6.11 µg/L; 
this value is based on a 10−5 risk level. Previous investigations of SWMUs and associated waters within 
TA-16 demonstrate RDX is widely distributed at levels greater than human-health-based standards in 
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both soils and waters (LANL 1993, 020948; LANL 1996, 055077; LANL 1996, 062537; LANL 1998, 
059891; LANL 2001, 069971; LANL 2002, 073706; LANL 2003, 077965; LANL 2005, 092251; LANL 
2006, 093798; LANL 2006, 091450; LANL 2006, 091698; LANL 2007, 098734; LANL 2007, 096003; 
LANL 2008, 102052.18; LANL 2009, 105061.17; LANL 2010, 108279; LANL 2011, 111602.33; LANL 
2011, 111810.32). By far the largest mass of RDX-contaminated soils/sediments was present in 
Consolidated Unit 16-021(c)-99, the 260 Outfall (Figure 1.1-1, Plate 1) (LANL 2002, 073706), which also 
appears to be the principal source of RDX in TA-16 groundwater (LANL 1996, 055077; LANL 1998, 
059891; LANL 2003, 077965; LANL 2006, 093798). RDX has been sporadically detected in soils at firing 
sites and other SWMUs at other TAs such as TA-11, TA-14, TA-15, and TA-49 within the Water Canyon 
and Cañon de Valle watershed (LANL 2006, 091698; LANL 2008, 102215; LANL 2010, 110409; LANL 
2011, 111810.32). 

Fate and Transport. RDX is a mobile, conservative COPC; it does not sorb strongly to environmental 
media so it is readily transported in water, it breaks down more slowly in oxidizing conditions than do 
many of the other major HE used at TA-16, and it is moderately soluble (solubility limit approximately 
40 ppm) (Layton et al. 1987, 014703; LANL 1994, 039440, Appendix D; LANL 2007, 098734, p. 10). RDX 
degradation pathways are complex (Halasz et al. 2010, 205249, and references therein); key 
environmental degradation intermediate products include MNX (hexahydro-1-nitroso-3,5-dinitro-1,3,5-
triazine); DNX (hexahydro-1,3-dinitroso-5-nitro-1,3,5-triazine); and TNX (hexahydro-1,3,5-trinitroso-1,3,5-
triazine) . 

RDX dissolved in groundwater partitions between dissolved RDX and adsorbed RDX. Both tuff and 
sediment adsorb RDX to varying degrees. On the basis of HE adsorption studies on clays (e.g., Layton 
et al. 1987, 014703; Myers 2003, 076188) it can be inferred that tuff has a relatively low adsorption 
capacity (on the order of 1 mL/g). However, RDX adsorbs more strongly onto organic carbon present 
within intermediate and regional groundwaters (LANL 2007, 098734).  

The potential for biodegradation is another chemical property important for the long-term environmental 
fate of RDX. Biodegradation of RDX occurs both aerobically and anaerobically (Card and Autenrieth 
1998, 104081; Bradley and Dinicola 2005, 095588). Anaerobic degradation rates are typically much more 
rapid than aerobic rates (Wani et al. 2002, 097588). 

RDX can also break down inorganically through direct reduction, such as under highly-reducing 
conditions such as those seen in the presence of ZVI or dithionite (LANL 2007, 098734) or under strongly 
oxidizing conditions such as those seen in the presence of permanganate (BWXT Pantex and SAIC 2006, 
096990). RDX can also degrade chemically through direct hydrolysis, particularly at elevated pHs (Layton 
et al. 1987, 014703, p. 194). 

Principal Sources. RDX has been used in the majority of HE-processing facilities at TA-16, so it is present 
as a COPC in soil at many of the SWMUs and AOCs within the upper portions of the Water Canyon and 
Cañon de Valle watershed (LANL 1993, 020948; LANL 1994, 039440; NMED 1998, 057255; LANL 2006, 
091698; LANL 2011, 111810.32; LANL 2011, 111602.33) (see also section 2.1 of this report). 

Based on environmental investigations completed to date, the 260 Outfall (Figure 1.1-1, Plate 1) appears 
to have been the largest source of environmentally discharged RDX in the Water Canyon and 
Cañon de Valle watershed. Levels of RDX ranged to greater than 10 wt%, and total HE was highly 
elevated in the 183-m (600-ft) drainage from the 260 Outfall to Cañon de Valle (LANL 1993, 020946; 
LANL 1996, 055077; LANL 1998, 059891; LANL 2000, 064355; LANL 2002, 073706) (Figure 1.1-1, 
Plate 1). These levels are 1 to 2 orders of magnitude higher than the highest RDX concentrations 
detected at other SWMUs within the watershed, and the extent of high-level soil contamination of RDX at 
the 260 Outfall is also 1 to 2 orders of magnitude larger than other sites within the watershed. Greater 
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than 90% of the total HE mass present in the 260 Outfall area was removed during the 2000–2001 IM; an 
estimated 8000-plus kg of total HE were removed (LANL 2002, 073706). Further soil removals at the 260 
Outfall were completed during the 2009 CMI (LANL 2010, 108868). 

Significant soil contamination of RDX (RDX concentrations in the 100s of ppm or more or chunk HE) was 
also observed or inferred at MDA R (SWMU 16-019) (LANL 1993, 020948; LANL 2001, 069971; LANL 
2006, 091698); MDA P (SWMU 16-018) (LANL 1993, 020948; LANL 2005, 092251); the TA-16 Ponds 
[SWMUs 16-007(a) and 16 008(a)] (LANL 1993, 020948; LANL 1996, 062537; LANL 2008, 102052.18; 
LANL 2010, 108279); the TA-16-340 Complex [SWMUs 16-003(o)-99] (LANL 1993, 020948; LANL 2006, 
091450; LANL 2009, 105061,17); K-Site (LANL 1993, 020948); and the TA-16 Burning Ground 
[SWMUs 16-010(a-n)] (LANL 1993, 020946, LANL 2006, 091698). Most of these sites are located within 
the northern portion of TA-16 and drain into upper Cañon de Valle (Figure 1.1-1, Plate 1). The surface 
soils at all of these sites, except at the Burning Ground, were cleaned up during the past 10 to 15 yr; in 
most cases, soils met risk-based standards for RDX following these cleanups (LANL 2001, 069971; LANL 
2005, 092551; LANL 2008, 102052.18; LANL 2010, 108279; LANL 2006, 091450; LANL 2009, 
105061.17; LANL 2010, 108868). 

Other sites at TA-16 typically show lower concentrations (<100 ppm, sporadic contamination) of RDX 
(LANL 2006, 091698; LANL 2011, 111810.32; LANL 2011, 111602.33), although environmental sampling 
at all the SWMUs in these aggregates is incomplete. Similarly, most of the other TAs within the Water 
Canyon and Cañon de Valle watershed (TA-14, TA-15, TA-49) (Figure 3.2-2) contain SWMUs with lower 
concentrations (<100 ppm, only sporadic detects) of RDX (LANL 2006, 091698) (see also section 2.1 of 
this report). 

Surface Water. No surface-water standards are available for RDX, but surface waters in Cañon de Valle 
and S-Site Canyon are contaminated with RDX at levels greater than the NMED tap water standard 
(6.11 µg/L) in most samples. RDX has not been detected in surface water in Water Canyon above the 
confluence with Cañon de Valle at concentrations above the practical quantitation limit (PQL) of 
0.33 µg/L, although it was detected at 0.13 µg/L in two samples in 2007 and 2008. RDX has been 
detected in snowmelt runoff samples and stormwater samples collected from the farthest downcanyon 
sampling locations, below NM 4 (gages E263 and E265) in 2000 to 2002 at concentrations of 0.26 to 
1.5 µg/L, suggesting possible transport to the Rio Grande, although it has not been detected in sediment 
samples this far east (section 7.1.2). Plots showing all analytical results for RDX in nonfiltered surface-
water samples from 2003 to 2010 as a function of distance from the Rio Grande are presented in 
Figures D-2.1-2 and D-2.1-5 in Appendix D. 

The most detailed studies of Cañon de Valle surface water occurred from 1994 to 1996, when 38 surface-
water locations were sampled, and between 1998 and 2003 when a subset of 16 stream profile locations 
were sampled quarterly to determine seasonal dynamics in RDX and other contamination. S-Site Canyon 
surface water was also studied in detail from 1998 to 2003 with the sampling of stream profile locations. 
These studies are discussed in detail in section 3.4.2.3 of the 1998 RFI for the 260 Outfall (LANL 1998, 
059891) and in Chapter 3 of the 2003 RFI for the 260 Outfall (LANL 2003, 077965).  

Key points in these RFI reports relevant to the conceptual site model for RDX transport in surface water in 
the Water Valle aggregate include are summarized below. 

 RDX concentrations in surface water are highest (close to 800 µg/L in 1996) directly 
downgradient from the 260 Outfall, suggesting surface-water runoff or interflow from that site 
provides the majority of RDX load to the surface-water system (LANL 1998, 059891, 
Figure 3.4-9). 
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 RDX concentrations directly downgradient from the 260 Outfall decrease after 1996, which is also 
when the outfall was deactivated, suggesting diminishing impacts from the outfall over time. 

 RDX concentrations are elevated in Cañon de Valle upgradient of the 260 Outfall, suggesting 
surface-water runoff or interflow sources other than the 260 Outfall. The most likely source is 
MDA R (LANL 2003, 077955, Figure 3.4-22). No unequivocal evidence of surface-water runoff 
from other downgradient sites abutting Cañon de Valle (e.g., MDA P) could be conclusively 
discerned because of the high RDX concentrations associated with the 260 Outfall. 

 RDX concentrations decreased significantly and abruptly (from ~800 µg/L to less than 300 µg/L) 
downgradient of Burning Ground Spring in September 1996 because of dilution of the surface 
water by lower RDX-concentration spring water (LANL 1998, 059891, Figure 3.4-9). 

 Since September 1996, RDX concentrations decreased gradually downgradient in 
Cañon de Valle to values less than 150 µg/L. 

 Seasonal variation in RDX surface-water concentration is ubiquitous. 

 Maximum concentrations in surface water decreased between 1996 and 2003 to less than 
200 µg/L. 

 Seasonal stream profiles taken between 1998 and 2003 showed RDX concentrations in surface 
water were more consistent during snowmelt than monsoonal precipitation (LANL 2003, 077965, 
Figures 3.4-22 and 3.4-24). Strong seasonal dynamics in RDX concentration were confirmed. 

 During monsoonal runoff, RDX increases in the farthest downgradient reaches (LANL 2003, 
077965, Figure 3.4-24) consistent with a conceptual site model in which alluvial groundwater 
infiltrates the surface-water channel in this portion of the canyon. 

 RDX mass flow rate in surface water peaks during wet periods (LANL 2003, 077955, 
Figure 3.4-20). 

 RDX was detected in surface water as far downgradient as the confluence with Water Canyon, 
suggesting surface-water transport of RDX is effective for moving RDX farther downcanyon 
(LANL 2003, 077955, Figures 3.4-27 and 3.4-28). 

 RDX is detected in S-Site Canyon surface-water samples at concentrations up to 200 µg/L 
(LANL 2003, 077955, Table 3.4-22). This sample was taken directly downgradient of Martin 
Spring and reflects the high RDX concentrations in the spring (LANL 2003, 077965, 
Figure 3.4-27). RDX concentrations in surface water farther downgradient decrease significantly 
(to less than 10 µg/L (LANL 2003, 077965, Figure 3.4-27). 

 Surface water is not present in Cañon de Valle at locations 2000 to 3000 ft downgradient of 
MDA P, except during monsoonal flood events and the highest levels of spring runoff. This shows 
that most of the RDX carried in surface water infiltrates alluvial groundwater or the vadose zone. 
Evidence presented in other sections of this document demonstrated that much of this infiltration 
is in the vicinity of MDA P (Figure 1.1-1, Plate 1). 

RDX in surface-water data for the period from 2003 to 2011 is much less extensive but in general 
confirms key aspects of the conceptual site model delineated in the 1998 and 2003 RFI reports for the 
260 Outfall. Figure 7.2-5 and time-series plots for surface-water locations (Figure D-2.2-1, 
Attachment D-1 to Appendix D on CD) show RDX at or below the regulatory standard at most surface-
water locations. E256 (Cañon de Valle below MDA P), which is located in Cañon de Valle downgradient 
from MDA P shows the highest values in recent samples (Figure 3.2-1). RDX was detected above the 
NMED tap water standard of 6.11 µg/L as far downcanyon as Cañon de Valle above Water Canyon 
during this period, with a maximum concentration of 226 µg/L in 2004 at the Cañon de Valle 5 sampling 
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location between the 260 Outfall and Burning Ground Spring. RDX was not detected in stormwater 
samples collected in Water Canyon below NM 4 (gage E263) during this period, although it was detected 
below the PQL in two base-flow samples from between E252 and the Water at Beta sampling location, at 
about 0.13 µg/L in 2007 and 2008 (Figure D-2.2-1). Levels at E256 (Cañon de Valle below MDA P) since 
2003 are consistently below 100 µg/L, suggesting further attenuation of surface-water concentrations 
since the period from 1994 to 2003 (Figure D-2.2-1). Surface water concentration of RDX in S-Site 
Canyon also decreased in the more recent sampling rounds, with a maximum detected concentration 
since 2002 of 25.1 µg/L, in 2003, at the Martin Spring Canyon 1 sampling location. RDX in 90s Line Pond 
is highly variable, probably reflecting concentration in waters affected by evaporation, with a maximum 
result of 8.13 µg/L in 2006 (using the 2003 to 2011 data set) (Figure D-2.2-1).  

Alluvial Groundwater. Alluvial groundwater in Cañon de Valle and S-Site, Fishladder, and Water Canyons 
is contaminated with RDX, in many cases at levels greater than the EPA standard of 6.11 µg/L 
(Figure 7.2-5). A detailed discussion of RDX in the Cañon de Valle and S-Site Canyon alluvial wells is 
provided in Chapter 3 of the 2003 RFI report on the TA-16-260 Outfall (LANL 2003, 077965); preliminary 
insights into the alluvial groundwater in Cañon de Valle are provided in the 1998 RFI report for the 
260 Outfall (LANL 1998, 059891, section 3.4.2.4). Key points in these reports relevant to the conceptual 
site model for RDX transport in alluvial groundwater in the Water Canyon and Cañon de Valle watershed 
include the following. 

 RDX is present in all of the alluvial wells in Cañon de Valle (Figure 3.2-2), with a maximum 
concentration of 48 µg/L in 1997 (LANL 1998, 059891) and a maximum concentration of 759 µg/L 
in samples collected between 1998 and 2002. This RDX is sourced both from infiltration of 
surface water and possibly from blind seeps discharging within the canyon; most of the RDX 
derives from the 260 Outfall. 

 The highest RDX values in the Cañon de Valle alluvial wells are in well CdV-16-02657 
(Figure 3.2-2), located near the discharge point of the 260 Outfall to Cañon de Valle (LANL 2003 
077965, Figure 3.4-16); however, these high concentrations are not consistent and are frequently 
associated with high-flow events. 

 Alluvial well CdV-16-02656, located upgradient of the 260 Outfall and downgradient of MDA R 
(Figure 3.2-2), consistently shows elevated RDX. This well is also consistently saturated. Either 
an unusual (westward flow) RDX pathway flows from the 260 Outfall that discharges in a blind 
seep in Cañon de Valle, or another RDX source is responsible for alluvial groundwater 
contamination upgradient of the 260 Outfall. MDA R is the most likely such source. 

 Alluvial well CdV-16-02659, the farthest downgradient alluvial well in the canyon (Figure 3.2-2), 
consistently has higher concentrations of RDX than most of the upgradient wells (CdV-16-02655, 
CdV-16-02656, CdV-16-02658), demonstrating no consistent decreasing trend in RDX 
concentration downgradient in the upper alluvial system (LANL 2003, 077965, Figure 3.4-16). 

 Significant seasonal variations in RDX concentration exist in the alluvial wells (LANL 2003, 
077965, Figures 3.44-22 and 3.4-24). 

 A weak positive correlation exists between saturated thickness in Cañon de Valle alluvial wells 
and RDX concentrations, suggesting RDX residing within macropores in the vadose zone or 
alluvial sediments constitutes an important secondary source that releases RDX to the alluvial 
groundwater during periods of increased saturated thickness (LANL 2003, 077965, Figure 3.4-18) 
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 Alluvial groundwater disappears by a distance of 2000 to 3000 ft downgradient from MDA P 
(Figure 1.1-1, Plate 1), demonstrating RDX-bearing water has infiltrated the vadose zone. 
Evidence presented elsewhere in this report suggests most of this infiltration occurs in the area of 
Cañon de Valle near MDA P 

 The three S-Site Canyon alluvial wells are contaminated with RDX (Figure 7.2-5). 

RDX in alluvial groundwater wells for the period 2003 to 2011 (Figures 7.2-5 and D-2.2-2 in Appendix D) 
generally supports the contaminant conceptual site model provided in the 1998 and 2003 RFI reports for 
the 260 Outfall. Correlations between high flow and increased RDX concentration in the Cañon de Valle 
alluvial wells appear to have become more muted and less systematic with time. High RDX 
concentrations continue to occur sporadically in these wells, suggesting flushing from macropores. 
Because of these occasional high RDX values, it is difficult to discern systematic trends in well RDX 
concentrations. Base-flow concentrations in wells CdV-16-02656, and CdV-16-02659 (Figure 3.2-2) may 
have decreased since the late 1990s (Figures 7.2-5 and D-2.2-2). Well CdV-16-02659, the farthest 
downgradient alluvial well in Cañon de Valle, appears to have slightly downward trending RDX 
concentrations in the last 2 to 3 yr (Figures 7.2-5 and D-2.2-2). However, these trends are not distinct and 
are masked by occasional “spikes” of high RDX concentration. The three S-Site Canyon alluvial wells all 
show low (less than 1 µg/L) values for the past 5 yr (Figures 7.2-5 and D-2.2-2). The three Fishladder 
Canyon wells (Figure 3.2-2) installed in 2005 show low RDX values (Figures 7.2-5 and D-2.2-2), with the 
highest values in the farthest upgradient well (FLC-16-25280); one detection was slightly above the 
standard of 6.11 µg/L (Figure 7.2-5). Values in the downgradient Fishladder Canyon alluvials are less 
than 1 µg/L (Figures 7.2-5 and D-2.2-2). The farthest downgradient alluvial well in the Water Canyon 
system (WCO-2) (Figure 3.2-2) has elevated concentrations of RDX (between 1 µg/L and 5 µg/L). This 
observation suggests surface or alluvial transport of RDX-bearing water occurs throughout the entire 
Water Canyon and Cañon de Valle watershed, with dilution in the downgradient regions of the watershed. 
Although not directly considered in this document, the alluvial wells in and around the permeable reactive 
barrier have extremely heterogeneous RDX concentrations over dozens of feet (Figure 7.2-6); further 
confirming the heterogeneity of the contaminants in the alluvial system.  

Perched-Intermediate Groundwater. Perched-intermediate groundwaters at TA-16 are contaminated with 
RDX, in most cases at levels above the standard of 6.11 µg/L (Figures 7.2-5 and D-2.2-3). Perched-
intermediate groundwaters contaminated with RDX include spring waters at SWSC, Burning Ground, and 
Martin Springs; shallow (<60-m [<200-ft] depth) perched waters within the upper vadose zone (wells 
MSC-16-02665, well 90LP-SE-16-02669, 16-260E-02712); and deep (>215-m [>700-ft] depth) perched 
waters in R-25, R-25b, CdV-16-1(i), CdV-16-2(i)r, and CdV-16-4ip (Figures 7.2-5 and D-2.2-3). 

Upper vadose-zone water and springs. Detailed discussions of RDX in upper-vadose-zone waters at 
TA-16 are provided in the 1998 and 2003 RFI reports for the 260 Outfall (LANL 1998, 059891; LANL 
2003, 077965). Chapter 4 of the 1998 RFI report (LANL 1998, 059891) describes initial investigations of 
RDX in borehole water and in springs; Chapter 4 of the 2003 RFI report (LANL 2003, 077965) further 
refines the conceptual site model for RDX transport in the TA-16 uppermost vadose zone. Key points 
regarding these RDX occurrences include the following. 

 Of four intermediate-depth (100–200 ft) and 13 shallower-depth (<100 ft) vadose zone boreholes 
drilled between 1996 and 1998, two (MSC-16-2665 and 90LP-SE-16-02669) (Figure 3.2-2) 
contained perched water upon initial drilling contaminated with RDX (up to 280 µg/L). In each 
case, this water dried up soon after drilling. These observations show the distribution of RDX in 
shallow vadose zone groundwater is heterogeneous and such upper-vadose zone occurrences 
are typically ephemeral.  
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 The water-bearing zones in both MSC-16-2665 and 90LP-SE-16-02669 and a well located near 
the 260 Outfall (16-260E-02712) are replenished with RDX-contaminated water occasionally 
during periods of surface-water flow, suggesting rapid, perhaps fracture-controlled flow of water in 
the upper vadose zone (LANL 2003, 077965). These locations may be recharged by local mesa-
top ponding areas: 90s Line Pond for 90LP-SE-16-02669 and the 260 Outfall pond for 16-260E-
02712. This water infiltration may be either direct flow or “piston” flow of water. The RDX 
concentration in 16-260E-02712 (2490 µg/L) was the highest RDX value measured at TA-16 
during the RFIs (LANL 2003, 077965, Table 4.4-26). 

 The water- and RDX-bearing zones occur in the lower portions of Qbt 4 and the upper portions of 
Qbt 3t, a stratigraphic zone characterized by surge beds, suggesting structural control on water 
flow (e.g., LANL 1998, 059891, Figure 4.4.5). 

 SWSC, Burning Ground, and Martin Springs (Figure 3.2-1) have variable RDX concentrations 
(LANL 1998, 059891, Figure 4.5-2; LANL 2003, 077965, Figure 4.4-4), with concentrations in 
Martin Spring tending to the highest values (LANL 2003, 077965, Figure 4.4-6a). Martin Spring 
appears to be distinct from the other two springs in RDX concentration. 

 Relationships between RDX concentration and daily flow rates in springs suggest both RDX 
dilution and mobilization of RDX from macropores during high-flow regimes (LANL 1998, 059891, 
Figure 4.5-3; LANL 2033, 077965, Figure 4.5-2). The springs exhibit differing RDX behavior 
under high flow associated with spring runoff and monsoonal rains, suggesting multiple recharge 
paths impinging on secondary RDX sources in the vadose zone. 

 RDX fluxes/masses are related to discharge rates with larger mass discharges during high flow 
rates (LANL 2003, 077965, Figure 4.5-4). This effect was most pronounced for SWSC Spring. 

 It is hypothesized that the RDX-rich waters in the shallow vadose zone represent ribbon-like 
groundwater bodies; these shallow perched zones may drain along pathways into the deeper 
vadose zone and contribute to RDX detected in deep perched groundwater and in the regional 
aquifer. 

 These RDX-rich ribbons are derived from infiltration of ponded water in the 260 Outfall, 90s Line 
Pond and other mesa-top sources to perched zones via fractures and surge beds. 

Current RDX concentrations and distributions in perched-intermediate groundwater in the upper vadose 
zone generally support the contaminant conceptual site model provided in the 1998 and 2003 RFI reports 
for the 260 Outfall (Figures 7.2-5 and D-2.2-3). The intermediate-depth boreholes (MSC-16-2665 and 
90LP-SE-16-02669) have been dry since the 2003 RFI report was published. Martin Spring appears to 
have a slightly lower base-flow RDX concentration during the past 5 yr than it did from 1998 to 2002, 
whereas Burning Ground Spring RDX may be trending up slightly during the past 5 yr (Figure D-2.2-3). 
Perhaps because of the reduced frequency of analysis in all the springs during the past few years, high 
RDX “peaks” are less distinct in the springs; thus correlations between high flows and high concentrations 
are more muted. Both SWSC and Martin Springs were dry for several years from 2002 to 2005, so no 
seasonal data for RDX in that time frame could be determined. Overall the range of RDX concentrations 
in all three springs shows less variation during the past 5 yr than in the previous investigation time 
frames.  

Deep Perched-Intermediate Groundwater. Deep perched groundwater in wells R-25 (screens 1, 2, 4), 
CdV-16-1(i), CdV-16-2(i)r, R-25b, and CdV-16-4ip (Figure 3.2-2) is contaminated with RDX, typically at 
levels above the standard of 6.11 µg/L (Figures 7.2-5, 7.2-7, and 7.2-8). Wells R-47i, CdV-37-1(i), R-27i 
(Figure 3.2-2) contain deep perched-intermediate groundwater zones, but these zones do not show the 
presence of RDX. Wells R-18, CdV-R-15-3, and R-48 (Figure 3.2-2) did not intersect perched 
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groundwater, so the RDX-contaminated deep perched-intermediate zone is restricted to a zone 
underlying upper Cañon de Valle (Plate 1, Figures 7.2-7, 7.2-8, and 7.2-9). RDX is distributed quite 
heterogeneously; the highest RDX values are in the upper screen of CdV-16-4ip (greater than 200 µg/L), 
which is located in the upper-perched zone in the Puye Formation. At nearby wells completed in the same 
zone (CdV-16-1[i]; CdV-16-2[i]r; R-25 screen 1, 2; R-25b), RDX concentrations are typically a factor of 3 
lower than those in CdV-16-4ip screen 1 (Figures 7.2-5 and 7.2-8). There are no obvious systematic 
relations between these concentration variations and hydrologic gradients. These observations suggest 
RDX-bearing groundwater recharges the upper perched zone in the Puye Formation along multiple “fast” 
pathways through the vadose zone, such as fracture zones, rather than by a single RDX recharge 
pathway. The most important recharge pathway is hypothesized to be within Cañon de Valle in losing 
reaches between Burning Ground Spring and MDA P. RDX concentrations along these recharge 
pathways also varied temporally.  

Time series plots of RDX concentrations for the well screens and wells in this deep-perched zone exhibit 
varied RDX behavior (Figure D-2.2-3). Over the past 5 yr, R-25 (screen 1) appears to show decreasing 
concentrations of RDX; R-25 (screen 2) shows a variable trend; R-25 (screen 4) is broadly increasing in 
RDX concentration; R-25b does not exhibit strong systematics, although the concentration of has been 
decreasing for the last four sampling rounds; CdV-16-1(i) has maintained a fairly constant RDX 
concentration; CdV-16-2(i)r has also maintained a fairly constant concentration, with slightly higher values 
in two sampling rounds (Figure D-2.2-3). 

Regional Groundwater. Regional groundwater at TA-16 has shown RDX contamination in the past and in 
some case in recent samples; however, currently all RDX values are below the standard of 6.11 µg/L 
(Figures 7.2-5 and 7.2-8). This regional aquifer contamination has been observed in R-25 screens 5, 6, 7, 
and 8, in R-63, and in R-18 (Figure 3.2-2). The RDX in the regional aquifer represent a combination of 
RDX-rich waters that were dragged down during the drilling of wells and transport from contaminated 
deep-perched zones by porous and fracture flow. Other wells in the Water Canyon and Cañon de Valle 
watershed, including other wells in and around TA-16 (CdV-R-15-3, CdV-R-37-2, R-48) (Figure 3.2-2), do 
not show RDX contamination in the regional aquifer. Springs along White Rock Canyon do not show RDX 
contamination. 

R-25 screens 5, 6, 7, and 8 show rapidly decreasing RDX concentrations between 1998 and the present 
(Figure D-2.2-3). Time-series plots show concentrations of RDX at screens 5 and 6 of well R-25 have 
decreased to <1 µg/L and at screens 7 and 8 are now nondetects. These decreasing trends represent the 
recovery of natural conditions in the aquifer around the well screens following mixing of RDX-rich water 
from the perched zones with the regional aquifer during drilling. Additionally, RDX-rich water from the 
upper well screens entered the lower well screens during well construction while repairs were made to 
well screen 3; the well screens were not isolated by packers for an extended period of time during well 
construction (Broxton et al. 2002, 072640).  

The first sample collected from well R-63 shows a low RDX value of 1.25 µg/L. This concentration may 
reflect RDX inputs from perched contaminated zones during drilling, and additional sampling data are 
needed to reliably characterize RDX concentrations in the regional aquifer at this location. R-18 has 
shown consistent, slowly increasing RDX concentrations during the past several years (Figure D-2.2-3). 
The highest RDX concentrations in well R-18 are about the same as the single RDX concentration 
obtained for well R-63. It is uncertain whether the RDX at R-18 originated from local sources in the 
Pajarito watershed (e.g., TA-9) or if it represents the northern edge of a contaminant plume associated 
with upper Cañon de Valle. The Cañon de Valle source is considered more likely because the mass of 
RDX released was orders of magnitude greater than in Pajarito Canyon. 
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7.2.2.1.3 Barium 

Overview. Barium is a significant COPC within the Water Canyon/Cañon de Valle watershed. The two 
principal HE used in WW II–era HE lenses were Composition-B and Baratol; the latter contained TNT and 
the inert material barium nitrate (LANL 1994, 039440). Baratol was processed and/or tested extensively 
at TA-11, TA-14, TA-15, and TA-16 in the Water Canyon/Cañon de Valle watershed (Figure 1.1-1, 
Plate 1) from 1945 through the 1950s. Barium nitrate use is estimated at greater than 500 000 lbs over 
the past 50 yr (LANL 1993, 039440). Primary barium sources include open burn/open detonation sites, 
firing sites, HE-processing buildings, and MDAs (LANL 1993, 039440). Of these, the 260 Outfall that 
discharged into Cañon de Valle is probably the most significant source. Cessation of outfall discharge and 
IM cleanup in the outfall area has significantly reduced the barium source term to the environment (LANL 
2002, 073706), but decreases in alluvial and shallow groundwater barium concentrations have yet to be 
realized (LANL 2003, 077965, and Figures D-2.2-2 and D-2.2-3 of this report). This lack of reduction likely 
reflects residual inventories in the alluvial (see section 7.1.1) and vadose systems that act as secondary 
source terms for water contamination.  

Within the Water Canyon and Cañon de Valle watershed, barium in filtered water samples is detected 
only above the NMWQCC filtered groundwater standard of 1000 µg/L in alluvial wells and surface waters 
in Cañon de Valle (Figures 7.2-10 and 7.2-11). Barium is not found above standards in intermediate or 
regional groundwater.  

Fate and Transport. Barium nitrate dissociates in water to the barium cation and nitrate anion. One factor 
that affects the geochemical behavior of barium is the degree of saturation of barium minerals in water, 
which can lead to precipitation or dissolution of barium minerals. In the Cañon de Valle alluvium, barium 
exists in both dissolved and solid phases; the latter includes barite (BaSO4) and witherite (BaCO3) (LANL 
1998, 059891). PHREEQEC geochemical modeling suggests that spring and alluvial waters are 
supersaturated with barite, consistent with the common occurrence of barium in Cañon de Valle 
sediments (section 7.1.1). Geochemical modeling suggests that increased pH and carbonate 
concentrations will cause witherite to precipitate. Simple dewatering during dry periods could cause these 
conditions to be met along the margins of the alluvial system (LANL 1998, 059891). The two solid-phase 
compounds differ in solubility. Once precipitated, barite will remain insoluble under natural conditions. 
Witherite present in the alluvial sediment under dry conditions may dissolve under wet, more water-
saturated conditions (LANL 2003, 077965).  

Barium also has an affinity for adsorption on clays, oxides, and hydrous oxides, with literature values for 
equilibrium sorption coefficients in soil ranging from 66 µg/L to 2800 mL/g (Myers 2003, 076188). Barium 
sorption on these clay and oxide minerals takes the form of ion exchange and chemisorption, with 
sorption on clays primarily from ion exchange. Furthermore, barium sorption on clay is thought to be 
minimally reversible under natural conditions. Once barium is sorbed, it is partially immobilized or “locked 
down” on the clay surface (Myers 2003, 076188). Consequently, ion exchange of barium on natural clay 
can serve as a means of immobilizing barium or retarding its movement in the environment. The fine-
grained sediment deposits in Cañon de Valle contain the highest contaminant inventories (section 7.1.1), 
indicating the clay content of the fine particle size may be important in affecting the distribution of barium 
(LANL 2003, 077965). A literature search for barium sorption studies on tuff yielded no published studies; 
studies done as part of the CMS (LANL 2007, 098192) show Kds for water/tuff of 72 mL/g to 79 mL/g. 
These values are sufficiently large that significant natural retardation of barium is expected. The tuff 
studied (from Qbt 4 of the Tshirege Member, a moderately welded devitrified ignimbrite), has small 
amounts of clays and oxides, which tend to have higher capacity to sorb metals when compared to the 
tuff matrix and phenocrysts. It is likely that more altered tuff units or other units with greater amounts of 
clays and oxides (e.g., the Puye Formation) will retard barium to an even greater extent than predicted 
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with the studied samples (LANL 2007, 098192). The relative sorption potential of barium and RDX is 
reflected in their respective contaminant distributions, with significantly higher RDX concentrations in 
intermediate and regional groundwaters, presumably reflecting significant barium sorption onto tuff and 
near-surface sediment. The dynamics of barium adsorption onto both tuff and alluvial sediment and the 
relative fraction of barium partitioning between its various forms is an important factor controlling its fate 
and transport (LANL 2003, 077965; Reid et al. 2005, 093660). Barium does not biodegrade because it is 
an inorganic contaminant (LANL 2003, 077965). 

Because barium is a COPC above standards only in the surface and alluvial systems, surface and alluvial 
hydrology is a key component controlling barium mobility. In addition to flushing dissolved barium from 
porewater and desorbing any reversibly sorbed barium, rising alluvial groundwater levels can dissolve 
barium minerals, primarily witherite, present in the unsaturated zone (Reid et al. 2005, 093660). SEM 
analysis of Cañon de Valle sediments shows pronounced dissolution features associated with witherite 
(Reid et al. 2005, 093660). Alternatively, falling alluvial groundwater tables may cause the evaporation of 
water and the precipitation of barium minerals. In either scenario, the presence of these forms of barium 
in alluvial sediments represents a widespread continuing source mobilized by stormwater or a rising 
alluvial groundwater table associated with episodic precipitation events (LANL 2003, 077965). The 
presence of barium minerals partially buffers barium concentrations in surface waters and significantly 
buffers barium concentration in alluvial waters (Reid et al. 2005, 093660). Figure 5.2-3 of the Phase III 
RFI (LANL 2003, 077965) presents examples of the effect of the springs, alluvial groundwater, and 
surface-water interconnection on barium concentrations. Barium concentrations remain relatively 
consistent among the three types of water over low, medium, and high surface flow sampling events, 
probably because of buffering by barium-contaminated sediments. Alluvial groundwater barium 
concentrations are the highest, surface-water concentrations are intermediate, and the spring 
concentrations are the lowest. These results show that the spring discharges in Cañon de Valle 
substantially dilute the concentrations in the alluvial groundwater and surface-water systems. The 
differences between the alluvial groundwater and surface-water concentrations are largely controlled by 
the spatial distribution and buffering capacity of barium minerals in the canyon sediment (LANL 2003, 
077965). 

The alluvial groundwater system in Cañon de Valle is heterogeneous in both contamination and 
hydrologic properties such as saturation. Contaminant concentrations in water do not represent a simple 
“plume” with decreasing concentrations from the source or center of the plume. Barium increases and 
decreases in relative abundance in springs, surface waters, and alluvial groundwaters because of the 
variable exchange between surface and alluvial groundwaters dependent on the flow regime; variable 
degrees of mobilization of vadose zone and alluvial sediments; location of contaminant inventories; and 
varying degrees of dilution from runoff, interflow, and vadose zone discharge (LANL 2003, 077965). 

Principal Sources. Primary sources of barium to Cañon de Valle, where exceedances of barium 
standards in water occur, include the 260 Outfall area, MDA R, MDA P, the Burning Ground sites 
[SWMUs 16-010(b,c,d,e,t) and 16-028(a) and Consolidated Units 16-010(h)-99 and 16-016(c)-99]; the 
90s Line Pond portion of Consolidated Unit 16-008(a)-99; and other process building in the WW II area of 
TA-16 (Figure 1.1-1, Plate 1). The latter three sources may also affect the waters of Fishladder and S-Site 
Canyons (Figure 1.1-1, Plate 1). 

Archival records, process knowledge and contaminant masses indicate the 260 Outfall is the primary 
source of barium in the watershed, which is consistent with the highest concentrations of barium 
occurring in sediment deposits downstream from the 260 Outfall (section 7.1.1). Before the IM cleanup, 
barium concentrations in outfall sediment were up to 20,000 mg/kg (LANL 1998, 059891). The 260 Outfall 
drainage has been substantially reduced as a barium source following the IM cleanup (LANL 2002, 
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073706). More than 1300 yd3 of contaminated material was removed from this area. The residual 
contaminated soil volume was estimated to be less than 100 yd3 (LANL 2002, 073706), some of which 
was removed during subsequent corrective measures activities. In 2009–2010, approximately 40 yd3 of 
soil was removed from the former settling pond area downgradient of the 260 Outfall, and approximately 
10 yd3 of soil and tuff was excavated from five locations in the outfall drainage channel (LANL 2010, 
108868). 

MDA R (SWMU 16-019) is located northwest (upcanyon) of the 260 Outfall area (Figure 1.1-1, Plate 1). 
MDA R was constructed in the mid-1940s and used as a burning ground and disposal area for waste 
explosives and possibly other debris. Potential contaminants at this MDA include HE, HE byproducts, and 
metals (particularly barium) (LANL 2003, 085531). This source has been reduced by the cleanup 
activities following the Cerro Grande fire in 2000 (LANL 2001, 069971). The existence of higher average 
concentrations of barium in the active channel sediments upstream from the 260 Outfall rather than 
downstream in samples collected from 1994 to 1997 indicate in the past MDA R contributed more barium 
than the 260 Outfall drainage (section 7.1.1; LANL 2003, 077965). 

Over the years, hundreds of thousands of pounds of HE and HE-contaminated waste material have been 
burned at the Burning Ground SWMUs (Figure 1.1-1, Plate 1). The remaining noncombustible material 
was subsequently placed in MDA P (SWMU 16-018), north of the burning ground (through 1984) or taken 
to TA-54 for disposal (1984 to present). A barium nitrate pile was located at the TA-16 Burning Ground for 
many years (LANL 2003, 085531).  

The 90s Line Pond is an inactive unlined settling pond located a few hundred feet southwest of building 
260. The pond received barium and other HE-related contaminants (LANL 2003, 085531).  

Geomorphic investigation results support the existence of at least three sources of barium for the 
sediment in Cañon de Valle: (1) a minor source upstream from MDA R, possibly SWMU 16-026(m), the 
outfall for the 90s Line building; (2) a larger source at or near MDA R; and (3) the 260 Outfall. Sediments 
in Cañon de Valle and S-Site Canyon represent a widely dispersed secondary source of barium to 
surface and alluvial water. Without continued supply of barium from MDA R and the 260 Outfall, 
concentrations in the active channel of Cañon de Valle are expected to decline over time, as will 
concentrations of barium contained within stormwater or deposited on floodplains, so this secondary 
source should attenuate gradually (LANL 2003, 077965). Section 7.1 provides further details on the 
distribution and geochemical behavior of canyon sediment secondary sources of barium. 

Surface Water. No surface-water standards are available for barium, but barium has been detected above 
the NMWQCC groundwater standard (1000 µg/L) in filtered samples of nonstorm-related surface water in 
Cañon de Valle and the 90s Line Pond, and also in nonfiltered samples of nonstorm-related surface water 
in Fishladder, S-Site, and Water Canyons. Barium was detected above the ESL of 3.8 µg/L in all 
nonfiltered nonstorm-related surface-water samples from the Water Canyon and Cañon de Valle 
watershed collected from 2003 to 2011. Excluding the 90s Line Pond, the maximum result during this 
period was 8370 µg/L in 2003 from the Cañon de Valle 13 sampling location, downcanyon from MDA P. 
Some of this barium is naturally occurring, as shown by results as high as 46.5 µg/L for nonstorm-related 
surface water from Water Canyon west of the Laboratory. However, most of the barium is clearly related 
to releases from Laboratory sites, including the 260 Outfall, into Cañon de Valle. Barium has been 
detected above the BV in sediment samples in the farthest downcanyon investigation reach (WA-5), 
indicating probable surface-water transport to the Rio Grande (section 7.1.1). Plots showing all analytical 
results for barium in nonfiltered surface-water samples from 2003 to 2010 as a function of distance from 
the Rio Grande are presented in Figures D-2.1-1 and D-2.1-4 in Appendix D. 
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The most detailed studies of Cañon de Valle surface water occurred from 1994 to1996 when 38 surface-
water locations were sampled, and between 1998 and 2003 when a subset of 16 stream profile locations 
were sampled quarterly to determine seasonal dynamics in contaminant concentrations. S-Site Canyon 
surface water was also studied in detail from 1998 to 2003 with the sampling of stream profile locations. 
These studies are discussed in detail in section 3.4.2.3 of the 1998 RFI for the 260 Outfall (LANL 1998, 
059891) and in Chapter 3 of the 2003 RFI for the 260 Outfall (LANL 2003, 077965). 

Surface water concentrations from 55 samples analyzed during the Phase II RFI were as high as 
6520 µg/L, with the highest concentration detected at location 16-2757 near SWSC Spring (Figure 3.2-2). 
No systematic differences were noted between filtered and unfiltered samples. The 1994 data set is 
limited but shows a slight increase in barium concentration with distance from the 260 Outfall source 
area. The 1996 data set indicates a peak in barium concentration (6520 µg/L) near SWSC Spring, 280 ft 
downstream from the 260 Outfall source area. Concentrations drop farther downstream, then show a very 
slight increasing trend (with minor fluctuations), and exhibit a jump in concentration (6490 µg/l) at 3275 ft 
downstream from the source area (about 1000 ft downgradient from MDA P [Figure 1.1-1, Plate 1]). 
Concentrations of barium drop again with distance down drainage. The 1997–1998 data set indicates a 
slight increasing trend of barium concentration (with minor fluctuations) to its peak concentration 
(6800 µg/L) at 5625 ft downstream from the 260 Outfall source area, and then concentrations steadily 
decrease down Cañon de Valle.  

During Phase III investigations in Cañon de Valle, barium was detected in 70 of 70 filtered samples, with 
concentrations ranging from 15.5 µg/L to 12,900 µg/L. Unfiltered concentrations in 81 samples were as 
high as 16,300 µg/L. S-Site Canyon surface-water values were generally significantly lower than in 
Cañon de Valle, with a maximum concentration of 512 µg/L detected in 13 filtered samples and to 
8560 µg/L in 13 unfiltered samples. 90s Line Pond values ranged to 6700 µg/L in 6 filtered samples and 
to 67,000 µg/L in 8 unfiltered samples.  

Key points from the RFI reports related to the conceptual site model for barium transport are summarized 
below. 

 The surface-water and alluvial systems must be considered together when assessing barium 
dynamics in surface water in Cañon de Valle. Barium concentrations are consistently higher in 
the alluvial groundwater than in the surface water (see section on alluvial water below). One 
explanation for this is a secondary source of barium resides within the alluvium, and localized 
exchange of surface water and alluvial groundwater can occur.  

 Results from Phase II and III investigations demonstrate significant temporal and spatial 
variability exists in surface-water concentrations. This variability is related to variable exchange 
between surface and alluvial groundwaters dependent on the flow regime; variable degrees of 
mobilization of vadose zone and alluvial sediments; location of contaminant inventories (including 
barium minerals that control the degree of barium saturation); and varying degrees of dilution 
from runoff, interflow, and vadose zone discharge.  

 Reaches in Cañon de Valle are losing and gaining (Appendix F). The water lost may move into 
storage in the alluvium or represent a source for recharge to the more deeply perched 
groundwater. Gaining areas could represent an additional source of contamination to the surface-
water system (LANL 2003, 077965).  

 In locations with high suspended solids, such as 90s Line Pond, unfiltered samples can have 
much higher concentrations of barium than filtered samples, suggesting a component of barium 
associated with particulates. 
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Surface-water barium data for the Water Canyon and Cañon de Valle watershed for the period from 2003 
to 2011 are presented as a subway plot in Figure 7.2-10 and representative recent data (2010) are 
presented on an exceedance map in Figure 7.2-11 where comparisons are made to groundwater 
standards to illustrate where the highest concentrations occur (i.e., no surface-water standard exists, and 
the comparison is made for contextual purposes only). Many fewer surface-water samples have been 
collected in Cañon de Valle since 2003. As seen in Figure 7.2-11, most of the Cañon de Valle surface-
water locations have concentrations greater than 1000 µg/L in filtered samples, as has surface water in 
90s Line Pond. The highest surface-water value is seen at 90s Line Pond in an unfiltered sample 
(59,400 µg/L in 2006). These high values are consistent with evaporative concentration in the 90s Line 
Pond, coupled with the association of barium with the high suspended solids, particularly when the pond 
is significantly evaporated. All locations in Water Canyon are below the filtered groundwater standard. 
Barium concentrations increase at the Water at Beta location below the Cañon de Valle/Water Canyon 
confluence relative to upgradient locations in Water Canyon, suggesting a contribution of barium from 
Cañon de Valle surface waters to Water Canyon surface waters at this point. Barium concentrations are 
slightly elevated at location Between E252 and Beta relative to upgradient location Water above NM 501, 
suggesting that minor sources of barium may input directly to Water Canyon (Figures 7.2-10 and 7.2-11). 
Elevated values (though well below 1000 µg/L) persist at least to surface-water location Water Below 
State Route 4, when compared with Water above NM 501 (Figure 7.2-11). No strong temporal trends 
exist in surface water data (Appendix D on CD). The lack of reduction in surface-water concentrations of 
barium does not reflect the overall long-term effectiveness of the cleanups at the 260 Outfall source area 
or at MDAs R or P; rather it likely reflects residual inventories in the alluvial and vadose systems that act 
as secondary source terms. Surface water data from 2003 to 2011 do not modify the conceptual site 
model for the fate and transport of barium. 

Alluvial Groundwater. Alluvial groundwater in Cañon de Valle and S-Site, Fishladder and Water Canyons 
is contaminated with barium; in Cañon de Valle, filtered alluvial samples typically exceed the NMWQCC 
standard of 1000 µg//L, except in alluvial well CdV-16-02655 (Figures 7.2-10 through 7.2-13).  

A detailed discussion of barium in the Cañon de Valle and S-Site Canyon alluvial wells is provided in 
Chapter 3 of the 2003 RFI report on the 260 Outfall (LANL 2003, 077965); preliminary insights into the 
alluvial groundwater in Cañon de Valle are provided in the 1998 RFI report for the 260 Outfall (LANL 
1998, 059891, section 3.4.2.4). Phase II and Phase III investigation data show similar ranges for barium 
alluvial groundwater concentrations in Cañon de Valle. In the Phase III report, barium in 71 filtered 
samples is reported as high as 13,000 µg/L, while unfiltered values in 83 samples range to 18000 µg/L. 
The lowest concentration of barium in the alluvial groundwater was detected in upstream well 
CdV-16-02655, followed by wells CdV-16-02656 and CdV-16-02659 (Figure 3.2-2). The highest barium 
concentration was detected in well CdV-16-02658 (Figure 3.2-2). S-Site Canyon alluvial barium 
concentrations were as high as 300 µg/L in 13 filtered samples and to 38,000 µg/L in 13 unfiltered 
samples.  

Phase II and Phase III investigations led to the recognition of several key points relevant to fate and 
transport of barium in the alluvial system, including the following. 

 Barium concentration trends in alluvial groundwater over time are stable to slightly decreasing. 
Spikes associated with pulses of barium into the system are possibly from sediment flushing.  

 Another possible model for the fluctuating pattern observed for barium time-series concentration 
data involves redissolution and mobilization of contaminants in the vadose zone and alluvial 
system as a result of precipitation events. 



Water Canyon/Cañon de Valle Investigation Report 

82 

 Barium concentrations are consistently higher in alluvial groundwater than in surface water. 
Surface runoff and spring flow contribute contaminants to the alluvial system, but the springs 
generally dilute the higher levels of contamination in the surface water and alluvial groundwater. 

 The lowest concentration of barium is detected in the most westerly, upstream well 
CdV-16-02655, followed by wells CdV-16-02656 and CdV-16-02659. The highest barium 
concentration was detected in well CdV-16-02658, which may indicate a mass of barium mid-
canyon, near well CdV-16-02658. 

 There does not appear to be a significant correlation between barium concentrations and 
saturated thickness.  

 No evidence of an effect or reduction in barium concentration related to the IM source removal 
action is apparent.  

 Sediments in Cañon de Valle and S-Site Canyon represent a secondary source for barium that is 
potentially mobilized by surface water and alluvial groundwater. Moreover, the perennial reach of 
Cañon de Valle alluvial groundwater provides a potential for subsequent infiltration of mobile 
contaminants. 

Alluvial groundwater barium data for the Water Canyon and Cañon de Valle watershed for the period from 
2003 to 2011 are presented as a subway plot in Figure 7.2-10, and representative recent data (2010) are 
presented on an exceedance map (Figure 7.2-11) and in cross-section (Figures 7.2-12 and 7.2-13). 
Barium data during this period generally support the contaminant conceptual site model provided in the 
Phase II and Phase III RFI reports.  

Temporal trends for the alluvial wells are shown in Figure D-2.2-2, which includes pre-2003 data. In 
Cañon de Valle, well CdV-16-02655 has shown lower concentrations since the early 2000s with very little 
subsequent temporal variability. Well CdV-16-02656, however, has shown increasing barium 
concentrations during base flow since 2003–2004, with some spikes indicative of flushing and/or witherite 
dissolution when the system has periodically wet up during spring snowmelt events. Well CdV-16-02657 
has shown no recent temporal trend and a relatively muted response to snowmelt events. Well 
CdV-16-02658 is the only alluvial well in the watershed that shows a decreasing trend in barium 
concentration. This well shows an increase in barium concentrations during snowmelt in 2005 but a 
muted response to other snowmelt events. No strong temporal trend is observed in well CdV-16-02659. 
Taken together, these observations suggest the IM has yet to show a strong effect on alluvial 
groundwater barium concentrations, and the concentration responses to hydrologic variability have 
become more muted relative to earlier years. 

The Fishladder Canyon alluvial wells have only a short temporal record with no obvious trends 
(Figure D-2.2-2). Barium concentrations are slightly higher than in S-Site Canyon alluvial wells and lower 
than in Cañon de Valle alluvial wells. The S-Site Canyon alluvial wells also show no temporal trend 
(Figure D-2.2-2).  

At wells WCO1-r and WCO-2, located downstream of the Cañon de Valle/Water Canyon confluence 
(Figure 3.2-2), barium concentrations in filtered alluvial groundwater are approximately 2 orders of 
magnitude lower than those in Cañon de Valle.  

Perched-Intermediate Groundwater 

Upper Vadose Zone and Springs. Detailed discussions of barium in upper-vadose-zone waters at TA-16 
are provided in the 1998 and 2003 RFI reports for the 260 Outfall (LANL 1998, 059891; LANL 2003, 
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077965). Chapter 4 of the 2003 RFI report provides the most detailed discussion of the conceptual site 
model for barium transport in the TA-16 uppermost vadose zone, particularly with respect to the TA-16 
springs.  

As part of the Phase II RFI subsurface investigation (LANL 1998, 059891), five wells were drilled to 
depths of 28 to 63 m (91 to 207 ft) to characterize the upper vadose zone. Shallow perched groundwater 
in these wells is ephemeral. The ephemeral water-bearing zones in wells MSC-16-2665 and 
90LP-SE-16-02669 and a well located near the 260 Outfall (16-260E-02712) occasionally contain 
contaminated water during periods of surface-water flow (Figure 3.2-2). Four filtered samples collected as 
part of the Phase III RFI show barium concentrations in well MSC-16-02665 (S-Site Canyon) and for a 
subsurface flow event that occurred in April 1998 at well 16-260E-02712 as high as 152 µg/L (i.e., up to 
approximately 2 times background). These results are consistent with limited overall mobility of barium at 
depth because of sorption but suggest that rapid transport events can result in slightly elevated barium 
concentrations at these depths.  

The highest discharge rates for shallow perched groundwater at TA-16 occurs at Martin, SWSC, and 
Burning Ground Springs. Phase III RFI data showed that 94 of 94 filtered water samples from TA-16 
springs contained detectable barium ranging to 914 µg/L, while 99 of 99 unfiltered samples contained 
detectable barium ranging to 1310 µg/L. Aspects of the Phase III geochemical conceptual site model for 
barium in springs discharging from the upper vadose zone include the following. 

 No significant temporal trends in barium concentrations were observed at Martin Spring 
(Figure D-2.2-3). The concentration of barium decreases during periods of increased flow at this 
spring, suggesting a dilution effect.  

 SWSC Spring also shows no temporal trends in barium concentration (Figure D-2.2-3), but at this 
spring, concentrations are not significantly affected by flow.  

 Barium concentrations may be declining with time at Burning Ground Spring (Figure D-2.2-3), 
although this trend may be associated with hydrologic drought (less flushing of barium from the 
upper vadose zone). Short-residence time/high-flow events may lead to increased barium 
concentrations from the flushing of upper vadose zone inventories. 

 Reduction in flow associated with drought conditions does not seem to have reduced the mass 
(concentration multiplied by flow rate) of barium discharged at Martin and SWSC Spring, although 
a slight decrease is indicated for Burning Ground Spring. Therefore, longer residence time base 
flow must be encountering a source of contamination in the mesa vadose zone as it travels to the 
springs. In other words, both short residence time flows resulting from mesa-top recharge during 
snowmelt or precipitation events and longer term base flow recharging at higher elevation interact 
with a shallow vadose zone inventory. Section 7.2.2.2.4 discusses the isotopic constraints on 
these two flow components. 

 Martin Spring has slightly lower barium concentrations than either SWSC or Burning Ground 
Springs. 

 Barium at Martin Spring may have a different source than barium at SWSC or Burning Ground 
Springs, which appear to be hydrologically connected to the 260 Outfall area. 

 Concentrations of barium are lower in TA-16 springs than in surface and alluvial waters. 
Therefore, spring discharges tend to dilute barium concentrations in the latter systems. 

 No definitive evidence suggests the 2000–2001 source area sediment removal at the 260 Outfall 
has resulted in decreasing concentrations of barium.  
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Barium data for spring discharge for the Water Canyon and Cañon de Valle watershed for the period 
2003 to 2011 are presented as a subway plot in Figure 7.2-10, and representative recent data (2010) are 
presented on an exceedance map (Figure 7.2-11) and in cross-section (Figures 7.2-12 and 7.2-13). No 
exceedances of groundwater standards have been observed. No long-term temporal trends in barium 
concentration occur, suggesting that the 260 source area IM has yet to have an effect on barium 
concentrations in shallow perched groundwater. The residual contaminant inventory in the upper vadose 
zone continues to act as a secondary source for barium discharged at springs. Lower sampling resolution 
relative to Phase II and Phase III RFI investigations make it difficult to assess the effect of periodic 
increases in flow at the springs. Barium data during this period generally support the contaminant 
conceptual site model provided in the Phase II and Phase III RFIs. 

Deep Perched-Intermediate Groundwater. Recent deep perched-intermediate groundwater barium 
concentrations are consistent with the conceptual site model of low mobility of barium in the subsurface 
because of sorption. Values are generally within the background range (Figures 7.2-12 and 7.2-13).  

Regional Groundwater. Similarly, recent regional aquifer barium concentrations are consistent with the 
conceptual site model of low mobility of barium in the subsurface due to sorption. Values are generally 
well below background (Figures 7.2-12 and 7.2-13). The exception to this pattern is screen 5 of well 
CdV-R-15-3, which shows barium concentrations slightly above background. Barium concentrations at 
this well have been decreasing over time (Figure D-2.2-3). Elevated concentrations at this well are 
thought to be due to drilling fluid effects (LANL 2007, 095787). 

7.2.2.1.4 Boron 

Overview 

Boron was selected as a secondary inorganic indicator constituent because it (1) was a component of the 
explosive Boracitol and as such was processed in a limited number of facilities at TA-16, and (2) is 
present in the environment at levels greater than standards in a few distinct locations, particularly at 
Martin Spring and in S-Site Canyon. Boron also represents a more conservative inorganic constituent 
than barium, the principal inorganic contaminant within the Water Canyon and Cañon de Valle watershed. 
In the 2003 RFI (LANL 2003, 077965), boron was retained as a COPC in springs and in the intermediate-
depth perched groundwater system because its maximum value exceeded screening values. In the 
current data set, boron at levels greater than regulatory standards in water is largely restricted to 
Martin Spring and associated downgradient locations within S-Site Canyon. 

Fate and Transport 

Boron is a nonmetallic element and has an oxidation state of +3. Boron is released to the environment 
through the weathering of rocks, boric acid volatilization from seawater, and volcanic activity. Boron is 
also released via anthropogenic sources such as sewage outfall, glass product manufacture, and use of 
borates/perborates in the home and industry. In solution, its principal hydrolysis reaction is the conversion 
of boric acid, B(OH)3, to borate ion, B(OH)4

-. Boric acid solubility in water is 4.72% at 20oC (EPA 2008, 
205677). Depending upon the pH, the cation present, and the temperature, a variety of hydrated 
polyborates, monoborates, and boric acid can coexist in solution. Because of the negative charge of 
borates in solution, boron is considered a highly mobile compound in the subsurface. Its sorption on to 
geomedia (e.g., clay minerals, oxides and hydroxides of iron and aluminum, organic matter) is heavily 
dependent on pH with a maximum adsorption between pHs of 8 and 10. In the groundwater environment 
in Water Canyon and Cañon de Valle, boron is a conservative constituent. 
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Principal Sources 

Boron was used and processed in a limited number of facilities at TA-16. Boracitol, an explosive 
consisting of boric acid and TNT, was processed at a moderate level during the 1950s and 1960s (LANL 
1993, 020946, Appendix D). Early site workers indicate that Boracitol casting occurred in former building 
16-515, located at V-Site (LANL 1994, 039440) (Figure 1.1-1, Plate 1). Boracitol machining would have 
occurred in TA-16-260 and perhaps other HE machining facilities such as the 90s Line. Boracitol was 
burned at the TA-16 Burning Ground and residues were placed in MDA P. Boracitol does not burn as 
readily as other HE; chunks of Boracitol were found in MDA P during its cleanup. Boron-bearing 
compounds would have been used at laundries located in the administration area at TA-16. These 
laundries discharged waste waters either to septic systems or to the sitewide sanitary waste system.  

Surface Water 

Significant boron contamination does not occur in surface water in the Water Canyon and Cañon de Valle 
watershed (Tables 6.3-2 and 6.3-3, Figures 7.2-14 and 7.2-15). Boron was detected above the ESL of 
540 µg/L and the New Mexico groundwater standard of 750 µg/L in only one nonfiltered, nonstorm-related 
surface-water sample collected from this watershed between 2003 and 2011. This result, 1430 µg/L, was 
obtained from S-Site Canyon below Martin Spring (Martin Spring Canyon 1 sampling location) in 2003. 
Two springs in the watershed that support short stretches of surface water also had boron results above 
the ESL during this period. Boron was consistently detected at concentrations from 892 to 1860 µg/L, 
above the ESL, in samples from Martin Spring, and in 2005 it was detected at 1110 µg/L, above the ESL, 
in a single sample from Fishladder Spring. Plots showing all analytical results for boron in nonfiltered 
surface-water samples from 2003 to 2010 as a function of distance from the Rio Grande are presented in 
Figures D-2.1-1 and D-2.1-4 in Appendix D. 

Alluvial Groundwater. Boron concentrations were above the BV of 51.89 µg/L in samples collected at two 
alluvial wells in Cañon de Valle and three alluvial wells in S-Site Canyon. The highest boron concentration 
(929 µg/L) was found in alluvial well MSC-16-06293, the only alluvial location where boron is detected 
above the New Mexico groundwater standard of 750 µg/L (Table 6.3-7) (Figures 7.2-14 through 7.2-17). 
Boron is also present at elevated levels in two nearby alluvial wells MSC-16-06294 and MSC-16-06295. 
All of these wells are located downgradient from Martin Spring in S-Site Canyon, which is the site within 
the watershed with the highest boron abundances. Additional findings include the following. 

 Boron concentrations in S-Site Canyon alluvial well MSC-16-06293 were high. Three of five 
sampling results in the last 10 yr were above the New Mexico groundwater standard of 750 µg/L.  

 Consistently elevated boron concentrations were also found in nearby alluvial wells MSC-16-
06294 (149 µg/L to 502 µg/L) and MSC-16-06295 (128 µg/L to 500 µg/L). These results are 
below the New Mexico groundwater screening level but above the background screening level.  

 The alluvial wells CdV-16-02655 and CdV-16-02659 have had average boron concentrations 
near the background level of 51.89 µg/L and showed a possible decreasing trend since 2006 
(Figure 7.2-14).  

Perched-Intermediate Groundwater and Springs. Boron was found in Martin Spring at concentrations 
consistently greater than the New Mexico groundwater standard of 750 µg/L (Figures 7.2-14 and 7.2-15) 
(Tables 6.3-12 and 6.3-13) (LANL 1996, 055077; LANL 1998, 059891). Boron was also detected above 
the perched-intermediate groundwater background concentration of 15.12 µg/L in some perched-
intermediate groundwater locations in the Water Canyon and Cañon de Valle watershed. These locations 
include CdV-16-1(i); CdV-16-2(i)r; CdV-16-4ip screen 1; R-25 screens 1, 2, and 4; and R-25b 
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(Figures 7.2-14 through, 7.2-17). Boron was not detected in downgradient intermediate wells 
(Figure 7.2-17), effectively bounding the boron contamination. Additional findings include the following. 

 Boron concentrations are consistently above the New Mexico groundwater standard in perched-
intermediate groundwater at Martin Spring; results over a 12-yr period range from 570 µg/L to 
2840 µg/L (Figure D-2.2-3). The highest value since 2003 was 1880 µg/L (Table 6.3-13). Boron 
concentrations have been fairly stable at about 1300 µg/L since 2007. These anomalously high 
boron concentrations, higher than in other contaminated water bodies within the watershed, 
suggest a distinct source for at least a portion of the contaminated waters in Martin Spring and its 
downgradient alluvial wells. This source may be either the Boracitol-casting operations at V-Site 
or one of the laundries located at TA-16. The presence of boron, along with other geochemical 
evidence, suggests that SWSC and Burning Ground Springs represent a separate hydrologic 
package than Martin Spring. 

 Boron concentrations in CdV-16-1(i) have been stable at about 60 µg/L, exceeding the perched-
intermediate groundwater background level of 15.12 µg/L (Figure 7.2-16). Boron concentrations 
are fairly stable at well CdV-16-2(i)r, ranging from 14.3 µg/L to 23.3 µg/L, close to background 
concentration (Figure D-2.2-3).  

 Boron concentrations at CdV-16-4ip screen 1 are above the intermediate background 
concentration of 15.12 µg/L. Similarly, the first measurement of boron concentration in 
CdV-16-4ip screen 2 is above the intermediate background concentration (Figure D-2.2-3).  

 In well R-25, boron concentrations in screen 1 and 2 have steadily decreased over time (Figure 
D-2.2-3). The most recent results in these two screens were 91 µg/L and 245 µg/L, respectively, 
above the intermediate background concentration. Boron concentrations in screen 4 have been 
stable over the last several years at a level of ~25 µg/L, slightly above the background SL. 

 Boron concentrations in well R-25b have dropped from 51.4 µg/L to 19 µg/L but are still slightly 
above background (Figure D-2.2-3). 

All these perched-intermediate groundwater zones may be reflecting the historic Boracitol operations at 
TA-16.  

Regional Groundwater 

In well R-25 screens 5, 6, 7, and 8, boron concentrations steadily decrease over time from about 150 µg/L 
to below background levels (Figure D-2.2-3). These decreases are to the result of the flushing of the high 
boron concentrations derived from the deep perched-intermediate zone that were introduced into regional 
groundwater during the drilling of R-25. Boron is below background or is below the detection limits in 
downgradient regional wells in the watershed, so boron contamination is bounded to the hydrologic zone 
beneath upper Cañon de Valle. 

7.2.2.1.5 PCE 

Overview. PCE represents one of the principal organic COPCs identified within the Water Canyon and 
Cañon de Valle watershed. PCE is a chlorinated solvent with the formula Cl2C=CCl2. It is a manmade 
chemical used for dry-cleaning clothes and as a “universal” degreasing agent. It was probably used as a 
degreaser in many facilities within the Water Canyon and Cañon de Valle watershed, particularly during 
the 1940s through 1960s. PCE has been detected in a number of locations within the Water Canyon and 
Cañon de Valle watershed. Two locations with PCE above the EPA MCL of 5 µg/L are Fishladder Spring 
and alluvial well FLC-16-25280, both located in upper Fishladder Canyon (Figures 3.2-1 and 3.2-2). Deep 
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perched groundwater in wells R-25 (screens 1, 2, 4); CdV-16-1(i); CdV-16-2(i)r; R-25b; and CdV-16-4ip 
(Figure 3.2-2) contains low level of PCE, typically near the PQL of 1 µg/L. In many cases, PCE follows the 
contaminant conceptual site model outlined for RDX; however, it appears to have additional sources that 
are not associated with HE-processing-outfalls such as the 260 Outfall. Other possible sources are the 
solvent storage rack located in the Zia shops area and the solvent burn tray at the TA-16 Burning Ground. 

Fate and Transport. PCE moves easily through soil to groundwater. PCE is moderately mobile, with an 
average solubility in groundwater of 150 mg/L and a soil-water partition coefficient (Log Koc) of 2.42 mg/L 
(EPA 1994, 205247). PCE is a DNAPL with a specific gravity of 1.62 g/cc (EPA 1994, 205247). Thus, 
PCE tends to sink to the bottom of aquifers because it is denser than water and is immiscible. Because of 
its moderate solubility, high volatility, moderate partition coefficient and mobility, and density greater than 
water, it is relatively easily leached from soil to groundwater. Because of its high volatility, PCE can be 
mobilized through dry vadose zones through vapor-phase diffusion. PCE is not highly flammable. Once in 
the subsurface, PCE may undergo biodegradation depending on subsurface conditions (the presence of 
nutrients, microorganisms, etc). The half-life degradation rate in groundwater is estimated to be between 
1 to 2 yr (Lee et al. 1998, 206412).  

PCE is slightly adsorbed on clay minerals (Estes et al. 1988, 205248), and the Henry’s adsorption 
coefficients were approximately proportional to the organic content of the soil samples.  

If PCE is released to water, it volatilizes readily. The estimated half-life ranges from <1 d to several weeks 
for surface water and between 1 to 2 yr for groundwater.  

If PCE is released to the atmosphere, it exists primarily in the gas-phase and is subject to photoxidation 
with estimated half-life ranging from <1 d to several days.  

Principal Sources. PCE is a manufactured chemical and does not occur naturally in the environment. It is 
a halogenated aliphatic organic compound which, because of its unique properties and solvent effects, 
has been widely used in dry cleaning, textile operations, and metal-degreasing activities. PCE and other 
solvents are known to have been used in HE-processing facilities, such as TA-16-260, to degrease 
machine tools and other equipment. Amounts of solvents used in individual processing facilities are 
estimated to be small. Thus, it is anticipated that low-levels of PCE and other solvents would have been 
discharged to the environment with RDX and other HE via process-building outfalls and would have been 
transported along similar environmental pathways such as fractures and surge beds to contaminated 
water bodies. Thus, PCE and other solvents collocated with RDX and other HE have a similar 
contaminant conceptual site model. 

Solvents were stored at locations at TA-16 outside the HE-processing area, including in a solvent storage 
rack located within the Zia shops area [SWMU 16-034(j)] and within the modern TA-16 Administration 
area in building 16-208 [SWMU 16-001(d)] (Figure 1.1-1, Plate 1) (LANL 1993, 020948; LANL 1995, 
057225).  

Solvents were burned at the solvent burning tray located in the southern portion of the TA-16 Burning 
Ground [SWMU 16-010(j)] (Figure 1.1-1, Plate 1). Because of its low flammability, PCE would likely have 
been volatilized during such thermal treatment. Similar solvent burning activities also may have occurred 
at the WW II burning grounds—MDA R (SWMU 16-019) and the administration area burn area 
(SWMU 16-009) (LANL 1993, 020948) (Figure 1.1-1, Plate 1). Spills and leaks associated with such 
activities are likely to have occurred. 
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Because PCE and other solvents are highly volatile, few near-surface soil samples show high 
concentrations of these constituents. Within the canyon sediments, PCE is detected within reach FL-2, 
within upper Fishladder Canyon (see section 7.1.2). 

Surface Water. PCE has not been detected in surface water in the Water Canyon and Cañon de Valle 
watershed. This is not surprising given the high volatility of chlorinated solvents. 

Alluvial Groundwater. Two alluvial wells in Cañon de Valle and one alluvial well in Fishladder Canyon are 
contaminated with PCE. PCE concentrations in alluvial well FLC-16-25280 in Fishladder Canyon are 
greater than the EPA MCL of 5 µg/L (Figures 7.2-18 and D-2.2-2). Key findings include the following.  

 The highest PCE values in the Water Canyon and Cañon de Valle watershed are in alluvial well 
FLC-16-25280, which is located in Fishladder Canyon downgradient of the TA-16 Burning Ground 
(Figure 3.2-2). The 2009 sample from this well contained the highest concentration of PCE 
(200 µg/L) and a high concentration of TCE (10.9 µg/L), above the respective EPA MCLs of 
5 µg/L. The current PCE value from this well is about 120 µg/L, 40% below the highest result. 
(Figures 7.2-18 and D-2.2-2). It is likely these high PCE concentrations result from solvents 
spilled at the solvent burn tray at the TA-16 Burning Ground, which were then transported to the 
waters in the Fishladder Canyon alluvial system.  

 The 2010 sample from alluvial well CDV-16-02655 in Cañon de Valle, located upgradient of the 
260 Outfall and downgradient of the Zia shops area (Figures 1.1-1 and 3.2-2), shows low level of 
PCE (1.3 µg/L) (Figures 7.2-18 and D-2.2-2). PCE was not found in sampling events before 
September 2005. Low concentrations of PCE ranging from 0.5 µg/L to 1.3 µg/L have been 
detected four times since September 2005. The Zia shops are a possible source for these low-
level PCE detections. PCE was detected once in alluvial well CdV-16-02658 (Figure D-2.2-2) but 
otherwise it is not found in alluvial wells in the Water Canyon and Cañon de Valle watershed. 

Perched-Intermediate Groundwater. PCE has been detected at concentrations below the EPA MCL of 
5 µg/L in perched-intermediate groundwaters in Cañon de Valle and Water, Fishladder, and S-Site 
Canyons. Exceptions are high concentrations of PCE, approaching 40 µg/L, detected in samples from 
Fishladder Spring (Figures 7.2-18, 7.2-19, and D-2.2-3). Perched-intermediate groundwaters containing 
PCE include spring waters at Fishladder, SWSC, Burning Ground, and Martin Springs, shallow (<60-m 
[<200-ft] depth) perched waters within the upper vadose zone (wells MSC-16-02665, well 
90LP-SE-16-026644, and R-26 PZ-2), and deep (>215-m [>700-ft] depth) perched waters in R-25, R-25b, 
CdV-16-1(i), CdV-16-2(i)r, and CdV-16-4ip. (Figure 7.2-20). Many of these PCE detects are collocated 
with RDX and can be attributed to similar release mechanisms and follow similar transport pathways, but 
some have unique sources or pathways. 

Shallow perched groundwater and springs. Except for Fishladder Spring, PCE concentrations detected in 
shallow perched groundwater are below the EPA MCL of 5 µg/L. Key points regarding these PCE 
occurrences include the following. 

 Two results for PCE at about 1 µg/L were reported for upper-vadose-zone well MSC-16-02665 as 
part of the initial drilling activity (Figure D-2.2-3). This well is located near the head of S-Site 
Canyon (Figure 3.2-2). It was drilled during the RFI Phase II and dried up soon after drilling. This 
well has contaminants similar to those in Martin Spring and may have similar sources and 
transport pathways. 

 PCE shows increasing abundances in piezometer R-26 PZ-2, installed in 2003 upgradient of 
TA-16 near well R-26 (Figure 3.2-2). PCE was sampled four times since 2009, and its 
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concentration has increased from 0.5 µg/L to 1.8 µg/L (Figures 7.2-18 and D-2.2-3). The source 
of the PCE in R-26 PZ-2 is probably spills at the solvent storage racks in the Zia shops area.  

 PCE has been detected six times in well 16-026644, installed in 2007 at TA-16 near the 90s Line 
Pond area (Figure 3.2-2). PCE concentrations have fluctuated between 1 µg/L to 4 µg/L over the 
last 2 yr (Figures 7.2-18 and D-2.2-3). The PCE probably has a similar source (90s Line or 30s 
Line ponds) and transport pathway to the RDX and other HE detected in this well. 

 High PCE concentrations of ~40 µg/L are present (from 2000 to 2004) in Fishladder Spring. No 
PCE was found in the six samples collected from 2005 to 2010. However, the most recent sample 
collected in April 2010 contained low level PCE (1.08 µg/L) (Figures 7.2-18, 7.2-19, and D-2.2-3). 
Fishladder Spring is located near alluvial well FLC-16-25280 (Figures 3.2-1 and 3.2-2) and 
probably has similar release sites and transport pathways to that well. 

 Burning Ground and SWSC Springs are contaminated with low levels of PCE. Concentrations 
have been fairly constant in the last 5 yr at about 1.5 µg/L, which is below the EPA MCL of 5 µg/L 
and above the PQL of 1 µg/L. Previous results for PCE in Burning Ground Spring have fluctuated 
between 0.5 µg/L to 4 µg/L (Figures 7.2-18, 7.2-19, 7.2-20, 7.2-21, and D-2.2-3). These PCE 
detects are collocated with RDX and other HE detects and probably have a similar source 
(260 Outfall) and transport pathways. 

 PCE was found in many samples from Martin Spring. PCE concentrations are below its PQL 
(1 µg/L) and near the method detection limit (MDL) of 0.25 µg/L (Figures 7.2-18 and D-2.2-3). 

Deep perched-intermediate groundwater. Deep perched-intermediate groundwater in wells R-25 (screens 
1, 2, 4); CdV-16-1(i); CdV-16-2(i)r; R-25b; and CdV-16-4ip (Figure 3.2-2) contains low levels of PCE, 
typically at levels near the PQL of 1 µg/L (Figures 7.2-18, 7.2-20, and D-2.2-3). Deep perched-
intermediate groundwater in wells R-47i, CdV-37-1(i), R-27i does not show the presence of PCE. Key 
points regarding these PCE occurrences include the following. 

 PCE concentrations in well CdV-16-1(i) have been fairly stable over the last 5 yr near the PQL of 
1 µg/L.  

 Well CdV-16-4ip, installed in 2010, contains PCE at approximately 1 µg/L. 

 PCE has been found in R-25 screens 1, 2, and 4. Concentrations of PCE in R-25 screen 1 have 
been fairly constant over the last 10 yr, ranging from 1 µg/L to 2 µg/L. PCE results in R-25 screen 
2 are also consistent and significantly lower than those in screen 1. The PCE in R-25 screen 4 is 
typically higher than in screen 2. 

 PCE in deep perched-intermediate groundwater is typically collocated with RDX and other HE 
and presumably has a similar release source (primarily from the 260 Outfall) and follows the 
same transport pathways.  

Regional Groundwater. R-25 screen 5 is the only regional groundwater zone in the Water Canyon and 
Cañon de Valle watershed where PCE has been recently detected at a concentration close to the MDL 
(Figure 7.2-18). The recent low-level detection of PCE at screen 5 may reflect transport of PCE from the 
deep-perched zone. PCE was not detected in other regional well screens, including R-25 (screens 6, 7, 
and 8); R-63; CdV-R-37-2; R-18; CdV-R-15-3; and R-27 (Figures 7.2-18, 7.2-19, 7.2-20, and 7.2-21).  

7.2.2.1.6 Other HE 

Overview. Other than RDX, the principal HE used in weapons components within the Water Canyon and 
Cañon de Valle watershed were TNT, HMX, and TATB (LANL 1993, 020946, Appendix D). Like RDX, 
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these HE were used in large quantities (estimated at greater than several hundred thousands of pounds 
(LANL 1993, 039440, Appendix D) at TA-16. They also were used in explosives tests at firing sites 
(e.g., TA-11, TA-14, TA-15) in upper Water Canyon and Cañon de Valle watershed. Previous 
investigations of SWMUs and associated waters within TA-16 have shown these other HE are present in 
both soils and waters (LANL 1993, 020946; LANL 1996, 055077; LANL 1996, 062537; LANL 1998, 
059891; LANL 2001, 069971; LANL 2002, 073706; LANL 2003, 077965; LANL 2005, 092251; LANL 
2006, 093798; LANL 2006, 091450; LANL 2006, 091698, LANL 2008, 102052.18; LANL 2007, 098734; 
LANL 2007, 096003; LANL 2009, 105061.17; LANL 2010, 108279, LANL 2011, 111602.33; LANL 2011, 
111810.32). The other HE are not typically present at levels greater than standards in water as is RDX, 
either because they break down more readily in the environment or they have not been shown to be as 
toxic as RDX. Like RDX, the largest mass of soils/sediments contaminated with other HE was present in 
Consolidated Unit 16-021(c)-99 (the 260 Outfall) (LANL 2002, 073707), which also appears to be the 
principal source of other HE in TA-16 surface water and groundwater (LANL 1996, 055077; LANL 1998, 
059891; LANL 2003, 077965; LANL 2006, 093798). The other HE are also detected in soils at firing sites 
and other SWMUs at other technical areas such as TA-11, TA-14, TA-15, and TA-49 within the Water 
Canyon and Cañon de Valle watershed (LANL 2006, 091698; LANL 2011, 111810.32). 

Fate and Transport. The environmental behavior of HMX is similar to that of RDX; although it is an order 
of magnitude less soluble in water than RDX (solubility limit ~5 ppm), so it is typically present at 
concentrations lower than RDX (Layton et al. 1987, 014703; LANL 1993, 039440, Appendix D; LANL 
2007, 098734, p. 10). TNT sorbs more strongly to clays and other environmental materials than does 
RDX. It also biodegrades and breaks down via chemical processes in the environment more rapidly than 
RDX (Layton et al. 1987, 014703; LANL 1993, 039440, Appendix D; LANL 2007, 098734, p. 10). TATB 
has not been studied in as much detail as RDX, HMX and TNT; however, it is extremely insoluble (LANL 
1993, 039440, Appendix D).  

Principal Sources. The sources for the other HE are similar to those for RDX; although both TATB and, to 
a lesser degree, HMX were primarily used in facilities within the post-WW II explosives-processing 
complex (LANL 1993, 039440, Appendix D). HMX began to be used extensively in nuclear weapons 
systems in the 1950s, and TATB entered the stockpile during the past 30 yr (LANL 1993, 039440). The 
260 Outfall is identified as the major environmental source of the other HE, along with RDX, within the 
Water Canyon and Cañon de Valle watershed. However, other HE-processing facilities and outfalls, such 
as the 90s Line, are additional sources (Figure 1.1-1, Plate 1). MDAs R and P and the TA-16 Burning 
Ground are also sources for other HE. 

Surface Water. Surface waters in Cañon de Valle, 90s Line Pond, and S-Site, Fishladder, and Water 
Canyons are contaminated with other HE, particularly HMX. TATB has not been detected in the 
nonstorm-related surface-water data set (Table 6.3-6) or in stormwater samples from this watershed. 
HMX is generally collocated with RDX, but its distribution displays less systematic behavior because it is 
detected at lower concentrations (often near the detection limit). TNT is also detected at lower 
concentrations (maximum 0.635 µg/L in nonstorm-related surface-water in samples from 2003 to 2011) 
and much less frequently than RDX (Table 7.2-1). The other HE are below regulatory standards in 
nonstorm-related surface water (Table 6.3-6). The maximum HMX concentration in nonstorm-related 
surface-water samples from 2003 to 2011 was 111 µg/L between the 260 Outfall and Burning Ground 
Spring (Cañon de Valle 5 sampling location) in April 2004 (Table 7.2-1). Both HMX and TNT have been 
detected in stormwater samples from the farthest downcanyon sampling locations, below NM 4 (gages 
E263 and E265), from 2000 to 2007, suggesting some transport to the Rio Grande. HMX and TNT have 
also been detected in sediment samples in this area (Table 6.2-6 and section 7.1-2). Plots showing all 
analytical results for HMX and TNT in nonfiltered surface-water samples from 2003 to 2010 as a function 
of distance from the Rio Grande are presented in Figures D-2.1-2 and D-2.1-5 in Appendix D. Previous 
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surface-water studies are discussed in detail in section 3.4.2.3 of the 1998 RFI for the 260 Outfall (LANL 
1998, 059891) and in Chapter 3 of the 2003 RFI for the 260 Outfall (LANL 2003, 077965). The 
distributions of the other HE in surface water do not significantly modify the contaminant conceptual site 
model outlined for RDX in section 7.2.2.1.2. These HE typically have similar conceptual site models to 
RDX for releases and pathways; because of their different environmental behavior (typically less 
conservative), they may not be transported as far along those pathways as RDX. 

Alluvial Groundwater. Alluvial groundwater in Cañon de Valle, S-Site Canyon, Fishladder Canyon and 
Water Canyon is contaminated with other HE; none of these data are above groundwater standards in the 
2003 to 2011 data set (Table 6.3-11). The highest values for other HE in alluvial groundwater in the 2003 
to 2011 data set all occur in alluvial well CdV-16-02657 with HMX at 364 µg/L, TATB at 0.873 µg/L, and 
TNT at 0.107 mg/L (Table 7.2-2; Figure 3.2-2). Higher concentrations for other HE in alluvial groundwater 
occurred from 1998 to 2003; these data included TNT values at levels greater than the regulatory 
standard (LANL 2003, 077965). Alluvial groundwater data for the other HE do not modify the contaminant 
conceptual site model developed for RDX in section 7.2.2.1.2. These HE typically have similar conceptual 
site models to RDX; because of their different environmental behavior (typically less conservative), they 
may not be transported as far along those pathways in the alluvial system as RDX. 

Perched-Intermediate Groundwater. Perched-intermediate groundwaters including springs at TA-16 are 
contaminated with other HE, but none are above regulatory standards for the 2003 to 2011 data set 
(Table 6.3-16). Perched-intermediate groundwaters that are contaminated with other HE (with HMX 
showing the highest concentrations and TATB the least) include spring waters at SWSC, Fishladder, 
Burning Ground, and Martin Springs; shallow (<60-m [<200-ft] depth) perched waters within the upper 
vadose zone (wells MSC-16-02665, 90LP-SE-16-02669, 16-260E-02712, and 16-26444); and deep 
(>215-m [>700-ft] depth) perched waters in wells R-25, R-25b, CdV-16-1(i), CdV-16-2(i)r, and CdV-16-4ip 
(Figure 3.2-2). The highest values for the other HE in perched-intermediate groundwater in the 2003 to 
2011 data set are HMX at 36.6 µg/L in Fishladder Spring and TNT at 9.36 µg/L in well R-25 screen 1 
(Tables 7.2-3 and 7.2-4). HMX is detected frequently in perched-intermediate groundwaters (close to 50% 
detects) whereas TNT is detected much less frequently (Tables 7.2-3 and 7.2-4). TATB has not been 
detected in perched-intermediate groundwater. Higher concentrations of other HE in perched 
groundwater occurred from 1998 to 2003 (Broxton et al. 2002, 072640; LANL 2003, 077965), but these 
levels were below regulatory standards. Perched-intermediate groundwater data for the other HE does 
not modify the contaminant conceptual site model developed for RDX in section 7.2.2.1.2, and most 
follow a similar conceptual site model modified by their different solubility and environmental breakdown 
behavior. 

Regional Groundwater. Regional groundwater at TA-16 is contaminated with other HE, particularly at well 
R-25. Currently values for other HE in all regional aquifer screens are less than 1 µg/L (Table 6.3-21), 
well below regulatory standards. The maximum HMX level is 0.547 µg/L and the maximum TNT level is 
0.225, both in well R-25 (Table 7.2-5). HMX and TNT are detected at a rate of less than 5% in regional 
groundwater (Table 7.2-5). R-25 screens 5, 6, 7, and 8 of R-25 show decreasing HMX and TNT 
concentrations between 1998 and the present (Figure D-2.2-3). Time-series plots show screens 5 and 6 
have decreased to <1 µg/L, and screens 7 and 8 are now nondetects. These decreasing trends represent 
the recovery of natural conditions in the aquifer around the well screens following the mixing of HE-rich 
water from the perched zones with the regional aquifer during drilling and well construction. This behavior 
is similar to that observed for RDX.  
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7.2.2.1.7 HE-Degradation Products and Impurities  

Overview. Along with the principal HE used in weapons components (see section 7.2.2.1.6) HE 
cocontaminants include production impurities and products of environmental degradation (LANL 1993, 
039440, Appendix D). Key production impurities include 2,4- and 2,6-dinitrotoluene (DNT), 1,3 
dinitrobenzene (DNB), and 1,3,5 trinitrobenzene (TNB) in TNT, HMX in RDX, and RDX in HMX. 
Environmental-breakdown products of the principal HE include amino-2,4-dinitrotoluene and amino-2,6-
dinitrotoluene (ADNT); 2,4-diamino-6-nitrotoluene and 2,6-diamino-4 nitrotoluene (diamino-NT); and 
nitrotoluenes (NT) for TNT and MNX, DNX; and TNX for RDX. In some cases, these impurities and 
environmental-degradation products are hypothesized to be more toxic than the parent explosive 
compounds (e.g., MNX, DNX and TNX versus RDX), and in these and other cases often no toxicological 
data for the compounds are available. Because of their status as impurities and environmental-
degradation products of the principal Laboratory HE, they are found generally at low concentrations 
collocated with the HE at many of the environmental-release sites where the principal HE are found. 
Previous investigations of SWMUs and associated waters within TA-16 have shown that the HE impurities 
and degradation products are present in both soils and waters (LANL 1993, 020946; LANL 1996, 055077; 
LANL 1996, 062537; LANL 1998, 059891; LANL 2001, 069971; LANL 2002, 073706; LANL 2003, 
077965; LANL 2005, 092251; LANL 2006, 093798; LANL 2006, 091450; LANL 2008, 102052.18; LANL 
2007, 098734; LANL 2007, 096003; LANL 2009, 105061.17; LANL 2010, 108279; LANL 2011, 
111602.33; LANL 2011, 111810.32). In the 2003 to 2011 data set, none of the HE-degradation products 
or impurities are present at levels above regulatory standards in water (Tables 6.3-6, 6.3-11, 6.3-16, 
6.3-21). As with RDX, the largest mass of soils/sediments contaminated with the HE impurities and 
environmental-degradation products were present in Consolidated Unit 16-021(c)-99, the 260 Outfall 
(LANL 2002, 073707), which also appears to be the principal source of HE impurities and environmental-
degradation products in TA-16 groundwater (LANL 1996, 055077; LANL 1998, 059891; LANL 2003, 
077965; LANL 2006, 093798). The HE impurities and environmental-degradation products are also 
detected in soils at firing sites and other SWMUs at other TAs such as TA-11, TA-14, and TA-15 within 
the Water Canyon and Cañon de Valle watershed (LANL 2006, 091698; LANL 2011, 111810.32). The HE 
environmental-degradation products are important because they show that the principal HE are 
attenuating in the environment as a result of biodegradation, oxidation/reduction, hydrolysis and other 
environmental processes. 

Fate and Transport. The HE impurities and degradation products typically have broadly similar 
environmental fate and transport properties to their parent explosives or to structurally similar principal 
explosives (Layton et al. 1987, 014703; LANL 1993, 039440 Appendix D). The HE-degradation products 
and impurities tend to be more soluble than the principal explosives (LANL 1993, 039440, Appendix D). 
Thus, the HE-degradation products and impurities tend to collocate with the principal explosives in the 
environment; however, because they are less conservative than RDX, they may not be transported as far 
along a pathway as RDX.  

Principal Sources. The sources for the HE impurities and environmental-degradation products are similar 
to those for RDX; given their relatively similar transport parameters (see above), they are generally 
collocated with the principal explosives used at the Laboratory. The HE impurities and environmental-
degradation products typically occur at much lower absolute abundances than RDX, although in many 
cases the abundances of the TNT-degradation products (ADNTs and diamino-NTs) are higher than that 
of the parent TNT. This finding demonstrates that much of the parent TNT has broken down in the 
environment over the past 60 yr. As with RDX, the 260 Outfall is identified as the major environmental 
source of the HE impurities and environmental-degradation products within the Water Canyon and 
Cañon de Valle watershed, with major secondary sources including MDAs R and P, the TA-16 Burning 
Ground, and the 90s Line and 30s Line Ponds (Figure 1.1-1, Plate 1).  
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Surface Water. HE impurities and degradation products have been detected in surface-water samples 
from Cañon de Valle, Fishladder, S-Site, and Water Canyons, and the 90s Line Pond. Nonstorm-related 
surface waters in the upper Cañon de Valle area are frequently contaminated with HE impurities and 
degradation products, typically at low concentrations (<1 µg/L) (Tables 6.3-6 and 7.2-1). These 
contaminants are collocated with RDX, although their distributions display less systematic behavior than 
RDX because they are detected less frequently and at lower concentrations. None of these other HE are 
above regulatory standards in surface water (Table 6.3-6). In nonstorm-related surface-water samples 
collected from Cañon de Valle from 2003 to 2011, results above 1 µg/L include ADNTs up to 9.03 µg/L 
(Cañon de Valle 6 sampling location, below Burning Ground Spring, in 2004), MNX up to 5.4 µg/L 
(Cañon de Valle 5 sampling location, above Burning Ground Spring, in 2004), and TNX up to 1.5 µg/L 
(below MDA P, gage E256, in 2007) (Figure 3.2-1; Tables 6.3-6 7.2-1). ADNTs are the most frequently 
detected environmental-degradation products and/or HE impurities, occurring in almost 50% of the 
surface-water samples (Table 7.2-1). MNX (31%), DNX (12%), and TNX (27%) are also widely detected 
in nonstorm-related surface waters (Table 7.2-1). In stormwater, 2,4-DNT has been detected at the 
farthest downcanyon sampling location, below NM 4 (gage E265), in a single sample from 2002, 
indicating possible surface-water transport to the Rio Grande. ADNT and NT have also been detected in 
sediment samples in this area (reach WA-4, Table 6.2-6). Plots showing all analytical results for HE 
impurities and degradation products in nonfiltered surface-water samples from 2003 to 2010 as a function 
of distance from the Rio Grande are presented in Figures D-2.1-2 and D-2.1-5. Early surface water 
studies are discussed in section 3.4.2.3 of the 1998 RFI for the 260 Outfall (LANL 1998, 059891) and in 
Chapter 3 of the 2003 RFI for the 260 Outfall (LANL 2003, 077965). Concentrations and distributions of 
impurities and environmental-degradation products in these earlier studies are generally similar to those 
collected from 2003 to 2011. The distributions of these constituents in surface water do not modify the 
contaminant conceptual site model outlined for RDX in section 7.2.2.1.2, and the same surface water 
conceptual site model is broadly applicable to these constituents. Because RDX is more conservative 
than these constituents and less susceptible to environmental breakdown, they may not be a widely 
distributed along transport pathways as RDX. 

Alluvial Groundwater. Alluvial groundwater in upper Cañon de Valle is contaminated with HE impurities 
and environmental-degradation products; none of these data are above groundwater standards in the 
2003 to 2011 data set (Table 6.3-11). Values tend to be low (generally <5 µg/L). The ADNTs (22% and 
18%), MNX (18%), DNX (8%), and TNX (11%) are detected most frequently (Table 7.2-2). The highest 
values for key HE impurities and environmental-degradation products in alluvial groundwater in the 2003 
to 2011 data set are ADNTs at 4.74 µg/L and 4.83 µg/L in alluvial well CdV-16-02659; DNX at 1.2 µg/L in 
alluvial well CdV-16-02659; MNX at 15 µg/L in alluvial well CdV-16-02657; TNX at 2.1 µg/L in alluvial well 
CdV-16-02659; and TNB at 11.8 µg/L at Fishladder Canyon well FLC-16-25280 (Figure 3.2-2; 
Tables 6.3-11 and 7.2-2). With the exception of the ADNTs, detections of the HE impurities and HE 
environmental-degradation products in alluvial groundwater in the 1998 to 2003 data set were rare (LANL 
2003, 077965). Alluvial groundwater data for the HE impurities and environmental-degradation products 
do not modify the contaminant conceptual site model developed for RDX in section 7.2.2.1.2, and these 
constituents broadly follow a similar conceptual site model to RDX. 

Perched-Intermediate Groundwater. Perched-intermediate groundwaters at TA-16 are contaminated with 
HE impurities and environmental-degradation products; none of these data are above regulatory 
standards for the 2003 to 2011 data set (Table 6.3-16). ADNTs, TNB, MNX, DNX, and TNX are detected 
most frequently (Tables 7.2-3 and 7.2-4). Perched-intermediate groundwaters contaminated with HE 
impurities and environmental-degradation products include spring waters at SWSC, Fishladder, Burning 
Ground, and Martin Springs; shallow (< 60-m [<200-ft] depth) perched waters within the upper vadose 
zone (e.g., well 16-26444); and deep (>215-m [>700-ft depth]) perched waters in R-25, R-25b, 
CdV-16-1(i), CdV-16-2(i)r, and CdV-16-4ip). The highest values for the HE impurities and HE 
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environmental-degradation products in perched-intermediate groundwater in the 2003 to 2011 data set 
are 0.917 µg/L and 0.191 µg/L for the diamino-NTs in R-25 screen 2 and Martin Spring, respectively; 
4.33 µg/L and 3.99 µg/L for the ADNTs both in R-25 screen 1; 1.3 µg/L for DNX in well 16-26644; 2 µg/L 
for MNX in 16-26644; 1.24 µg/L and 0.175 µg/L for 2-NT in the CdV-16-4ip upper screen and 3-NT in 
Martin Spring, respectively; 1.9 µg/L for TNX in well 16-26644; and 23 µg/L for TNB in 16-26644. Data 
from 1998 to 2003 are typically similar to the more recent data (Broxton et al. 2002, 072640; LANL 2003, 
077965). Perched-intermediate groundwater data for the HE impurities and environmental-degradation 
products do not modify the contaminant conceptual site model developed for RDX in section 7.2.2.1.2, 
and that conceptual site model generally applies to these constituents; modified by their different 
environmental transport behavior. 

Regional Groundwater. Regional groundwater at TA-16 is contaminated with HE-degradation products 
and impurities, particularly in R-25. Currently values for all these compounds in all regional aquifer 
screens are less than 1 µg/L (Table 6.3-21) well below regulatory standards. Maximum values include 
0.253 µg/L for diamino-4NT in R-18; 0.36 µg/L and 0.27 µg/L for ADNTs in R-25; 2.4 µg/L for DNX in 
CdV-R-15-3; 0.71 µg/L MNX in CdV-R-15-3; 0.0162 µg/L nitrobenzene (NB) in R-19; 0.2 µg/L NT in 
CdV-R-37-2; and 0.124 µg/L TNB in R-18 (Table 7.2-5). The frequency of detection of these constituents 
is low, typically less than 5% of samples and with a single detect for many of the constituents 
(Table 7.2-5). R-25 screens 5, 6, 7, and 8 show rapidly decreasing HE between 1998 and the present. 
Time-series plots show concentrations at R-25 screens 5 and 6 have decreased to <1 µg/L and at 
screens 7 and 8 are now nondetects. These decreasing trends represent the recovery of natural 
conditions in the aquifer around the well screens following the mixing of HE-rich water from the perched 
zones with the regional aquifer during drilling. This behavior is similar to that observed for RDX; the 
conceptual site model for transport of these constituents to the regional aquifer is broadly similar to that 
for RDX.  

7.2.2.1.8 Other Metals 

7.2.2.1.8.1 Aluminum, Iron, and Manganese 

Overview. Aluminum, iron and manganese are detected at levels greater than regulatory standards in 
many waters within the Water Canyon and Cañon de Valle watershed, particularly in surface waters, 
springs, and alluvial groundwaters (Tables 6.3-2, 6.3-3, 6.3-7, 6.3-8, 6.3-12, 6.3-13). Aluminum is 
ubiquitous within rocks and soils in the continental crust and is widely used in modern society. Iron and 
manganese also occur within minerals in virtually all sediments and rocks and are ubiquitously used in 
modern industrial society; wastes are associated with mining, industrial processing, and corroding metal. 
The +2 and +3 oxidation states of iron are stable over broad ranges of redox potential and pH. Iron(II) has 
much higher solubility than Iron(III). Manganese exists in the greatest number of oxidation states of any 
element of the first transition series, but only the +2, +3, and +7 state are significant in solution.  

A geochemical evaluation of aluminum, manganese, and iron along with other metals was completed as 
part of the 2003 RFI (LANL 2003, 077965), and these results are presented in Appendix I-2 of that 
document. This evaluation concluded the majority of the elevated concentrations of aluminum, iron, and 
manganese (and some other metals) within surface waters, springs, and alluvial groundwater are from 
the presence of fine-grained, suspended particulate minerals (colloids) in these waters. Key lines of 
evidence supporting this conclusion in this document included (1) strong correlations between 
manganese, iron, and aluminum concentrations, suggesting these elements are contained in clay, oxide, 
and oxyhydroxide minerals suspended in solution (total suspended solids [TSS]); and (2) low 
filtered/unfiltered element ratios, particularly for samples with the most elevated concentrations. 
Additionally, elevated concentrations of these metals are found upgradient of known contaminant sources 
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(i.e., west of TA-16) and in uncontaminated springs at TA-09 in similar geohydrologic setting as 
contaminated springs at TA-16. In general, there is a lack of correlation between the most elevated 
aluminum, iron, and manganese and known contaminant discharge locations. This is similar to sediment 
in the area (section 7.1.1). Instead, the most elevated concentrations are located at sites with very high 
TSS affected by high levels of evaporation (alluvial well CdV-16-02655 and the 90s Line Pond). 

Fate and Transport. Key transport characteristics of these three elements in aqueous environments 
include (1) redox conditions influence the oxidation state of iron and manganese, affecting their solubility; 
(2) precipitates of aluminum, iron, and manganese oxides and hydroxides adsorb other metals and 
organic compounds; and (3) precipitates of aluminum, iron, and manganese hydroxides frequently exist in 
colloidal form, facilitating transport of other contaminants in the environment.  

Principal Sources. As modern industrial metals, aluminum, iron, and manganese have been used in a 
range of products throughout virtually all facilities within the Water Canyon and Cañon de Valle aggregate 
area. However, processing (machining or forming) of these metals was performed at a limited number of 
facilities, primarily traditional machine shops located apart from HE-processing buildings. This separation 
was necessitated by safety concerns associated with spark production associated with many metal-
forming operations. Two machine shops at TA-16 were located in building 16-202, in the administration 
area, and building 16-370, located to the south of TA-16 overlooking Water Canyon (Figure 1.1-1, 
Plate 1). Other small machine shops were present within the Zia shops area at TA-15 and at other 
locations within the watershed aggregate. Small experimental quantities of aluminum-bearing explosives 
were used at TA-16, but these were not production-level explosive used in nuclear weapons systems 
(LANL 1993, 020946, Appendix D). 

Surface Water. Aluminum, iron, and manganese have been detected above stormwater comparison 
values or ESLs in surface-water samples collected from the Water Canyon and Cañon de Valle 
watershed from 2003 to 2011. Plots showing all analytical results for aluminum, iron, and manganese in 
nonfiltered surface-water samples from 2003 through 2010 as a function of distance from the Rio Grande 
are presented in Figures D-2.1-1 and D-2.1-4. Time-series plots for these three elements in nonstorm-
related surface-water samples are also presented in Attachment D-1 to Appendix D (on CD). Key 
observations for these metals are discussed below. 

Aluminum was detected above the stormwater comparison value of 658 µg/L, which is based on the 
NMWQCC acute aquatic life standard for ephemeral and intermittent streams, in 65% of the filtered 
stormwater samples from the watershed. The highest concentration, 9300 µg/L, was from a stormwater 
sample from the tributary to Fishladder Canyon below the Burning Ground (gage E257). In nonstorm-
related surface-water samples, aluminum in 41% of the filtered samples exceeded 658 µg/L, with the 
highest concentration, 16,000 µg/L, from Fishladder Canyon at Cañon de Valle. Aluminum is also 
elevated in springs in the watershed that support stretches of surface water in the canyons: 46% of the 
spring samples from 2003 to 2011 had aluminum above 658 µg/L, with a maximum result of 10,600 µg/L 
from Fishladder Spring. Aluminum also commonly exceeds 658 µg/L at background locations on the 
Pajarito Plateau (e.g., LANL 2010, 111232; LANL 2011, 204397), and the NMED Surface Water Quality 
Bureau has noted “the large number of exceedances” for aluminum on the Pajarito Plateau “may reflect 
natural sources associated with the geology of the region” and that aluminum also exceeds 658 µg/L in 
other parts of the Jemez Mountains area (http://www.nmenv.state.nm.us/swqb/303d-305b/2010-
2012/Pajarito/index.html). As discussed in section 7.1.1, aluminum is not a contaminant in sediment in 
this watershed, and the aluminum in surface water probably represents background conditions and not 
Laboratory-derived contamination. 

Iron was detected above the ESL of 1000 µg/L in 33% of the nonfiltered nonstorm-related surface-water 
samples from the Water Canyon and Cañon de Valle watershed collected from 2003 to 2011. The 
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maximum result, 79,400 µg/L, was from a sample from Fishladder Canyon above Cañon de Valle. Iron 
results were also above the ESL in surface water from Cañon de Valle and S-Site and Water Canyons. 
Iron was also detected above the ESL in background areas, up to 2490 µg/L in Water Canyon above 
NM 501 (gage E252). As discussed in section 7.1.1, the sediment data indicate iron in sediment in this 
watershed is primarily naturally occurring, and the iron in surface water is also inferred to be largely or 
entirely naturally occurring. 

Manganese was detected above the ESL of 80 µg/L in 15% of the nonfiltered nonstorm-related surface-
water samples from the Water Canyon and Cañon de Valle watershed collected from 2003 to 2011. The 
maximum result, 15,500 µg/L, was obtained from a sample from Fishladder Canyon above Cañon de 
Valle. Manganese results were also above the ESL in surface water from Cañon de Valle, S-Site Canyon, 
and Water Canyon. Manganese was also detected above the ESL in background areas, up to 120 µg/L in 
Cañon de Valle above NM 501 (gage E253), west of the Laboratory. As discussed in section 7.1.1, the 
sediment data indicate manganese in sediment in this watershed is primarily naturally occurring, and the 
manganese in surface water is also inferred to be largely or entirely naturally occurring. 

Alluvial Groundwater. Aluminum, iron, and manganese are present in alluvial wells in the Water Canyon 
and Cañon de Valle watershed at levels greater than the New Mexico standards for dissolved aluminum 
(5000 µg/L), dissolved iron (1000 µg/L), and dissolved manganese (200 µg/L) (Tables 6.3-7 and 6.3-8; 
Attachment D-1 to Appendix D on CD). Key findings are summarized below.  

 The highest aluminum concentration was found in alluvial well CDV-16-02655, located in the 
Steam Plant drainage upgradient of major HE-contaminant sources at TA-16 (Figure 3.2-2). The 
most recent aluminum results were 23,700 µg/L for filtered waters and 65800 µg/L for unfiltered 
waters, well above the New Mexico groundwater screening level of 5000 µg/L (Figure D-2.2-2). 
Filtered and unfiltered aluminum results in this well are consistently above the New Mexico 
groundwater screening level.  

 Similarly, the highest iron result in recent data (filtered 15,900 µg/L; unfiltered 47,700 µg/L) is also 
from the April 2010 sample in alluvial well CDV-16-02655. Filtered iron concentrations in this well 
have been consistently above the New Mexico groundwater screening level of 1000 µg/L 
(Figure D-2.2-2). This well also has the highest TSS and TDS of all the alluvial wells in the Water 
Canyon and Cañon de Valle watershed.  

 The highest manganese concentration was found in alluvial well MSC-16-06295. This well has 
been sampled 33 times since 1998, and dissolved manganese concentrations have ranged from 
12 µg/L to 3340 µg/L. The dissolved manganese concentration was above the New Mexico 
groundwater screening level of 200 µg/L 11 times (Figure D-2.2-2).  

 Dissolved aluminum is consistently detected in alluvial wells FLC-16-25278, FLC-16-25279, and 
FLC-16-25280 above the New Mexico groundwater screening level of 5000 µg/L. Dissolved iron 
also has been detected consistently in these wells above the New Mexico groundwater screening 
level of 1000 µg/L. In contrast, manganese concentrations in these wells ranged from 36.3 µg/L 
to 1370 µg/L, 61.4 µg/L to 1030 µg/L, and 62 µg/L to 73 µg/L, respectively, and showed 
decreasing trends from initial sampling results (Figure D-2.2-2).  

Perched-Intermediate Groundwater and Springs. Aluminum, iron, and manganese are infrequently 
detected above groundwater screening levels in perched-intermediate groundwater (Tables 6.3-12 and 
6.3-13), particularly in the case of aluminum. Key findings are summarized below. 

 Fishladder Spring is the only location where dissolved aluminum has been detected above 
standards with maximum value of 10,600 µg/L (Figure D-2.2-3).  
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 Manganese has been detected rarely above the New Mexico groundwater screening level of 
200 µg/L in Fishladder and Peter Springs (Figure D-2.2-3). 

 As with manganese, dissolved iron has been detected infrequently out of more than dozen 
sampling events over 10 yr above the New Mexico groundwater screening level of 1000 µg/L in 
Burning Ground, Martin, Peter, and SWSC Springs and in Water Canyon Gallery 
(Figure D-2.2-3).  

 Fishladder Spring is a location where dissolved iron has been detected frequently above the 
New Mexico groundwater screening level of 1000 µg/L, with a maximum value of 6210 µg/L 
(Figure D-2.2-3). 

Regional Groundwater and Springs 

 Aluminum was not found above the New Mexico groundwater standard of 5000 µg/L in any 
regional wells in the Water Canyon and Cañon de Valle watershed (Tables 6.3-17 and 6.3-18).  

 Iron was detected above the New Mexico standards in samples from R-19 (Figure D-2.2-3). 
Manganese was also detected above the New Mexico standards in samples from R-19. 

 Filtered iron and manganese at well CdV-R-37-2 screen 2 (port depth 1200.3 ft) were above 
New Mexico standards during 10 yr of sampling, with manganese showing a decreasing trend 
(Figure D-2.2-3). High concentrations of iron and manganese above New Mexico standards were 
also found in screen 4 (port depth 1550.6 ft) of CdV-R-37-2 in samples collected before 2003 
(Figure D-2.2-3). Filtered manganese in CdV-R-15-3 screen 5 (port depth 1350.1 ft) was 
consistently above the New Mexico groundwater screening level of 200 µg/L and both dissolved 
iron and manganese in CdV-R-15-3 screen 6 (port depth 1640.1 ft) were detected above 
New Mexico standards in pre-2006 samples (Figure D-2.2-3). These screens show consistently 
decreasing temporal trends. High concentrations of iron and manganese in these screens in 
CdV-R-37-2 and CdV-R-15-3 are hypothesized to be from residual drilling-fluid contamination 
(LANL 2007, 096330).  

 Dissolved iron and manganese were found above New Mexico standards in samples collected 
before 2006 from R-31 screens 2 and 3. No sample has been collected from these two screens 
since 2007 (Figure D-2.2-3).  

7.2.2.1.8.2 Chromium and Nickel 

Chromium and nickel are both transition metals. Chromium exists in the environment primarily in two 
valence states: trivalent chromium (Cr[III]), which occurs naturally and is an essential nutrient, and 
hexavalent chromium (Cr[VI]), which is recognized as a human carcinogen. The latter is used in a range 
of industrial processes. At TA-16 chromium and nickel plating took place in building 16-93 [Consolidated 
Unit 16-008(a)-99] in the 90s Line (Figure 1.1-1, Plate 1). Unlike HE compounds, which are found at 
many locations in the Water Canyon and Cañon de Valle watershed, elevated chromium and nickel 
concentrations were detected at only a few water sampling locations in the area. Key findings include the 
following.  

 No stormwater sampling results from 2003 to 2011 exceeded stormwater comparison values for 
chromium and nickel (section 6.4), and these metals are not included in the ecological risk 
assessment in section 8.1 based on comparison to ESLs. 

 Total chromium and nickel have been detected in 90s Line Pond surface water at concentrations 
ranging from 1.6 µg/L to 394 µg/L for the former and 2.7 µg/L to 265 µg/L for the latter within the 
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2003 to 2011 data set (Figure D-2.2-1). The highest values for chromium (394 µg/L) and nickel 
(265 µg/L) were in unfiltered samples collected in 2006 (Table 6.3-3). Filtered samples have 
lower concentrations ranging from 1.0 µg/L to 4.6 µg/L for chromium and 1.4 µg/L to 5.6 µg/L for 
nickel. The New Mexico chronic aquatic life standards for dissolved chromium and nickel are 
74.1 µg/L and 52 µg/L, respectively. The 90s Line Pond samples are characterized by high 
turbidity ranging from 22 to 2296 NTU, so the highest chromium and nickel may be associated 
with the suspended solids in these samples with high turbidity, similar to occurrences postulated 
for aluminum, iron, and other metals.  

 Total chromium and dissolved nickel were detected in well R-25 screen 1 in the deep perched 
groundwater zone at concentrations ranging from 3 µg/L to 153 µg/L (Table 6.3-13) and 9.5 µg/L 
to 731 µg/L (Table 6.3-12), respectively (Figure D-2.2-3). The EPA MCL for total chromium is 
100 µg/L, and the New Mexico groundwater screening levels for dissolved nickel and chromium 
are 200 µg/L and 50 µg/L, respectively. The highest values for total chromium at this location 
were found in 2005, but since then concentrations have decreased, and the last sampling result 
from June, 2011 was 52 µg/L, below the EPA screening level. In contrast, dissolved nickel 
concentrations at this location have been fairly stable since 2002 at a level between 400 µg/L and 
600 µg/L. Nickel and chromium are also elevated above screening levels in well R-25 screen 2 
(Figure D-2.2-3). Elevated total chromium and dissolved nickel concentrations, together with 
observed high manganese concentrations (section 7.2.2.1.8.1 and Figure D-2.2-3) from the same 
location suggest stainless-steel corrosion has occurred. These metals are not elevated in other 
R-25 well screens or in nearby wells CdV-16-1(i), R-25(b), CdV-16-4(ip), completed in the same 
perched zone. 

7.2.2.1.8.3 Other Inorganic Constituents 

Other inorganic constituents not previously discussed, including antimony, arsenic, beryllium, cadmium, 
cobalt, cyanide, lead, mercury, selenium, silver, thallium, uranium, and zinc, were sporadically found at 
concentrations above regulatory standards in surface water, stormwater, springs, alluvial groundwater, or 
regional groundwater in Cañon de Valle and Fishladder and S-Site Canyons (Tables 6.3-2, 6.3-3, 6.3-7, 
6.3-8, 6.3.12, 6.3-13, 6.3-17, and 6.3-18). Concentrations of these inorganic constituents tend to be highly 
variable in any individual location with few localities showing consistent elevated values (Attachment D-1 
to Appendix D on CD). Most do not have known large source terms or locations where they were 
processed in large quantities. Several (e.g., copper, lead) were likely used in relatively small quantities at 
multiple sites within the watershed. Each of these constituents is discussed briefly below, with the focus 
on surface water and stormwater, which can influence off-site transport and drive risk assessments. 
These constituents include those addressed in the ecological and human health risk assessments 
(section 8) and those that exceed stormwater standards (section 6.4). The majority of these exceedances 
of standards are for surface waters and stormwaters, with alluvial groundwaters and springs showing 
slightly fewer exceedances and regional groundwater showing the least. In general, these inorganic 
concentrations (1) are extremely variable over the past 10 yr with sporadic values at levels greater than 
standards; (2) have their highest concentrations associated with higher turbidity and total dissolved solids; 
and (3) have unfiltered results that are much higher and variable than filtered results. Together, these 
observations suggest an association with suspended solids similar to that for aluminum, iron, and 
manganese. Surface water collected from the 90s Line Pond had unusually high concentrations of 
several metals, including lead, arsenic, beryllium, cobalt, mercury, vanadium, and zinc. The highest 
values for each of these metals in the 2003 to 2011 data set were from a sample collected in 2006 
(Figure D-2.2-1). The abnormally high concentrations of these metals were the result of unusual high 
turbidity (2296 NTU) of this sample.  
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As discussed in section 6.4, copper, cyanide, thallium, and zinc in stormwater samples from one or more 
gaging stations in the Water Canyon and Cañon de Valle watershed collected from 2003 to 2011 
exceeded comparison values. As discussed in section 8.1.5, the following metals as well as several other 
metals previously discussed were identified as being of potential concern in nonstorm-related surface-
water samples from this period based on comparisons with ESLs: cadmium, cobalt, copper, lead, silver, 
uranium, and zinc. In addition, as discussed in section 8.2.5, lead was identified as being of concern for 
assessing potential human health risk in nonstorm-related surface water. These results are discussed in 
this section to evaluate sources and possible off-site transport of Laboratory-derived contaminants. 
Analytical results for these metals in nonfiltered surface-water samples from 2003 to 2010 as a function of 
distance from the Rio Grande are presented in Figures D-2.1-1 and D-2.1-4 in Appendix D. 

Antimony was detected at a concentration of 14.4 µg/L (J-flagged), which is above the EPA MCL of 
6 µg/L, in SWSC Spring (Table 6.3-13). It also was sporadically detected with mostly J-flagged values in 
nonstorm-related surface water, alluvial groundwater, and deeper groundwater in both filtered and 
unfiltered samples at a range of sites at TA-16 (Tables 6.3-2, 6.3-3, 6.3-7, 6.3-8, 6.3-12, 6.3-13, 6.3-17, 
and 6.3-18). The maximum (non–J-flagged) value was at alluvial well 16-02655 where a value of 
5.31 µg/L was detected in an unfiltered sampled. This well typically has the highest TSS of all alluvial 
wells in the watershed. 

Arsenic was detected above the MCL of 10 µg/L in several unfiltered samples from alluvial wells 
CdV-16-02655 (maximum 21.2 µg/L), CdV-16-02657 (maximum 25.2 µg/L), and MSC-16-06295 
(maximum 13.4 µg/L) (Table 6.3-8). It was also detected in multiple nonstorm-related surface-water 
locations (Tables 6.3-2 and 6.3-3), with higher valued in unfiltered samples and a maximum detected 
value in 90s Line Pond (53 µg/L). 90s Line Pond has the highest TSS values of any of the nonstorm-
related surface-water locations, the high arsenic is likely related to particulates in these unfiltered 
samples. Elevated values are also found in springs, with the highest concentration in Fishladder Spring 
(5.54 µg/L unfiltered and 4.48 µg/L [J] filtered) (Tables 6.3-12 and 6.3-13). Sediment investigations also 
suggest a possible release of arsenic into upper Fishladder Canyon (reach FL1) (see section 7.1.1), and 
arsenic was a constituent that drove a cleanup at the 340 Complex. Perched-intermediate groundwater 
tends to have fewer detections (Tables 6.3-12 and 6.3-13) and regional groundwater the fewest 
detections of arsenic (Tables 6.3-17 and 6.3-18). The maximum arsenic value in deep-perched or 
regional groundwater was 6.4 µg/L (J) in CdV-R-37-2 screen 1. 

Beryllium is sporadically detected at elevated concentration is several nonstorm-related surface-water 
locations (Tables 6.3-2 and 6.3-3), particularly in nonfiltered samples. The maximum beryllium 
concentration in nonstorm-related surface water is in 90s Line Pond (32.3 µg/L unfiltered), the surface-
water location with the highest TSS. S-Site Canyon surface-water locations have beryllium in unfiltered 
nonstorm-related surface-water samples. Alluvial groundwater contains beryllium in nonfiltered samples 
(Tables 6.3-7 and 6.3-8), with the maximum value (9.62 µg/L unfiltered) in alluvial well CdV-16-02655, the 
alluvial well characterized by the highest TSS. Springs, deep-intermediate groundwater, and regional 
groundwater contain beryllium almost entirely in nonfiltered samples (Table 6.3-12, 6.3-13, 6.3-17, and 
6.3-18), with the maximum values of 2.8 µg/L in CdV-16-2(i)r. 

Cadmium was detected above the ESL of 0.15 µg/L in 15% of the nonfiltered nonstorm-related surface-
water samples from the Water Canyon and Cañon de Valle watershed collected from 2003 to 2011. The 
maximum result, 3.3 µg/L, was obtained from a sample from Fishladder Canyon above Cañon de Valle. 
Forty-four percent of the nonfiltered samples from Fishladder Spring during this period, which supports a 
short stretch of surface water, also had detected cadmium above 0.15 µg/L. Cadmium results were also 
above the ESL in surface water from Cañon de Valle and S-Site and Water Canyons. Alluvial 
groundwater shows occasional cadmium detects with most in unfiltered samples. The maximum alluvial 
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groundwater value was 31.4 µg/L in well CdV-16-02655, which is the alluvial location with the highest 
TSS (Table 6.3-7 and 6.3-8). Deep-perched-intermediate and regional groundwaters have few cadmium 
detections, with most detected in unfiltered samples (Tables 6.3-12, 6.3-13, 6.3-17, and 6.3-18) and the 
maximum value of 0.51 µg/L in an unfiltered sample from CdV-16-2(i)r. Cadmium was also detected 
above the BV in sediment samples from Cañon de Valle, S-Site Canyon, and smaller tributaries to Water 
Canyon (Table 6.2-5), suggesting small releases from multiple Laboratory sites in this watershed.  

Cobalt was detected above the ESL of 3 µg/L in 4% of the nonfiltered nonstorm-related surface-water 
samples from the Water Canyon and Cañon de Valle watershed collected between 2003 and 2011. The 
maximum result within the canyons, 45.4 µg/L, was obtained from a sample from Fishladder Canyon 
above Cañon de Valle. The overall maximum (99.4 µg/L) was in an unfiltered sample from 90s Line Pond, 
the surface water site characterized by the highest TSS. Alluvial groundwater locations also sporadically 
contained elevated cobalt with the maximum concentration in a filtered sample (18.9 µg/L) located at 
CdV-16-02655 and in an unfiltered sample (25.6 µg/L) at CdV-16-02657 (Tables 6.3-7 and 6.3-8). Thirty-
three percent of the nonfiltered samples from Fishladder Spring collected during this period also had 
detected cobalt above 3 µg/L. Cobalt results were also above the ESL in surface water from S-Site 
Canyon during this period. Springs had sporadic elevated detections of cobalt with maxima at Fishladder 
Spring (10.6 µg/L) in filtered samples and Peter Spring (8.4 µg/L) in unfiltered samples (Tables 6.3-12 
and 6.3-13). Perched-intermediate groundwater also had occasional detections of cobalt, including values 
greater than the regulatory standard at R-25 screen 1 (maximum of 18.4 µg/L) and R-26 PZ-2 (maximum 
of 52.4 µg/L), both in unfiltered samples (Tables 6.3-12 and 6.3-13). Cobalt was rarely detected in 
regional aquifer samples although a value of 12.7 µg/L (unfiltered) at CdV-R-15-3 was above the 
regulatory standard (Table 6.3-18). Cobalt was also detected above the BV in sediment samples from 
Cañon de Valle, S-Site Canyon, and smaller tributaries to Water Canyon, as discussed in section 7.1.1, 
suggesting releases from multiple Laboratory sites in this watershed. 

Copper was detected above the stormwater comparison value of 4 µg/L, which is based on the 
NMWQCC acute aquatic life standard for ephemeral and intermittent streams, in 19% of the filtered 
stormwater samples from the watershed. The highest detected concentration, 7.6 µg/L, was from 
Cañon de Valle below MDA P (gage E256). In nonstorm-related surface-water samples, copper was 
detected above the standard of 4 µg/L in 14% of the filtered samples, with the highest concentration, 
11.7 µg/L, from S-Site Canyon below K-Site (Martin Spring Canyon 6 sampling location). Copper is also 
elevated in Fishladder Spring, with a maximum detected result of 10.1 µg/L. Alluvial groundwater also 
shows occasional elevated copper valued with a maximum filtered value (12.2 µg/L) at well 
CdV-16-02655 and unfiltered valued (118 µg/L) at well CdV-16-02657 (Tables 6.3-7 and 6.3-8). Springs 
have few elevated concentrations of copper. Deeper groundwaters have few elevated copper detections 
in filtered samples and more in unfiltered samples; maximum concentrations are 63.2 µg/L and 20.5 µg/L 
in unfiltered samples from CdV-16-1(i) and R-27 in deep perched and regional groundwaters, respectively 
(Tables 6.3-12, 6.3-13, 6.3-17, and 6.3-18). Sediment data discussed in section 7.1.1 show copper has 
been released from multiple Laboratory sites in the Water Canyon and Cañon de Valle watershed, 
including into Cañon de Valle above MDA P, upper Fishladder Canyon, and upper S-Site Canyon. The 
elevated copper in surface water in this watershed is consistent with the sediment data and indicate 
Laboratory-derived contamination. The stormwater data indicate some transport of copper past NM 4, 
although copper is not above the BV in Water Canyon sediment, indicating that quantities have been 
small.  

Cyanide was detected above the stormwater comparison value of 5.2 µg/L, which is based on the 
NMWQCC wildlife habitat standard for ephemeral and intermittent streams, in 11% of the nonfiltered 
stormwater samples collected from 2003 to 2011 in the Water Canyon and Cañon de Valle watershed. 
The highest concentration, 10.6 µg/L, was from Water Canyon below NM 4 (gage E265). In nonstorm-
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related surface-water samples, cyanide was detected in 3% of the nonfiltered samples above 5.2 µg/L, 
with the highest concentration, 16.1 µg/L, from Cañon de Valle below MDA P (Cañon de Valle 10 
sampling location). Cyanide has also been detected above 5.2 µg/L in two samples from springs, one of 
these a background location west of the Laboratory (Water Canyon Gallery, at 6.27 µg/L). Cyanide was 
detected in unfiltered samples of alluvial groundwater with the maximum value at MSC-16-6296 
(8.28 µg/L) (Tables 6.3-7 and 6.3-8). Intermediate and regional groundwater tend to have only a few 
cyanide detections, with maxima at R-25 screen 1 (31.1 µg/L [J] unfiltered) and R-17 (11.9 µg/L [J-] 
unfiltered) in deep perched groundwater and regional groundwater, respectively (Table 6.3-12, 6.3-13, 
6.3-17, and 6.3-18). As discussed in section 7.1.1, the primary source for cyanide in sediment in this 
watershed is ash from the La Mesa and Cerro Grande burn areas, although historical information and 
sediment data indicate releases from at least one Laboratory site, the silver outfall (SWMU 16-020) in 
Cañon de Valle above MDA R. Because all sites with detected cyanide in surface water are within or 
downstream from burn areas and because cyanide is also elevated in background areas, the cyanide 
detected in surface water may also be largely fire-related. 

Lead was detected above the ESL of 1.2 µg/L in 27% of the nonfiltered nonstorm-related surface-water 
samples from the Water Canyon and Cañon de Valle watershed collected from 2003 to 2011. The 
maximum result within the canyons, 83.9 µg/L, was obtained from a sample from Fishladder Canyon 
above Cañon de Valle. All the nonfiltered samples from Fishladder Spring during this period also had lead 
detections above 1.2 µg/L. Lead results were also above the ESL in surface water from Cañon de Valle 
and S-Site Canyon during this period. The maximum overall concentration of lead in surface water was in 
the 90s Line pond (293 µg/L [J] unfiltered) (Tables 6.3-2 and 6.3-3), which is the surface-water location 
with the highest TSS, suggesting this lead is associated with particulate material. Alluvial groundwater 
samples show occasional elevated lead concentrations with maxima of 6.9 µg/L (filtered) in 
FLC-16-252890 and 151 µg/L (unfiltered) in CdV-16-02657 (Tables 6.3-7 and 6.3-8). Among springs, 
Peter Spring had a maximum concentration of 20 µg/L, greater than the regulatory standard of 15 µg/L 
(Tables 6.3-12 and 6.3-13). Similarly, perched-intermediate groundwater at well CdV-16-2(i)r (15.7 µg L) 
and regional groundwater at well DT-9 (20.1 µg/L) had maximum concentrations greater than the 
regulatory standard (Tables 6.3-12, 6.3-13, 6.3-17 and 6.3-18). Except for these single samples, lead 
concentrations in these wells are consistently less than standards. Lead was also detected above the BV 
in sediment samples from Cañon de Valle, Fishladder Canyon, S-Site Canyon, and smaller tributaries to 
Water Canyon, as discussed in section 7.1.1, indicating releases from multiple Laboratory sites in this 
watershed. 

The maximum mercury concentration in the 90s Line Pond (1.1 µg/L unfiltered) was greater than the 
regulatory standard of 0.77 µg/L. Other surface-water locations rarely contain elevated concentrations, 
with S-Site Canyon showing more elevated values than other surface-water locations (Tables 6.3-2 and 
6.3-3). Similarly, S-Site Canyon alluvial wells also show more detectable elevated concentration 
(unfiltered) than alluvial wells in the other canyons with a maximum value of 0.442 µg/L in MSC-16-06295 
(Tables 6.3-7 and 6.3-8). Springs show sporadic elevated concentrations of mercury with a maximum of 
0.14 µg/L in an unfiltered sample from Peter Spring (Tables 6.3-12 and 6.3-13). Mercury concentrations 
are not elevated in perched-intermediate groundwaters, with only a few elevated detections in regional 
groundwater with the maximum value of 1.81 µg/L (unfiltered) in R-25 screen 5 (Tables 6.3-12, 6.3-13, 
6.3-17, and 6.3-18). Mercury was detected above BV in sediment samples in multiple reaches in Cañon 
de Valle, Fishladder Canyon, and S-Site Canyon, with maximum sediment mercury loads in upper S-Site 
Canyon, as discussed in section 7.1.1, indicating minor releases from multiple Laboratory sites into the 
watershed.  

Selenium was detected above the regulatory standard in unfiltered nonstorm-related surface-water 
samples at three locations: Cañon de Valle 16 (8.9 µg/L [J]), Cañon de Valle at Water Canyon 
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(7.6 µg/L [J]), and Water Canyon above Cañon de Valle (11.1 µg/L [J]). Elevated concentrations of 
selenium in nonstorm-related surface water are found sporadically at locations in the watershed (Tables 
6.3-2 and 6.3-3). Similarly, alluvial groundwater is only occasionally elevated in selenium with maxima of 
13.9 µg/L (filtered) at CdV-16-02655 and 10.4 µg/L (unfiltered) at CdV-16-02657 (Tables 6.3-7 and 6.3-8). 
Springs have occasional elevated selenium in filtered samples with a maximum at Burning Ground spring 
(3.7 µg/L filtered) (Tables 6.3-12 and 6.3-13). Deeper perched groundwater and regional groundwaters 
show almost no elevated selenium concentrations (Tables 6.3-12, 6.3-13, 6.3-17, and 6.3-18). Selenium 
was detected above BV in every reach within the watershed (section 7.1.1), although in some cases 
these detections were based on detection limits elevated above the BV. Because there is no spatial 
pattern to the sediment detections, the selenium in the watershed may be largely naturally occurring. 

Silver was detected above the ESL of 0.36 µg/L in 7% of the nonfiltered nonstorm-related surface-water 
samples from the Water Canyon and Cañon de Valle watershed collected from 2003 to 2011. The 
maximum result, 2.93 µg/L, was obtained from a sample from Cañon de Valle below the 260 Outfall 
(Cañon de Valle 7 sampling location) (Tables 6.3-2 and 6.3-3). All but one of these samples are from 
Cañon de Valle downstream from the silver outfall (SWMU 16-020); the other sample is from Fishladder 
Canyon above Cañon de Valle. Alluvial groundwater shows occasional elevated silver in unfiltered 
samples from Cañon de Valle, with a maximum concentration of 31.1 µg/L in well CdV-16-02657 
(Tables 6.3-7 and 6.3-8). With the exception of Peter Spring (which shows a maximum silver 
concentration of 7.5 µg/L [filtered]) silver is generally not present in springs. Peter Spring is within Cañon 
de Valle downgradient from the silver outfall site. Intermediate and regional groundwater has almost no 
elevated silver concentrations (Tables 6.3-12, 6.3-13, 6.3-17, and 6.3-18). These water data are 
consistent with sediment data that indicate Laboratory-derived silver contamination in Cañon de Valle and 
Fishladder Canyon (section 7.1.1), with most of the silver derived from SWMU 16-020 (the silver outfall). 

Thallium was detected above the stormwater comparison value of 0.47 µg/L, which is based on the 
NMWQCC human health persistent standard for ephemeral and intermittent streams, in 3% of the 
nonfiltered stormwater samples from the watershed collected from 2003 to 2011. The highest 
concentration, 0.68 µg/L, was from the tributary to Fishladder Canyon below the Burning Ground (gage 
E257). In nonstorm-related surface-water samples, thallium was detected in 3% of the nonfiltered 
samples above 0.47 µg/L, with the highest concentration, 0.59 µg/L, from Cañon de Valle below MDA P 
(gage E256). Thallium has also been detected above 0.47 µg/L in 5% of the samples from springs in the 
watershed, with a maximum of 0.66 µg/L from Martin Spring (Tables 6.3-12 and 6.3-13). The thallium 
detected above 0.47 µg/L is from scattered locations and does not indicate significant thallium sources at 
Laboratory sites. Alluvial groundwater has elevated thallium (primarily J-flagged values) in unfiltered 
samples from several of the wells; the maximum value is 1.9 µg/L in well CdV-16-02655, which is the well 
with consistently high TSS (Tables 6.3-7 and 6.3-8). Deep intermediate and regional groundwaters have 
sporadic elevated thallium concentrations, with a maximum of 0.74 µg/L (filtered) in well CdV-16-1(i) in 
the perched-intermediate groundwater and a maximum of 1.5 µg/L in well CdV-R-15-3 screen 1 in 
regional groundwater (Tables 6.3-12, 6.3-13, 6.3-17, and 6.3-18). In addition, as discussed in section 
7.1.1, the sediment data indicate no significant releases of thallium in this watershed, and the thallium in 
surface water may largely or entirely represent background conditions and not Laboratory-derived 
contamination. 

Uranium was detected above the ESL of 1.8 µg/L in one nonfiltered nonstorm-related surface-water 
sample collected between 2003 and 2011. This result, 25.6 µg/L, was obtained from Fishladder Canyon 
above Cañon de Valle. Unfiltered alluvial groundwater samples have occasional elevated uranium 
concentrations with a maximum value of 16.6 µg/L in well CdV-16-02657 (Table 6.3-7 and 6.3-8). Springs 
also have occasional elevated unfiltered values with Martin Spring showing the highest uranium 
concentration (3.12 µg/L) (Tables 6.3-12 and 6.3-13). Intermediate depth groundwater has a single 
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location, well R-25 screen 1, with a uranium concentration (filtered maximum 43.7 µg/L) above the 
regulatory standard (Tables 6.3-12 and 6.3-13). Regional groundwater uranium tends to be highest in the 
Rio Grande springs, with a maximum concentration of 2.5 µg/L in an unfiltered sample from Spring 5A 
(Tables 6.3-17 and 6.3-18).  

Zinc was detected above the stormwater comparison value of 54 µg/L, which is based on the NMWQCC 
acute aquatic life standard for ephemeral and intermittent streams, in one filtered stormwater sample from 
the watershed collected from 2003 to 2011. This result was from the tributary to Fishladder Canyon below 
the Burning Ground (gage E257), 267 µg/L, in 2005. Nineteen other results from this period from this 
location are below 54 µg/L. Zinc was detected above 54 µg/L in one nonstorm-related surface-water 
sample from Cañon de Valle below MDA P (Cañon de Valle 10 sampling location) in 2003, at 64.6 µg/L. 
Sixteen other results collected from 2003 through 2011 from this area are below 54 µg/L. The highest zinc 
concentration in unfiltered nonstorm-related surface water is in 90s Line Pond (1400 µg/L), which is the 
nonstorm-related surface-water location with the highest TSS. Alluvial groundwater in Cañon de Valle, 
S-Site Canyon, and Fishladder Canyon all show elevated zinc values in both filtered and unfiltered 
samples (Tables 6.3-7 and 6.3-8). Maximum concentrations are 413 µg/L (filtered) in well MSC-16-06293 
and 4490 µg/L (unfiltered) in well CdV-16-02657. Zinc is only rarely elevated in springs, with maximum 
concentration in Fishladder Spring (30.2 µg/L filtered and 56.3 µg/L unfiltered). Deep perched-
intermediate groundwater and regional groundwater both have highly elevated zinc concentrations 
(Tables 6.3-12, 6.3-13, 6.3-17, and 6.3-18). The highest values are in R-25b for the intermediate zone 
with 1420 µg/L in a filtered sample and 1700 µg/L in an unfiltered sample. Regional groundwater maxima 
are 489 µg/L (filtered) in R-31 screen 5 and 7090 µg/L (unfiltered) in R-25 screen 8. Zinc is also present in 
sediment above the BV in this part of Cañon de Valle, derived from releases from one or more Laboratory 
sites, indicating the elevated zinc in surface water is probably also derived from Laboratory sites 
(section 7.1.1). However, the infrequent detections above the standard are consistent with only small 
amounts of zinc contamination in the watershed. 

7.2.2.1.9 Other Organic Chemicals 

Overview. Organic chemicals were historically used as solvents and process components for nuclear 
weapons research and production at TA-16 and are present as contaminants in waters of the 
Water Canyon and Cañon de Valle watershed. This section discusses the occurrence of organic 
chemicals in alluvial, intermediate, and regional groundwater, surface water and spring water in the 
context of the conceptual site model described above for RDX and PCE. Sections 7.2.2.1.2 through 
7.2.2.1.8 specifically discuss the prevalence and sources of explosive compounds, PCE, and process-
associated metals, and this section focuses on organic chemical suites not previously described. This 
section discusses the occurrence and distribution of dioxins and furans, herbicides, PCBs, pesticides, 
SVOCs (including PAHs), total petroleum hydrocarbons (TPH), and VOCs.  

Because no groundwater BVs are available for organic chemicals, organic chemicals are discussed in 
terms of detection status, occurrence within the various zones of the watershed, cooccurrence with RDX, 
and exceedance of water-quality standards and screening values.  

Of the 226 other organic compounds analyzed in groundwater and surface water between 2003 and 
2011, 69 compounds were detected during the period of record. Detection frequency by analytical suite 
across all hydrologic zones in the Water Canyon/Cañon de Valle Watershed includes 9 of 24 
dioxins/furans, 1 of 11 herbicides, 5 of 16 PAHs, 3 of 8 PCBs, 10 of 21 pesticides, 13 of 58 SVOCs, and 
27 of 85 VOCs (Tables 6.3-6, 6.3-11, 6.3-16, 6.3-21). TPHs were analyzed but were never detected in 
any hydrologic zone. More than 50% of the detections of other organic chemicals were collocated with 
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detections of RDX and/or PCE, suggesting a broadly similar contaminant conceptual site model for 
release sites and pathways.  

The organic chemicals most frequently detected in the Water Canyon and Cañon de Valle watershed 
were acetone, TCE, toluene, bis(2-ethylhexyl)phthalate, and methyl tert-butyl ether (MTBE). Acetone, 
TCE, and toluene are recognized contaminants associated with operations at Consolidated 
Unit 16-021(c)-99 and the 340 Complex in TA-16 (LANL 2006, 092717). Bis(2-ethylhexyl)phthalate is a 
possible component of plastics in weapons assembly and has also been recognized as a contaminant 
associated with plastic sampling tubes, vials, jars, and other sampling equipment, which could account for 
its frequent and widespread low detection. MTBE is a common gasoline additive, and its localized 
frequent detections in perched-intermediate groundwater may be an indicator of an historical fuel spill. 
Although these compounds were frequently detected, only limited results for TCE and 
bis(2-ethylhexyl)phthalate in perched-intermediate groundwater exceeded water-quality standards, as 
discussed below. Infrequently detected organic compounds that exceeded water-quality standards 
included acrolein, Aroclor-1254, benzo(a)anthracene, methylene chloride, di-n-octylphthalate, 
pentachlorophenol, DDE[4,4’-], DDT[4,4-] (dichlorodiphenyltrichloroethane), dichlorobenzidine[3,3’-], 
di-n-octylphthalate, and phenol. These exceedances are discussed by hydrological zone in the sections 
below. 

Fate and Transport. The most important factor with respect to the potential for organic COPCs to migrate 
from soil, sediment, and tuff to groundwater is the presence of saturated conditions. Downward migration 
through the vadose zone is influenced by hydrostatic pressure and sources of continued release of 
contamination. Without sufficient moisture and a source, little or no potential migration of materials 
through the vadose zone to groundwater occurs. Subsurface pore gas concentrations of organic 
chemicals may also serve as a potential source of groundwater contamination. 

Hydrologic and hydrogeologic connections between surface water and alluvial, intermediate, and regional 
groundwater aquifers also affect fate and transport of contaminants in the vertical direction between 
aquifers and laterally within aquifers in the direction of the Rio Grande. 

Physical and chemical properties of organic chemicals are important when evaluating their fate and 
transport. The following physical/chemical property information (Ney 1995, 058210) illustrates some 
aspects of the fate and transport tendencies for organic compounds detected in the surface water and 
groundwater of the Water Canyon and Cañon de Valle watershed.  

Water solubility may be the most important chemical characteristic used to assess mobility of organic 
chemicals. The higher the water solubility of a chemical, the more likely it is to be mobile in a 
hydrogeologic system. A highly soluble chemical (water solubility greater than 1000 mg/L) is prone to 
biodegradation and metabolism that may detoxify the parent chemical. The lower the water solubility of a 
chemical, especially below 10 mg/L, the more likely it is to be immobilized by adsorption. Chemicals with 
lower water solubilities are more likely to accumulate or bioaccumulate and persist in the environment, to 
be slightly prone to biodegradation, and to be metabolized in plants and animals.  

Vapor pressure is a chemical characteristic used to evaluate the tendency of organic chemicals to 
volatilize. Chemicals with vapor pressure greater than 0.01 millimeters of mercury (mm Hg) are likely to 
volatilize, and therefore, concentrations at the site are reduced over time; vapors of these chemicals are 
more likely to travel toward the atmosphere and not migrate toward groundwater. Chemicals with vapor 
pressures less than 0.000001 mm Hg are less likely to volatilize and, therefore, tend to remain immobile.  

The Kow is an indicator of a chemical’s potential to bioaccumulate or bioconcentrate in the fatty tissues of 
living organisms. The unitless Kow value is an indicator of water solubility, mobility, sorption, and 
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bioaccumulation. The higher the Kow is above 1000, the greater the affinity the chemical has for 
bioaccumulation in the food chain, the greater its potential for sorption in the soil, and the lower its 
mobility (Ney 1995, 058210).  

The Koc measures the tendency of a chemical to adsorb to organic carbon in soil. Koc values above 
500 L/kg indicate a strong tendency to adsorb to soil, leading to low mobility (NMED 2009, 108070).  

Principal Sources. TAs associated with SWMUs and AOCs potentially influencing organic contaminants in 
Water Canyon include TA-11, TA-15, TA-16, and TA-49. Releases from sites include releases from 
outfalls, septic systems, spills, open detonations from firing sites, a drop tower, and MDAs. Potential 
releases from sites in proximity to Water Canyon are principally associated with fabrication and testing of 
HE.  

Surface Water. From 2003 to 2011, 19 locations were sampled for other organic chemicals in nonstorm-
related surface water, including perennial surface water and snowmelt. Surface water was analyzed for 
dioxins and furans, herbicides, PCBs, pesticides, PAHs and other SVOCs, and VOCs. Organic chemicals 
were detected in 54 of 10,361 results for nonstorm-related surface-water samples collected in the 
Water Canyon and Cañon de Valle watershed from 2003 to 2011. No stormwater sampling results from 
2003 to 2011 exceeded stormwater comparison values for organic chemicals (section 6.4), and no 
organic chemicals in surface water are included in the ecological risk assessment in section 8.1 based on 
comparison with ESLs. The total number of results, frequency of detection, maximum detected 
concentrations, and locations of maximum detected concentrations of other organic chemicals in surface 
water are listed in Table 7.2-6. Analytical results for these organic chemicals in nonfiltered surface-water 
samples from 2003 to 2010 as a function of distance from the Rio Grande are presented in 
Figures D-2.1-2 and D-2.1-5. 

Organic compounds detected in nonstorm-related surface water included 4 dioxins or furans 
(octachlorodibenzodioxin[1,2,3,4,6,7,8,9-]; octachlorodibenzofuran[1,2,3,4,6,7,8,9-]; 
tetrachlorodibenzofuran[2,3,7,8-]; and tetrachlorodibenzofurans [totals]) from 3 locations; four SVOCs 
(benzo(a)anthracene, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, and pyridine) from 8 locations; and 
8 VOCs (acetone, acetonitrile, acrolein, benzene, butanone[2-], methylene chloride, styrene, and toluene) 
from 18 locations between 2003 and 2011. These organic compounds are collocated with RDX in surface 
water at 16 of the 18 locations where detections were observed. The highest number of detections of 
organic compounds in surface water occurred at the 90s Line Pond. The greatest number of detected 
compounds (n = 5) was at Cañon de Valle below MDA P. Herbicides, PCBs, and pesticides were not 
detected in nonstorm-related surface water. 

Concentrations of detected organic compounds were compared with applicable water-quality criteria and 
screening values (Table 6.3-6). Six detected organic compounds do not have established screening 
values for comparison. These compounds included octachlorodibenzodioxin[1,2,3,4,6,7,8,9-], 
octachlorodibenzofuran[1,2,3,4,6,7,8,9-], tetrachlorodibenzofuran[2,3,7,8-], and tetrachlorodibenzofurans 
[totals], pyridine, and acetonitrile. 

Dioxins and Furans: No screening values have been established for the dioxins and furans detected in 
surface water. Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-]) was detected three times at two locations. 
Octachlorodibenzofuran[1,2,3,4,6,7,8,9-], tetrachlorodibenzofuran[2,3,7,8-], and tetrachlorodibenzofurans 
[totals] were detected once each from one location.  

SVOCs: Benzo(a)anthracene, a PAH, exceeded the New Mexico surface-water standard of 0.18 µg/L at 
Cañon de Valle Below MDA P, with a maximum detected concentration of 0.25 µg/L. Pyridine does not 
have an established screening value and was detected at four locations with concentrations ranging from 
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6.1 µg/L to 16 µg/L. No other SVOCs or PAHs detected in surface water exceeded water-quality criteria 
or standards. 

VOCs: Acetone was frequently detected in nonstorm-related surface water throughout the watershed; 
however, all detections of acetone were below water-quality criteria and screening values. Acrolein 
exceeded the tap water screening value of 0.0416 µg/L with a maximum concentration of 338 µg/L at the 
90s Line Pond. Methylene chloride exceeded the MCL of 5.0 µg/L with concentrations of 5.42 µg/L and 
5.04 µg/L at Water Canyon above Cañon de Valle and Fishladder Canyon at Cañon de Valle, 
respectively. Acetonitrile does not have an established screening value and was detected once at a 
concentration of 338 µg/L at the 90s Line Pond. All other detected analytes were below respective water-
quality criteria and screening values. 

The low frequency of detection among analytes and sporadic occurrence of organic chemicals among 
sampling locations does not indicate a strong pattern or widespread contamination of surface water 
(Table 7.2-6).  

Alluvial Groundwater. Thirteen alluvial groundwater locations were sampled for organic chemicals. Alluvial 
groundwater was analyzed for dioxins/furans, herbicides, PCBs, pesticides, SVOCs (including PAHs) and 
VOCs. Organic compounds were detected in 90 of 16,163 results in alluvial groundwater. The total 
number of results, frequency of detection, maximum detected concentrations, and locations of maximum 
detected concentrations of other organics in alluvial groundwater are listed in Table 7.2-7. 

Organic compounds detected in alluvial groundwater included two dioxins/furans 
(heptachlorodibenzodioxins [total], octachlorodibenzodioxin[1,2,3,4,6,7,8,9-]); one herbicide (DB[2,4-] 
[2,4-dichlorophenoxy)butyric acid]); one PCB (Aroclor-1260); five pesticides (DDD[4,4’-] 
[dichlorodiphenyldichloroethane]; DDE[4,4’-] [dichlorodiphenyltrichloroethylene], DDT[4,4’-], dieldrin, 
heptachlor); five SVOCs (bis[2-ethylhexyl]phthalate, diethylphthalate, di-n-octylphthalate, 
pentachlorophenol, dichlorobenzene[1,3-]); one PAH (naphthalene); and nine VOCs (acetone, 
butanone[2-], chloroform, dichloroethene[cis-1,2-], iodomethane, isopropyltoluene[4-], methylene chloride, 
toluene, trichloroethene). Other organic compounds were detected coincidentally with RDX at 11 of the 
12 alluvial groundwater sampling locations. The largest number of detections of other organic compounds 
occurred at location MSC-16-06294. 

Concentrations of detected organic compounds were compared with applicable water-quality criteria and 
screening values (Table 6.3-11). Four organic compounds detected in alluvial groundwater do not have 
established screening values for comparison. These compounds included heptachlorodibenzodioxins 
(total), octachlorodibenzodioxin[1,2,3,4,6,7,8,9-]), dichlorobenzene[1,3-], and DB[2,4-]. 

Dioxins and Furans: No screening values have been established for the dioxins and furans detected in 
alluvial groundwater. Heptachlorodibenzodioxins (total) was detected in one sample from location 
CDV-16-02656 at a concentration of 1.81E-06 µg/L. Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] was 
detected in four samples from three locations with concentrations ranging from 2.27E-06 µg/L to 
1.76E-05 µg/L.  

Herbicides: No screening values have been established for herbicides detected in alluvial groundwater. 
DB[2,4-] was detected in 2 of 16 samples from two locations, with a maximum concentration of 0.173 µg/L 
at MSC-16-06294. 

PCBs: Aroclor-1260 was the only PCB detected in alluvial groundwater at location MSC-16-06294. No 
PCBs detected in alluvial groundwater exceeded water-quality criteria or standards. 
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Pesticides: DDD[4,4’-], DDE[4,4’-], and DDT[4,4’-], dieldrin, and heptachlor were each detected in one 
sample from location MSC-16-06294. No detected results exceeded water-quality criteria or standards for 
pesticides in alluvial groundwater. 

SVOCs: Bis(2-ethylhexyl)phthalate was detected in four samples and exceeded the EPA MCL of 6 µg/L in 
two out of four alluvial groundwater samples, with concentrations ranging from 2.4 µg/L to 33.2 µg/L. 
Di-n-octylphthalate was detected once at location CDV-16-06258 at a concentration of 9.6 µg/L, which 
exceeded the EPA MCL of 6 µg/L for alluvial groundwater. Pentachlorophenol exceeded the EPA MCL of 
1.0 µg/L in a single sample with a concentration of 7.8 µg/L at WCO-2. No water-quality criteria or 
standard are available for dichlorobenzene[1,3-], which was detected in one sample from WCO-2 at a 
concentration of 0.27 µg/L. No additional detected results for SVOCs exceeded water-quality criteria or 
standards in alluvial groundwater. 

PAHs: No detected results for PAHs exceeded water-quality criteria or standards in alluvial groundwater. 

VOCs: Acetone and toluene were frequently detected in alluvial groundwater; however, all detected 
concentrations were below water-quality criteria and screening values. Trichloroethene was detected in 
7 out of 125 samples from four locations, with concentrations ranging from 0.34 µg/L to 11.8 µg/L. 
Trichloroethene exceeded the MCL of 5.0 µg/L in alluvial groundwater at two samples from one location 
(FLC-16-25280); this location is coincident with the highest PCE concentrations detected in alluvial 
groundwater and suggests a similar source and transport mechanism. Four of seven detections occurred 
at location FLC-16-25280. No additional detected results for VOCs exceeded water-quality criteria or 
standards in alluvial groundwater. 

The low frequency of detection among analytes and sporadic occurrences of organic chemicals among 
sampling locations does not indicate a strong pattern for most constituents (exceptions noted above) or 
widespread contamination of alluvial groundwater (Table 7.2-7).  

Springs. Twenty-six spring locations were sampled and analyzed for dioxins/furans, herbicides, PCBs, 
pesticides, SVOCs (including PAHs) and VOCs. Organic compounds were detected in 139 of 20,758 
spring water sampling results. The total number of results, frequency of detection, maximum detected 
concentrations, and locations of maximum detected concentrations of other organics in springs are listed 
in Table 7.2-8.  

Organic compounds detected in spring water included eight dioxins/furans (heptachlorodibenzodioxin 
[1,2,3,4,6,7,8-], heptachlorodibenzodioxins [total], heptachlorodibenzofuran [1,2,3,4,6,7,8-], 
heptachlorodibenzofurans [total], octachlorodibenzodioxin[1,2,3,4,6,7,8,9-], octachlorodibenzofuran 
[1,2,3,4,6,7,8,9-], pentachlorodibenzofurans [totals], and tetrachlorodibenzofurans [totals]); 1 pesticide 
(DDE[4,4'-]); 11 SVOCs (bis(2-ethylhexyl)phthalate, chloroaniline[4-], chlorophenol[2-], 
dichlorobenzene[1,3-], dichlorobenzidine[3,3’-], dichlorophenol[2,4-], diethylphthalate, 
dimethylphenol[2,4-], di-n-butylphthalate, di-n-octylphthalate, and methylphenol[2-]); and 11 VOCs 
(acetone, acetonitrile, acrolein, benzene, butanone[2-], carbon disulfide, chloromethane, 
dichloroethene[cis-1,2-], methylene chloride, toluene, and trichloroethene). Herbicides, PCBs, and PAHs 
were not detected in spring water. These other organic compounds were detected coincidentally with 
RDX at 10 of 22 spring locations. All detections of trichloroethene were collocated with detections of RDX 
and generally tied to detections of PCE. 

Concentrations of detected organic compounds were compared with applicable water-quality criteria and 
screening values (Tables 6.3-11 and 6.3-16). Twelve organic compounds detected in spring water do not 
have established screening values for comparison. These compounds included eight dioxins and furans, 
chloroaniline[4-], dichlorobenzene[1,3-], methylphenol[2-], and acetonitrile. 
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Dioxins and furans: No screening values have been established for the dioxins and furans detected in 
spring water. The greatest number of dioxins/furans (n=6) and highest number of detections (n=9) were 
observed at Fishladder Spring. Heptachlorodibenzodioxin [1,2,3,4,6,7,8-], heptachlorodibenzodioxins 
[total], heptachlorodibenzofuran [1,2,3,4,6,7,8-], heptachlorodibenzofurans [total], 
octachlorodibenzodioxin[1,2,3,4,6,7,8,9-], and octachlorodibenzofuran [1,2,3,4,6,7,8,9-] were detected in 
one to four out of 10 samples from Fishladder Spring. Concentrations ranged from 2.79E-06 µg/L to 
7.4E-05 µg/L. Pentachlorodibenzofurans [totals] and tetrachlorodibenzofurans were each detected once, 
at Spring 6 and Spring 5B, respectively. Total pentachlorodibenzofuran was detected at a concentration 
of 8.81E-07 µg/L, and tetrachlorodibenzofurans [total] was detected at a concentration of 1.44E-06 µg/L. 
No additional dioxins or furans were detected in spring water. 

Pesticides: DDE[4,4'-] was detected in a single sample from Water Canyon Gallery at a concentration of 
0.0076 µg/L. This result was greater than the New Mexico surface-water standard of 0.001 µg/L. No 
additional pesticides were detected in spring water. 

Neither herbicides nor PCBs were detected in spring water. 

SVOCs: SVOCs were most frequently detected at Spring 8A. Dichlorobenzidine[3,3'-] was detected in a 
single sample from Spring 8A at a concentration of 9.8 µg/L, which is greater than the tap water screening 
level of 1.49 µg/L. Di-n-octylphthalate was detected in a single sample from Spring 8A with a 
concentration of 6.38 µg/L, which exceeds the MCL of 6.0 µg/L. No water-quality criteria or screening 
values were available for chloroaniline[4-], dichlorobenzene[1,3-], or methylphenol[2-]. Chloroaniline[4-] 
was detected in one out of 107 samples, at a concentration of 1.4 µg/L. Methylphenol[2-] was detected in 
one out of 100 samples at Spring 8A at a concentration of 0.48 µg/L. Dichlorobenzene[1,3-] was detected 
in four out of 261 samples at concentrations ranging from 0.279 µg/L to 513 µg/L. No additional SVOCs 
exceeded water-quality criteria or standards in spring water. 

VOCs: Acetone was frequently detected in spring water, however all detected results were below water-
quality standards and screening levels. Acrolein was detected in one out of 103 samples, and exceeded 
the tap water screening value of 0.0416 µg/L with a single detected concentration of 9.01 µg/L from 
WA-625 Spring. Trichloroethene was frequently detected (46 of 154 samples), however, only the 
maximum detected concentration of trichloroethene (9.9 µg/L at Fishladder Spring) exceeded the MCL of 
5 µg/L; this location is coincident with PCE concentrations above standards and suggest a similar release 
history and environmental pathways. All other results for trichloroethene were below screening levels. No 
water-quality criteria or screening values were available for acetonitrile. Acetonitrile was detected in 2 of 
85 samples from two locations, with concentrations of 7.6 and 9.2 µg/L at Fishladder Spring and 
Martin Spring, respectively. No additional VOCs exceeded water-quality criteria or standards in spring 
water. 

The low frequency of detection among analytes and sporadic occurrence of organic chemicals among 
sampling locations does not indicate a strong pattern for most organic constituents or widespread 
contamination of emergent spring water (Table 7.2-8). However, the greatest number of detections of 
other organic compounds were collocated with the detections of RDX and PCE (Burning Ground, Martin, 
SWSC, and Fishladder Springs) suggesting a similar release history and environmental pathways.  

Deep Perched-Intermediate Groundwater. Thirteen perched-intermediate groundwater locations were 
sampled for organic chemicals. Perched-intermediate groundwater was analyzed for dioxins/furans, 
herbicides, PCBs, pesticides, SVOCs (including PAHs) and VOCs. Organic compounds were detected in 
112 of 14,663 results in perched-intermediate groundwater. The total number of results, frequency of 
detection, maximum detected concentrations, and locations of maximum detected concentrations of other 
organics in perched-intermediate groundwater are listed in Table 7.2-9.  
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Organic compounds detected in perched-intermediate groundwater included two dioxins/furans 
(heptachlorodibenzodioxins (total) and octachlorodibenzodioxin[1,2,3,4,6,7,8,9-]), one pesticide 
(heptachlor), four SVOCs (benzoic acid, bis(2-ethylhexyl)phthalate, diethylphthalate, and phenol), and 
11 VOCs (acetone, butanol[1-], butanone[2-], carbon disulfide, chloromethane, methyl tert-butyl ether, 
methyl-2-pentanone[4-], methylene chloride, styrene, toluene, and trichloroethene) from 10 perched-
intermediate groundwater locations. These other organic compounds were detected coincidentally with 
RDX at six of these 10 locations.  

Concentrations of detected organic compounds were compared to applicable water-quality criteria and 
screening values (Table 6.3-16). Three organic compounds detected in intermediate water did not have 
established screening values for comparison. These compounds included heptachlorodibenzodioxins 
(total), octachlorodibenzodioxin[1,2,3,4,6,7,8,9-], and butanol[1-]. 

Dioxins and Furans: No screening values have been established for the dioxins and furans detected in spring 
water. Heptachlorodibenzodioxins (total) was detected in 1 out of 24 samples at a concentration of 
1.08E-06 µg/L. Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] was detected in three samples from two locations, 
with concentrations ranging from 6.28E-06 µg/L to 1.3E-05 µg/L. No other dioxins/furans were detected in 
perched-intermediate groundwater. 

Pesticides: No pesticides were detected at concentrations exceeding water-quality criteria or standards in 
perched-intermediate groundwater. 

Neither herbicides nor PCBs were detected in perched-intermediate groundwater. 

SVOCs: Bis(2-ethylhexyl)phthalate was detected in 6 out of 88 samples, with concentrations ranging from 
2.49 µg/L to 13 µg/L. Bis(2-ethylhexyl)phthalate exceeded the EPA MCL of 6.0 µg/L in a single sample 
from R-25 at a concentration of 13 µg/L. Phenol was detected in 1 out of 67 perched-intermediate 
groundwater samples, with a concentration of 30.2 µg/L, which exceeded the New Mexico groundwater 
standard of 5 µg/L. No additional SVOCs were detected at concentrations exceeding water-quality criteria 
or standards for perched-intermediate groundwater. 

VOCs: Toluene, trichloroethene, and MTBE were frequently detected in perched-intermediate 
groundwater and typically collocated with RDX; however, none of the detected results exceeded water-
quality criteria or screening levels. No screening value has been established for butanol[1-], which was 
detected in 1 of 39 samples at a concentration of 157 µg/L in well R-25. No additional VOCs were 
detected at concentrations exceeding water-quality criteria or standards in perched-intermediate 
groundwater. 

The low frequency of detection among analytes and sporadic occurrences of organic chemicals among 
sampling locations does not indicate widespread contamination of perched-intermediate groundwater 
(Table 7.2-9).  

Regional Groundwater. Fifteen regional groundwater locations were sampled for organic chemicals. 
Regional groundwater was analyzed for dioxins/furans, herbicides, PCBs, pesticides, SVOCs (including 
PAHs) and VOCs. Organic compounds were detected in 115 of 38,971 results in regional groundwater. 
The total number of results, frequency of detection, maximum detected concentrations, and locations of 
maximum detected concentrations of other organics in regional groundwater are listed in Table 7.2-10.  

Organic compounds detected in regional groundwater included 3 dioxins/furans 
(heptachlorodibenzodioxin[1,2,3,4,6,7,8-], heptachlorodibenzodioxins [total], and 
octachlorodibenzodioxin[1,2,3,4,6,7,8,9-]); 5 PAHs (benzo(a)anthracene, chrysene, 
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indeno(1,2,3-cd)pyrene, naphthalene, and phenanthrene); 2 PCBs (Aroclor-1242 and Aroclor-1254), 
10 pesticides (benzene hexachloride [BHC(gamma-)], chlordane[gamma-], DDD[4,4’-], DDE[4,4’-], 
DDT[4,4’-], dieldrin, endosulfan II, endosulfan sulfate, endrin, and heptachlor); 6 SVOCs (benzoic acid, 
bis[2-ethylhexyl]phthalate, diethylphthalate, di-n-butylphthalate, phenol, trichlorobenzene[1,2,4-]), and 
15 VOCs (acetone, acetonitrile, bromoform, carbon disulfide, chloromethane, dichloroethane[1,2-], diethyl 
ether, ethylbenzene, isopropylbenzene, isopropyltoluene[4-], methyl-2-pentanone[4-], styrene, toluene, 
trichloro-1,2,2-trifluoroethane[1,1,2-], xylene[1,3-]+xylene[1,4-]). These other organic compounds were 
detected coincidentally with RDX at only 2 of 14 locations.  

Concentrations of detected organic compounds were compared with applicable water-quality criteria and 
screening values (Table 6.3-21). Seven organic compounds detected in regional groundwater do not 
have established screening values for comparison. These compounds included 
heptachlorodibenzodioxin[1,2,3,4,6,7,8-], heptachlorodibenzodioxins (total), 
octachlorodibenzodioxin[1,2,3,4,6,7,8,9-], trichlorobenzene[1,2,4-], acetonitrile, diethyl ether, and 
trichloro-1,2,2-trifluoroethane[1,1,2-]. 

Dioxins and Furans. No screening values have been established for the dioxins and furans detected in 
regional groundwater. Heptachlorodibenzodioxin[1,2,3,4,6,7,8-], heptachlorodibenzodioxins (total), and 
octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] were each detected in 1 out of 15 samples at concentrations 
ranging from 5.69E-07 µg/L to 3.15E-06 µg/L. No additional dioxins/furans were detected in regional 
groundwater. 

Herbicides. No herbicides were detected in regional groundwater. 

PCBs: Aroclor-1254 was detected in 1 out of 129 samples at a concentration of 0.44 µg/L from test well 
DT-9, which exceeds the tap water screening value of 0.336 µg/L. No additional PCBs exceeded water-
quality criteria or standards for regional groundwater. 

Pesticides. Pesticides were detected most frequently at well CdV-R-15-3, indicating possible localized 
contamination; however, all results were below water-quality criteria. DDT[4,4-] exceeded the tap water 
screening value of 1.98 µg/L in 1 of 124 samples with a concentration of 2.26 µg/L from well R-31. No 
additional detected pesticides exceeded water-quality criteria or standards for regional groundwater. 

SVOCs. Phenol was detected in a single sample from well R-17 at a concentration of 15.8 µg/L, which 
exceeds the New Mexico groundwater standard of 5 µg/L. No screening values have been established for 
trichlorobenzene[1,2,4-] in regional groundwater. Trichlorobenzene[1,2,4-] was detected in 1 of 417 
samples at a concentration of 2.29 µg/L from well R-31. No additional detected SVOCs exceeded water-
quality criteria or standards for regional groundwater. 

VOCs. Acetone and bis(2-ethylhexyl)phthalate were frequently detected in regional groundwater; 
however, none of the detected concentrations exceeded water-quality standards or screening levels. No 
screening values have been established for acetonitrile, diethyl ether, or trichloro-1,2,2-
trifluoroethane[1,1,2-] in regional groundwater. Acetonitrile was detected in 1 out of 141 samples at a 
concentration of 10.2 µg/L from well DT-5. Diethyl ether was detected in 2 of 176 samples from wells 
R-17 and R-19, respectively. Trichloro-1,2,2-trifluoroethane[1,1,2-] was detected in 1 of 272 samples at a 
concentration of 1.5 µg/L from well CdV-R-37-2. No additional detected VOCs exceeded water-quality 
criteria or standards for regional groundwater. 

The low frequency of detection among analytes and sporadic occurrences of organic chemicals among 
sampling locations does not indicate a strong pattern for most constituents (exceptions noted above) or 
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widespread contamination of regional groundwater (Table 7.2-10). Detections of other organics in 
regional groundwater appear to be independent of pathways for RDX in this aquifer. 

Other Organic Chemicals Summary. The overall frequency of detection of other organic chemicals in the 
Water Canyon and Cañon de Valle watershed is low. Several of the detected organic chemicals are 
consistently collocated with detections of RDX, which may indicate similar contaminant sources and 
pathways for those locations. Acetone, detected in 120 samples in the Water Canyon and Cañon de Valle 
watershed, is a known process waste/solvent with a source in TA-16 but is present at concentrations 
below screening values in all samples. Trichloroethene detections are generally correlated with the 
occurrence of PCE (in 10 of 13 locations) in the watershed, and exceeded the MCL in only one sample 
from Fishladder Spring. Toluene, which was frequently detected in alluvial and perched-intermediate 
groundwater, is another contaminant with known association with Consolidated Unit 16-021(c)-99 and the 
340 Complex; however, all concentrations were below applicable screening levels.  

7.2.2.1.10 Radionuclides and Radioactivity 

Most radionuclide detections in surface waters, alluvial groundwaters, springs, perched-intermediate 
groundwaters, and regional groundwaters are sporadic and do not show consistent elevated 
concentrations at specific locations (except for tritium, discussed below as a geochemical tracer). Values 
are rarely greater than regulatory standards (Tables 6.3-4, 6.3-5, 6.3-9, 6.3-10, 6.3-14, 6.3-15, 6.3-19, 
and 6.3-20). 

As discussed in section 6.4, radium-226 and gross-alpha radiation in stormwater samples from one or 
more gaging stations in the Water Canyon and Cañon de Valle watershed collected from 2003 through 
2011 exceeded comparison values. As discussed in section 8.1.5, radium-226 and radium-228 were 
identified as being of potential concern in nonstorm-related surface-water samples from this period based 
on comparisons with ESLs. These results are discussed in this section to evaluate sources and possible 
off-site transport of Laboratory-derived contaminants. Plots showing all analytical results for these 
analytes in nonfiltered surface-water samples from 2003 to 2011 as a function of distance from the 
Rio Grande are presented in Figures D-2.1-3 and D-2.1-6. Radium-226 was detected above the 
stormwater comparison value of 30 pCi/L, which is based on the NMWQCC livestock watering standard 
for ephemeral and intermittent streams, in one stormwater sample from the Water Canyon and 
Cañon de Valle watershed from 2003 through 2011. This result, 35.4 pCi/L, was from Water Canyon 
below NM 4. Radium-226 was detected below the standard in seven other stormwater samples from this 
area in 2003 to 2011. Because radium-226 has been measured at lower concentrations closer to 
Laboratory SWMUs and AOCs and has no known releases from Laboratory sites in this watershed, this 
radium-226 is inferred to be naturally occurring. 

Radium-228 was measured in only one surface-water sample from the Water Canyon and Cañon de 
Valle watershed collected from 2003 to 2011, a snowmelt sample from Water Canyon below MDA AB. 
Radium-228 was detected above the ESL of 0.09 pCi/L in this sample, at 1.06 pCi/L. As with radium-226, 
radium-228 is inferred to be naturally occurring. 

Gross-alpha radiation was detected above the stormwater comparison value of 15 pCi/L, which is based 
on the NMWQCC livestock watering standard for ephemeral and intermittent streams, in 90% of the 
stormwater samples collected from this watershed from 2003 to 2011. The maximum result, 1180 pCi/L, 
was from Water Canyon below NM 4. Alpha-emitting radionuclides were rarely used at Laboratory sites in 
this watershed, and gross-alpha radiation commonly exceeds 15 pCi/L at background locations on the 
Pajarito Plateau (e.g., LANL 2010, 111232). Therefore, these results may largely represent background 
conditions.  
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Radium-228 concentrations in regional groundwater were greater than regulatory standards in two 
unfiltered samples one from R-25 screen 8 (14.5 pCi/L) and one from R-48 (9.19 pCi/L). 

7.2.2.2 Geochemical Evidence for Connections between Water-Bearing Zones 

7.2.2.2.1 Overview 

Along with contaminant occurrences, distributions, and time series, a number of other lines of evidence 
provide constraints on the hydrologic conceptual site model for the Water Canyon and Cañon de Valle 
watershed. In particular, conservative constituents, constituents minimally affected by interactions with 
environmental media such as clays, provide significant insights into water sources, mixing, and transport 
pathways. Ratios of such conservative constituents are typically preserved during flow and transport, thus 
providing key constraints on water sources; whereas changes in absolute concentrations of such 
constituents can provide constraints on dilution, evaporation, and other environmental processes. 
Conservative constituents of broad use in hydrologic investigations include stable isotopes of oxygen and 
hydrogen, tritium, and most anionic species. Within the Water Canyon and Cañon de Valle watershed, 
the explosives RDX and HMX are conservative to most environmental processes.  

In this section, additional geochemical constraints on the hydrologic conceptual site model are presented. 
These include (1) major element data; (2) ratios of conservative HE, particularly RDX and HMX to each 
other and to other constituents; (3) stable isotopes; (4) tritium abundances; and (5) other geochemical 
constraints. Many of these results have been presented in previous documents, particularly the 1998 and 
2003 RFI reports for the 260 Outfall (LANL 1998, 059891; LANL 2003, 077965). Some have been 
described in detail in later documents (Reid et al. 2005, 093660; Newman et al. 2007, 095632). In cases 
where results have been presented in previous RFI reports or in the literature, only summaries of 
previous conclusions are presented, with details provided by reference. 

7.2.2.2.2 Major-Element Constraints on Hydrologic Conceptual Model 

Major elements including cations (calcium, magnesium, sodium, potassium) and anions (chloride, 
bicarbonate, nitrate, sulfate) can be indicative of water sources and the interaction of waters with minerals 
such as clays, carbonates, and ferrihydroxides. They thus can provide first-order constraints on the 
hydrologic conceptual site model. 

It has long been recognized that the abundances of major elements including calcium, magnesium, 
potassium, sodium, chloride, sulfate and others in the Water Canyon and Cañon de Valle watershed are 
higher than BVs (LANL 1998, 059891) in surface waters, alluvial groundwaters, and springs for both 
filtered and unfiltered samples. Typically locations with elevated major element values are not spatially 
related to major contaminants sources (LANL 1998, 059891, Figure 3.4.10). Highest values of major 
constituents in surface and alluvial groundwater near the 260 Outfall tend to occur upgradient of the 
outfall and decrease downgradient in Cañon de Valle because of dilution and sorption on environmental 
media. Martin Spring tends to be higher in many major cations, such as calcium and sodium, and major 
anions, such as chloride and sulfate than SWSC and Burning Ground Springs (LANL 1998, 059891, 
Figure 4.4-9; LANL 2003, 077965, Figures 4.4.2 and 4.4-3). This is additional evidence that SWSC and 
Burning Ground Springs represent distinct hydrologic systems from Martin Spring. Because of the 
elevated levels of most cations and anions in waters of Cañon de Valle, total dissolved solid (TDS) values 
in these waters are typically higher than background values. Possible sources of these high TDS (high-
ionic strength) fluids include waters associated with the former TA-16 steam plant, the TA-16 WWTP, 
deep well water used in process buildings and TA-16, waters with a component of road salt, and waters 
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from evaporated sources such as 90s Line Pond (LANL 1998, 059891, section 4.5.1; LANL 2003, 
077965, section 4.5.1) (Figure 1.1-1, Plate 1).  

Stiff plots allow comparison of major element compositions of waters. Stiff plots depict major cations—
sodium, calcium, magnesium, and potassium—on their left sides, and major anions—chloride, 
bicarbonate, sulfate, and nitrate—on their right sides. They allow rapid visual comparison of major 
elements in different water bodies. Figures 7.2-22 through 7.2-25 present Stiff plots for key surface and 
deep groundwater locations plotted in map view and Figures 7.2-26 and 7.2-27 present such plots in 
cross-section view. Each of these figures depicts the most recent time-frame data for which a complete 
cation/anion data set is available for each location, so they represent current conditions.  

The Stiff plots show most waters in the Water Canyon and Cañon de Valle watershed are broadly similar 
in their major-element compositions; most are calcium-bicarbonate–rich waters. Ionic strengths within 
these calcium-bicarbonate waters tend to decrease with depth, perhaps reflecting recharge of the deeper 
groundwater systems by low ionic-strength rainwater and snowmelt through fractured lavas that make up 
the higher elevations the eastern Jemez Mountains. Calcium-bicarbonate waters in Fishladder Canyon 
tend to have lower ionic strengths than waters in Cañon de Valle; most of these Fishladder Canyon 
waters are presumably derived from local rainwater, which tends to have low ionic strengths. Alluvial well 
MSC-06293 has anomalously high ionic-strength calcium-bicarbonate water. 

In the near surface system, several of the alluvial wells including CdV-16-02655, CdV-16-02657, and 
CdV-16-02658 all have sodium at a higher abundance than calcium. For CdV-16-02658, this elevated 
sodium is accompanied by chloride, perhaps suggesting influence from road salt. 

Calcium-bicarbonate waters predominate in perched-intermediate groundwaters as well. In the perched-
intermediate groundwater zones, sodium at levels greater than calcium is present in R-19 screen 2, 
R-25b, R-47i, R-25 screen 2, CdV-37-1i and PCI-2. R-25 screen 4 is characterized by higher calcium and 
bicarbonate relative to the other cations and anions than most of the other deep-intermediate-depth 
waters within the watershed. 

In the deep (regional) groundwater sodium-bicarbonate waters predominate in the wells in the western 
portions of the watershed (e.g., R-26, R-25, R-18, the DT wells), although R-48 (which is hosted in dacite) 
has a preponderance of sodium over calcium. Wells and well screens to the east of the watershed (R-19, 
R-29, and R-31) more frequently show a preponderance of sodium over calcium, although even in these 
wells many screens are calcium-bicarbonate waters. Rio Grande springs are mostly calcium-bicarbonate 
waters. There is no distinct correlation between lithology and water type, although the increase in sodium-
bicarbonate waters to the east may reflect rock-water interactions that favor the mobilization of sodium 
from clays and volcanic glass that are components of the Puye Formation. The screens in Tschicoma 
dacite (wells CdV-R-37-2 and R-48) do not show distinct major-element chemistry compared with those in 
the Puye Formation, although most screens in dacite tend to higher sodium/calcium. 

The perched-intermediate and regional groundwaters, which range from calcium- to sodium-bicarbonate 
waters, are consistent with derivation from the higher ionic strength calcium/sodium bicarbonate near-
surface waters, with dilution by lower-ionic strength waters (perhaps with a rainwater component) 
recharged within the Sierra de los Valles. Because of the overall similarities of most of the waters in the 
watershed, unique local flow pathways cannot be determined using the major elements.  

Consideration of time-series plots for major cations and anions (Attachment D-1 of Appendix D on CD) 
suggests that most locations do not show large or systematic variation in major-element compositions 
over time, particularly for filtered samples. Exceptions include (1) locations with high degrees of 
evaporation and high TDS such as 90s Line Pond and alluvial well CdV-16-02655; (2) S-Site Canyon 
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alluvial wells; (3) alluvial well CdV-16-02657, which has decreased in abundance in elements such as 
sodium over the past 10 yr (Figure D-2.2-2); (4) well screens such as CdV-R-37-2 screen 2, which are 
recovering from drilling effects; (5) both screens 1 and 4 of R-25, which have decreased in abundance of 
elements such as calcium since being drilled (Figure D-2.2-3), and (6) the deep screens of R-25 where 
water from the upper zones mixed with formation waters during drilling and well construction (see 
discussions of HE above), leading to consistent recovery trends in major element compositions from 
compositions similar to screen 1 toward ambient regional groundwater compositions. 

7.2.2.2.3 Constituent versus Constituent Plots to Constrain Conceptual Model 

7.2.2.2.3.1 RDX versus HMX  

RDX and HMX are both conservative elements in TA-16 waters (see discussions in previous sections). 
They have similar environmental-transport parameters and behaviors, although RDX is approximately 
10 times more soluble than HMX. Thus, the ratio of RDX to HMX in a water sample may reflect the 
sources of RDX and HMX as modified only slightly by environmental transport phenomena other than 
dilution and mixing (LANL 2003, 077965). The 2003 RFI for the 260 Outfall showed that for SWSC, 
Burning Ground, and Martin Springs, RDX and HMX concentrations were correlated (LANL 2003, 
077965, Figure 4.5-3), with Martin Spring having a distinct slope on an RDX versus HMX plot (distinct 
RDX/HMX) compared with the other springs, suggesting different source regions for Martin Spring 
compared to SWSC and Burning Ground Springs.  

RDX was used much more heavily during the early days at TA-16 in explosives such as Comp B, 
whereas HMX was used more heavily after the late 1950s, when plastic-bonded explosives became more 
prevalent. The environmental samples investigated in this study were collected after HMX came into 
widespread use. RDX is plotted versus HMX for near surface-water bodies in Figure 7.2-28 and for 
deeper water bodies in Figure 7.2-29. 

Different water bodies, both near surface and subsurface, plot in distinct clusters on plots of RDX versus 
HMX (Figures 7.2-28 and 7.2-29). In near surface waters, the three springs plot at the highest RDX/HMX 
with ratios near 10; SWSC and Burning Ground Springs are slightly higher than Martin Spring. Wells 
CdV-16-02657 (located at the foot of the 260 Outfall drainage) and Fishladder Spring plot at the lowest 
RDX/RMX with ratios ranging from 1 to less than 0.1. The majority of the alluvial wells, including those in 
Cañon de Valle, S-Site Canyon, and Fishladder Canyon plot at intermediate values. Deep groundwater 
bodies also plot in distinct groups, with CdV-16-2ir and R-25 screen 4 having RDX/HMX >100, most of 
the R-25 screens, R-25b, and CdV-16-1i between RDX/HMX of 1 and slightly >10, and R-25 screen 5 at 
RDX/HMX <1.  

Possible implications of these observations include the following: 

 Alluvial well CdV-16-16-02657, located next to the 260 Outfall, may derive its low RDX/HMX (<1) 
from recent HMX-rich sediments and waters present in the 260 Outfall drainage or associated 
secondary sources in the vadose zone. 

 Fishladder Spring, which also tends to low RDX/HMX, may derive its signature from recent low 
RDX/HMX materials such as those that may have been present in the TA-16-340 outfall or at the 
TA-16 Burning Ground. 

 The three springs with moderately high RDX/HMX (close to 10) may reflect an older high 
RDX/HMX source. 
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 The downgradient alluvial wells in Cañon de Valle appear to be a mixture of a high RDX/HMX 
source, such as Burning Ground Spring, and a low RDX/HMX source such as seen in alluvial well 
CdV-16-16-02657.  

 Deep groundwater screens tend to plot in distinct clusters or trends on an RDX versus HMX plot. 

 Wells CdV-16-2(i)r and R-25 screen 4 both plot at high RDX/HMX (>100). These values are 
higher than any observed in the near surface system, possibly indicating that these perched 
groundwaters represent early waters, from the time when RDX was used much more extensively 
than HMX. None of the current near-surface waters are this enriched in RDX relative to HMX, so 
none are likely recent sources for waters in these deeper screens. 

 Screens 5, 6, 7, and 8 in well R-25 appear to show mixing between screen 1 waters and connate 
waters in the regional aquifer. This is consistent with observations for other constituents 
discussed above. 

 The deep screen in well CdV-16-4ip also has higher RDX/HMX than most near-surface waters. 
This too may suggest an older high RDX/HMX source. 

 Wells R-25b and CdV-16-1(i) have RDX/HMX similar to SWSC and Burning Ground Springs, 
suggesting a similar older water source. R-25 screen 1 has a slightly lower RDX/HMX, suggesting 
a component of younger Cañon de Valle surface water and alluvial groundwater. 

Although RDX/HMX tends toward consistent values in many individual water bodies in the Water Canyon 
and Cañon de Valle watershed, there are few distinct trends in RDX/HMX with time. However, a few 
localities show distinct temporal trends.  

 Surface waters in Cañon de Valle downgradient from MDA P trend from moderate RDX/HMX 
(~2–4) to lower ratios (<1) (e.g., Cañon de Valle surface-water locations 12 to16 between the late 
90s and the mid 2000s) (Figure D-2.2-1). This trend may reflect an increased component of a 
younger low RDX/MHX source in surface water, similar to waters seen in well CdV-16-02657. 

 Alluvial well CdV-16-02659 also shows a decrease in RDX/HMX over time (Figure 7.2-30) from 
>2 to less than 1 (Figure D-2.2-2). This too may reflect an increased component of younger low 
RDX/HMX water. 

 Perched-intermediate wells CdV-16-1(i) and CdV-16-2(i)r show increases and decreases, 
respectively, in RDX/HMX (Figure 7.2-31a,b), suggesting evolution of the source regions of these 
well waters over time and recharge along different pathways. 

Additional perspectives on similarities between different waters can be gleaned from plotting RDX/HMX 
against other constituents, particularly conservative constituents, such as chloride (Figures 7.2-32a,b). 
These plots reemphasize differences between most near-surface waters, particularly alluvial 
groundwaters, and many deep groundwaters. Near-surface waters are higher in the conservative anion, 
chloride, than deeper groundwaters. Dilution of contaminated near-surface waters with low-ionic-strength 
waters (rainwater) may have occurred. The preponderance of high RDX/HMX (higher than any alluvial 
wells) in deeper groundwaters suggests either (1) a component of older high RDX/HMX, water recharge 
in the deep groundwaters; or (2) recharge from a source similar to the current springs’ source. 

7.2.2.2.3.2 RDX versus Barium 

Plots of RDX versus barium best inform the geochemical conceptual site model for barium. Figure 7.2-33 
shows RDX (unfiltered) versus barium (filtered) for springs and alluvial wells in the TA-16 area where 
barium contamination occurs. The three major springs in the TA-16 area, SWSC, Burning Ground, and 
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Martin Springs, form a cluster with higher RDX concentrations and lower barium concentrations. The 
alluvial wells CdV-16-02656, CdV-16-02657, CdV-16-02658, and CdV-16-02659 have highly variable 
RDX concentrations (see section 7.2.2.1.2) and significantly higher barium concentrations. This difference 
in barium concentrations is consistent with the conceptual site model for flow and transport of barium. As 
barium is highly sorbing, no significant mobile inventory occurs in the vadose zone to be transported to 
the springs, (whereas a significant inventory of relatively mobile RDX does occur in the vadose zone). In 
the alluvial system, however, a significant inventory of barium-rich sediments exists with which alluvial 
waters can interact, including barium in the form of witherite that can dissolve and release barium under 
wetter conditions (section 7.2.2.1.3). 

Figure 7.2-34 shows RDX (unfiltered) versus barium (filtered) for intermediate and regional wells in the 
TA-16 area where barium contamination occurs. The primary feature of note in this figure is that in broad 
terms, as RDX has decreased over time in screens 6, 7, and 8 of well R-25, barium appears to have 
increased. RDX variation is discussed more fully in section 7.2.2.1.2. Time series for filtered barium at 
these screens are shown in Figures 7.2-35 through 7.2-37. The increase in barium concentration is not a 
simple linear relationship with time, particularly for screen 7, but does suggest recent filtered barium 
concentrations are higher than those in the first couple of years after the well was installed. Given the 
strongly sorbing nature of barium, it is unlikely these observations suggest an actual increase in barium in 
the regional groundwater surrounding well R-25. Figure 7.2-34 shows that, in general, perched-
intermediate groundwater screens have lower barium concentrations than regional groundwater screens. 
This includes R-26 screen 1, upgradient of the TA-16 area. Barium data from regional aquifer well R-18, 
also thought to represent background with respect to barium, emphasizes that barium concentrations are 
naturally higher in the regional aquifer in this region of the Laboratory. The only exceptions to this pattern 
include well CdV-16-1(i), completed within the primary infiltration zone in the bottom of Cañon de Valle 
(Figure 1.1-1, Plate 1), and R-25 screen 4, which shows distinct chemistry in a number of parameters 
(e.g., section 7.2.2.2.3.1). As discussed in section 7.2.2.1.2, cross-flow of intermediate aquifer water into 
the regional aquifer is thought to have occurred during drilling and well construction of R-25. Mixing of 
intermediate water with regional water is expected to result in lower barium concentrations in the regional 
aquifer well screens. The trend towards generally higher barium concentrations through time, therefore, is 
expected as the mixture of intermediate and regional groundwater flows away from the regional well 
screens. This explanation for the observed temporal trends suggests that these screens are now 
providing representative data for barium in the regional aquifer. The observed results are consistent with 
the conceptual site model that barium is strongly sorbing and that surface-derived contamination is 
precluded from significant subsurface flow and transport. 

7.2.2.2.4 Stable Isotope and Tritium Constraints on the Conceptual Site Model 

Stable isotope and tritium data have been collected as part of the groundwater monitoring program to 
advance the understanding of relative recharge elevation, flow dynamics, transport times, and mixing of 
water sources and to improve constraints on the conceptual site model. 

7.2.2.2.4.1 Surface Water and Alluvial System Dynamics 

Figures 7.2-38 and 7.2-39 show the stable isotopic composition of surface water and alluvial water, 
respectively. The stable isotopes of oxygen (18O) and hydrogen (D) provide information about recharge, 
transport times, and flow dynamics. On these plots the solid line is the local meteoric water line (LMWL) 
(Vuataz and Goff 1986, 073687). Precipitation, and waters recharged directly from precipitation, plot on or 
near the meteoric water line. Large deviations to the right of the line can indicate evaporation during 
precipitation or more commonly evaporation after precipitation reaches the ground. Variation along the 
meteoric water line is in part from seasonal variation in the isotopic composition of precipitation. Summer 
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monsoonal precipitation is enriched in the heavy isotopes 2H (deuterium) and 18O compared with winter 
precipitation and snowmelt. Such samples are said to be isotopically “heavier.” In addition, precipitation 
recharged at higher elevations tends to be depleted in the heavy isotopes 2H and 18O (Vuataz and Goff 
1986, 073687). Such samples are said to be isotopically lighter. This latter relationship is only a general 
guideline as isotopically light precipitation falling at high elevation can travel as surface flow and actually 
recharge at lower elevation in downgradient canyon bottoms. 

The 90s Line Pond clearly shows post-precipitation evaporation effects (Figure 7.2-38) whereas data from 
the other surface-water locations and the alluvial wells plot near the local meteoric water line. As noted by 
Newman et al. (2007, 095632), the 90s Line Pond shows evaporative effects similar to borehole waters at 
TA-16. These locations have transient saturated zones. Thus, even though substantial evaporation from 
the ponded waters may occur, it does not preclude recharge to these zones. The evaporative 
environment of 90s Line Pond is consistent with and partially responsible for the occurrence of high 
metals concentrations at that location (e.g., Section 7.2.2.1.3). 

Alluvial and surface water isotope data show significant seasonal variability reflecting seasonal variability 
in precipitation sources and variability in timing of sampling relative to hydrologic variability (e.g., sampling 
during significant snowmelt events). Many fewer samples have been collected subsequent to the 
Phase III RFI, making it difficult to evaluate long-term trends and variability, but minima in 18O and D 
are common during the winter and spring of 2004 and 2005 (Appendix D on CD). Compared with other 
winters over the last decade, 2004 and 2005 had several months with above average snowfall, snowmelt 
from which was captured during sampling (http://weather.lanl.gov/climo_annual_summary.asp).  

It is also noteworthy that all the surface-water locations with data falling along the LMWL, the heaviest 
values are found at the Fishladder Canyon at Cañon de Valle confluence (Figure 7.2-38). Whereas 
Cañon de Valle heads in the higher elevation Sierra de Los Valles, Fishladder Canyon heads on the 
Pajarito Plateau (Plate 1). As such, surface waters in Fishladder Canyon are likely to have heavier 
isotopic values on average, reflecting a greater component of lower elevation recharge on the 
Pajarito Plateau. The S-Site Canyon alluvial wells (MSC-16-06294 and MSC-16-06295) show similar 
variability in stable isotope values through time as discharge from upgradient Martin Spring. While there is 
some overlap, S-Site Canyon wells MSC-16-06294 and MSC-16-06295 tend to have heavier isotopic 
signals than most Cañon de Valle alluvial wells, consistent with a higher proportion of a Pajarito Plateau 
recharge source (Figure 7.2-39). Like Fishladder Canyon, S-Site Canyon heads on the Pajarito Plateau 
(Plate 1).  

Alluvial wells CdV-16-02656, CdV-16-02658, and CdV-16-02659 have broadly similar patterns in stable 
isotope values to one another and to SWSC and Burning Ground Springs (Figures 7.2-39 and 7.2-42). 
However, the minima and maxima of isotope data from Cañon de Valle alluvial wells are not of the same 
magnitude and do not occur at exactly the same time. This inconsistent behavior is similar to that 
observed for water-level changes (LANL 2003, 077965; section 3.4.2.2.4) and reduction/oxidation 
chemistry, indicating the Cañon de Valle alluvial system is not homogeneous.  

Among the Cañon de Valle alluvial wells, CdV-16-02655 has the largest isotopic variation, including the 
heaviest and lightest values for Cañon de Valle alluvial waters (Figure 7.2-39). CdV-16-02655 is located 
in a small side drainage to Cañon de Valle, the steam plant drainage (Figure 1.1-1, Plate 1). As with the 
S-Site Canyon alluvial wells, this location has a more significant short-term mesa-top recharge 
component that reflects shorter-term melt or precipitation events. Also, like the S-Site Canyon alluvial 
wells, well CdV-16-02655 shows a larger shift (relative to other Cañon de Valle alluvial wells) to lighter 
values during the wet winters of 2004 and 2005 (Figure D-2.2-2). On average, CdV-16-02655 has heavier 
isotopic values than the other Cañon de Valle alluvial wells, reflecting a greater proportion of mesa-top 
recharge. 
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Nitrogen isotopes in nitrate were also measured in Cañon de Valle and Water Canyon waters. Pre-2005 
values tend to be lighter than post-2005 values when a state of the art microbial denitrification method 
was adopted for these analyses. This change in methodology makes it difficult to evaluate long-term 
trends in 15N. In addition, many of the measured values fall in an intermediate range (4‰–8‰) that is 
difficult to discriminate in terms of nitrate source terms. Such values are neither heavy (greater than 10‰, 
consistent with sewage effluent) nor light (~0‰, consistent with a source fixed from atmospheric 
nitrogen). The isotopic composition of barium nitrate is expected to have values similar to 0 ‰. Analysis 
of a sample of barium nitrate yielded a value of 0.8‰ (+/- 0.3). Intermediate isotopic values could 
represent mixing of sources or isotopic fractionation associated with nitrogen transforming processes 
such as denitrification in the subsurface. It is possible waters that show negative 15N or 15N close to 0 
‰ contain nitrate primarily derived from a barium nitrate source, but at this time such evidence is 
considered equivocal and is not considered in further detail in this report. 

Recent tritium concentrations in Cañon de Valle and Water Canyon groundwater are shown in 
Figure 7.2-40 and Figure 7.2-41. Tritium time series for surface water and groundwater are shown in 
Appendix D on CD. Tritium concentrations in surface water show no clear temporal or spatial trends 
except that the Cañon de Valle headwaters are less affected by Laboratory releases than the TA-16 
surface water. Surface waters have a wider range of tritium values than alluvial waters, probably because 
the alluvial system is more thoroughly mixed and contains a more consistent base-flow component.  

Tritium concentrations are above alluvial background at CdV-16-02655, CdV-16-02656, CdV-16-02657, 
CdV-16-02658, CdV-16-02659, MSC-16-02693, MSC-16-02694, MSC-16-02695, and WCO-2. Temporal 
trends in tritium show an overall decrease at CdV-16-02656, CdV-16-02658, CdV-16-02659, 
MSC-16-06294, and MSC-16-06295 (Figure D-2.2-2). A possible increase in tritium is indicated at 
WCO-2, which also has the highest recent tritium concentration (Figure 7.2-41). 

Tritium concentrations in alluvial wells reflect variations in atmospheric and anthropogenic tritium input 
and mixing between different water sources or recharge pathways. Differences in concentration illustrate 
the heterogeneity in the alluvial system and reflect the different inputs of water in the watershed. The 
tritium levels suggest that the alluvial groundwater is relatively young (less than a few decades) or has a 
large young water component (also reflected in helium-tritium data) (Longmire et al. 2007, 096660). 

7.2.2.2.4.2 Shallow Perched Groundwater Dynamics 

Variations in the stable isotope composition of intermediate-depth groundwater, including shallow 
perched groundwater manifested as spring discharge, are shown in Figures 7.2-42 and 7.2-43 and as 
time series in Appendix D (Attachment on CD). The observed variability reflects variations in the 
proportion and stable isotopic composition of moisture sources, variable recharge elevations and flow 
paths, along with mixing in the shallow vadose zone. In general, the majority of the data do not show 
substantial evaporative effects, indicating relatively rapid movement of water through the near-surface 
evaporative zone. Martin Spring and Fishladder Spring, however, do show occasional evidence for small 
evaporative effects (Figure 7.2-42). The stable isotope composition of Burning Ground and SWSC 
Springs are similar, indicating they probably share similar recharge pathways and residence times. 
However, the stable isotope compositions of Martin and Fishladder Springs tend to be heavier and have a 
wider isotopic range. These results are consistent with a different set of recharge pathways and residence 
times relative to Burning Ground and SWSC Springs, including a larger proportion of lower elevation 
recharge. All springs had markedly more negative 18O and D values in the winter/spring of 2004 and 
2005, consistent with snowmelt from the wet winters that occurred in those years. 
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Previous isotopic studies of the spring flow systems (LANL 2003, 077965) showed that the springs have 
two main modes of recharge. These modes include (1) short-residence time pathways that are driven by 
individual rain or snowmelt events; and (2) slower, long-residence time pathways which provide base flow 
to the springs and where flows are controlled more by longer-term climatic variations. Data through 2010 
continue to show seasonal and long-term fluctuations, although variability is somewhat reduced at least in 
part as a result of reduced sampling frequency.  

The stable isotope composition of the springs was used to estimate the elevation of recharge (LANL 
2003, 077965). The results indicate the maximum recharge elevation for the springs is about 7800 ft, 
coincident with the scarp of the Pajarito fault, less than 2.4 km (1.5 mi) from the springs. The elevation 
calculations also indicated that some recharge occurs on the TA-16 mesa itself (LANL 2003, 077965).  

The Phase II and Phase III RFI reports (LANL 1998, 059891; LANL 2003, 077965) examined spring 
hydrologic issues using analysis of spring flow time series and the singular spectrum approach. This 
approach decomposes the time series of spring flow into physically meaningful spectra to understand the 
time scales that control variability in spring discharge. The results of the spring flow analysis were 
corroborative in showing the two main flow modes in the springs. The first is a longer mode that reflects 
annual and seasonal variations. The second mode is shorter and is driven by individual rain or snowmelt 
events.  

The Phase III investigation showed that multiyear drought resulted in a distinct effect on the stable 
isotope composition of the springs. The spring flow time-series showed an overall decrease in flow (LANL 
2003, 077965, section 4.4.2.1.8). The spectrum analysis also showed a decrease in the duration of 
springtime recharge associated with slow base flow paths. Also, the stable isotope data during the 
drought showed a notable lack of seasonal variability.  

Tritium concentrations in spring discharge are shown in Figures 7.2-40 and 7.2-41 and as temporal trends 
in Appendix D (on CD). Tritium exceeds background at several locations, including Burning Ground, 
CdV 5.0, Fishladder, Martin, Peter, and SWSC Springs. Temporal variations reflect variations in tritium 
concentrations in precipitation and anthropogenic source terms, changes in residence times of flow paths 
and vadose zone mixing between water of different ages. Time-series trends suggest tritium 
concentrations may be decreasing in Martin, SWSC, and Burning Ground Springs subsequent to 2002 
(Figure D-2.2-3). The relatively high levels of tritium indicate the spring water has relatively short 
residence time of less than a few decades. The tritium results support the interpretations from 18O results 
in that the similar values for Burning Ground and SWSC Springs indicate similar recharge pathways and 
residence times. In addition, Martin Spring often has higher tritium concentrations indicating a different 
source and a different distribution of residence times than Burning Ground or SWSC Springs, which is 
again consistent with the 18O results.  

7.2.2.2.4.3 Deep Perched-Intermediate and Regional Groundwater Dynamics 

Isotopic variation in deep perched-intermediate groundwater is shown in Figures 7.2-42 and 7.2-43 and 
as temporal trends in Appendix D on CD. Isotopic variation in regional groundwater is shown in 
Figures 7.2-44 through 7.2-47 and as temporal trends in Attachment to Appendix D on CD. Both temporal 
variation and overall isotopic range are smaller in deep perched-intermediate and regional groundwater 
relative to shallower groundwater and surface water. Seasonal variability and variability because of flow 
paths with different residence times is damped out at this depth. Springs discharging from the regional 
aquifer in White Rock Canyon have similar values to regional aquifer waters beneath TA-16 and other 
TAs closer to the Sierra de los Valles. Average 18O values for regional groundwater wells are in the 11‰ 
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to 12‰ range (Figures 7.2-44 though 7.2-47), consistent with predominance of a longer pathway 
recharge component from the Sierra de Los Valles, perhaps dominated by winter snowmelt.  

Similarity in isotopic values between the deep intermediate aquifer and the regional aquifer could indicate 
connectivity between these zones. Alternatively similar isotopic values could reflect the fact that both 
zones are recharged primarily from precipitation occurring at higher elevation and/or contain a large 
snowmelt component. Because higher elevation recharge and snowmelt will tend to have isotopically light 
signals, recharge along (1) longer flow paths from higher elevation, (2) Pajarito Plateau snowmelt, and 
(3) snowmelt from the Sierra de los Valles contributing to canyon bottom surface-water flow could all 
result in similar isotopic signatures. 

As part of a study of Westbay systems, NMED DOE-OB measured isotope values in wells CdV-R-15-3 
and CdV R-37-2 (Table 7.2-11). 18O and D values measured by NMED DOE-OB are similar to 
Laboratory values and consistent with the conceptual site model presented above. All tritium values 
measured by NMED are considered nondetect (Table 7.2-11), suggesting no significant young 
component of water is recharging the measured well screens. Recent Laboratory tritium measurements in 
these wells are also nondetect or below background. These tritium results are consistent with the lack of 
persistent anthropogenic contamination at these wells, including the mobile constituent RDX. These wells 
help bound the downgradient extent of contamination from TA-16.  

Time-series plots for tritium are shown in Appendix D (on CD). Perched-intermediate wells R-25 (screens 
1 to 4), PCI-2, CdV-16-1(i), CdV-16-2(i)r, and CdV-16-4ip (both screens) (Figure D-2.2-3) have tritium 
concentrations exceeding intermediate aquifer background threshold values. In the regional aquifer, 
tritium has exceeded regional background threshold values at wells R-18, R-25 screens 5 to 8, R-31 
screen 4 and DT-5A in the last 3 yr (Figure D-2.2-3). Figure 7.2-48 shows RDX versus tritium for 
intermediate and deep groundwater wells in and around TA-16. These data are consistent with a 
conceptual site model of tritium having been introduced to the regional aquifer during drilling of well R-25, 
with subsequent dilution in screens 6, 7, and 8 (older tritium and RDX concentrations are similar to 
screen 1, with subsequent dilution over time). Tritium values are shown in cross-section in Figures 7.2-40 
and 7.2-41. These data emphasize tritium concentrations are at background in the regional aquifer, 
except around well R-25 where they are low but detectable; tritium was likely introduced as cross-flow 
from perched-intermediate groundwater during drilling and well construction. 

7.2.2.2.5 Carbon-14 Constraints on the Conceptual Model 

Carbon-14 provides supporting evidence regarding average groundwater ages and travel times. The data 
set extending to 2010 indicates that locations in the recharge area near the Pajarito fault (Water Canyon 
Gallery, CdV-5.0 Spring, and well R-18) have 91 to 110% modern carbon, thus indicating young waters. 
Locations farther east on the Pajarito Plateau (DT-5a, DT-9, and DT-10) have 64% to 70% modern 
carbon. Springs in White Rock Canyon have values ranging from 50% to 80%, with higher percentages 
toward the more southerly springs (Doe Spring, Spring 8a, and Spring 9). Carbon-14 data collected by 
the NMED DOE-OB at a number of these locations and Longmire et al. (2007, 096660) yielded results 
within these same ranges. 

7.3 Summary of Physical System Conceptual Model  

This section summarizes the main elements of the physical system conceptual site model whose 
individual elements were discussed in more detail in sections 7.1 and 7.2. This section addresses the fate 
and transport of contaminants in the entire watershed, but much of the discussion focuses on TA-16 
because environmental samples identify it as the main source of contaminants and because much of the 
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contaminant inventory in the environment remains relatively close to the original release sites. 
Figures 7.2-1 through 7.2-3 illustrate key aspects of the physical system conceptual site model. 

Environmental media affected by contaminant releases in the watershed include surface water, 
sediments, alluvial groundwater, perched-intermediate groundwater, and regional groundwater 
(sections 7.1 and 7.2.2). The most highly contaminated parts of the watershed include Cañon de Valle 
from the silver outfall (SWMU 16-020) to the confluence with Water Canyon, upper Fishladder Canyon, 
and upper S-Site Canyon. Much of the contamination was released to these canyons via outfalls in the 
form of contaminated effluent. The principal sources of contamination in the watershed are located at 
TA-16 and are associated with the development of explosive formulations, casting and machining 
explosive charges, and assembling and testing explosive components for the nuclear weapons program 
(section 2.1). Contaminants include HE, PCBs, and other organic chemicals, and barium, boron, cobalt, 
lead, nickel, silver, and other inorganic chemicals, and organic chemicals such as PCE, as discussed in 
sections 7.1 and 7.2. Relatively minor amounts of radionuclide contaminants are also locally present. 
Environmental sampling indicates the most significant source of contamination in the watershed was 
building 16-260 that released tens of thousands of pounds of HE (primarily HMX and RDX) and barium to 
Cañon de Valle through the 260 Outfall. Other significant contaminant sources included MDA R, the 90s 
Line Complex, the silver outfall, the 300s Line Complex, P-Site (former TA-13), the TA-16 Burning 
Grounds, and MDA P (Figure 1.1-1, Plate 1).  

The mobility of contaminants is controlled by the geochemical characteristics of each contaminant and 
the geochemical properties of the medium along transport pathways (aqueous solubility, speciation, 
oxidation/reduction, precipitation/dissolution, adsorption/desorption, microbial and mineralogical 
characteristics of sediments and aquifer material). The mobility of individual key contaminants is 
discussed in section 7.2.2. Effluent releases transported contaminants downstream from outfalls and it 
also acted as a hydrologic driver for infiltration. The most significant anthropogenic water sources were 
located at TA-16 and included the WWTP (releases of about 6.6 million gallons per year [gal./yr]), 
TA-16-300 (5.3 million gal./yr), TA-16-460 (3.9 million gal./yr), TA-16-340 (3.6 million gal./yr), steam plant 
(about 3.1 million gal./yr), and the 260 Outfall (2.5 million gal./yr). These effluent volumes represent a 
snapshot dating from 1994 (LANL 1994, 076858); flow volumes earlier in the history of TA-16 were 
undoubtedly larger.  

The nature and volume of effluent released from outfalls varied over time as a result of changes in 
research activities at the Laboratory, changes in water treatment methods, and changes in environmental 
standards. As a result, the present-day distribution of contaminants in the watershed reflects the 
geochemical properties of individual contaminants, the complex history of releases from multiple 
Laboratory sites, and heterogeneous hydrological and mineralogical properties of alluvium and aquifer 
material. Contaminants were redistributed from their release sites by surface water, sediment transport, 
and groundwater. Redistribution of contaminants is an ongoing process within Cañon de Valle and Water 
Canyon.  

Contaminants were initially released from mesa-top locations and transported in drainages as solid 
particulates and/or dissolved in water or adsorbed onto sediment particles and solid organic material. A 
significant inventory of contaminants was deposited in mesa-top settling ponds or in sediments in small 
drainages near outfalls. Soils and sediments stored in ponds and drainages act as a secondary source of 
contaminants that are remobilized by snowmelt and storm runoff. Infiltration of surface water at ponds and 
beneath drainages resulted in the transport of soluble contaminates to shallow perched groundwater in 
upper Tshirege Member tuffs, 30 to 60 m (100 to 200 ft) beneath the mesa. This infiltration was largely via 
fast pathways such as fractures and surge beds (high-porosity zones within the Bandelier Tuff); such 
transport has resulted in the deposition of constituents within the vadose zone, which represent 
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secondary sources for subsurface groundwater body contamination. Some of the contaminated perched 
groundwater returns to the surface as springs in Cañon de Valle; presumably the shallow perched 
groundwater also infiltrates deeper bedrock units and contributes to recharge of deep perched-
intermediate groundwater.  

Much of the contamination released from the 260 Outfall was transported to Cañon de Valle by surface-
water flow and sediment transport (sections 7.1.2.2 and 7.2.2.1.2). In Cañon de Valle, contaminants that 
are solid particulates or adsorbed onto sediment and organic particles in the streambed are redistributed 
by floods that scour the streambed and mobilize the bed sediment. Contaminants associated with coarse-
size fractions (coarse sand and coarser) are generally transported as bed load along the streambed, 
whereas contaminants associated with fine-size fractions (fine sand and finer) are generally transported 
in suspension (section 7.1). These contaminants include barium, chromium, cobalt, copper, lead, 
mercury, nickel, silver, vanadium, PCBs, and PAHs. The mass of barium in sediments dwarfs that of other 
inorganic COPCs. Contaminants are generally collocated in the sediment deposits, primarily occurring in 
post-1942 sediment deposits and preferentially occurring in fine rather than coarse facies sediment. 
During floods, sediment from a variety of sources, much of it not contaminated, is mixed, generally 
diluting contaminant concentrations longitudinally along the channel. The net result is a general 
downcanyon decrease in contaminant concentrations in sediment with distance from a contaminant 
source area. Downcanyon dilution of contamination in sediments has also been documented in other 
Laboratory watersheds (LANL 2004, 087390; LANL 2006, 094161; LANL 2009, 106939; LANL 2009, 
107453; LANL 2011, 201580.14; LANL 2011, 204397). In Cañon de Valle and Water Canyon, most of the 
contaminant mass or inventory occurs relatively close to the source in Cañon de Valle. For example, 
approximately 50% of the barium inventory in sediment between the 260 Outfall and the Rio Grande 
occurs along the first 1.9 km of stream channel below the 260 Outfall drainage, and approximately 85% 
occurs along the 4.7 km of Cañon de Valle between this outfall and the Water Canyon confluence. The 
remaining 15% is distributed along 11.6 km of Water Canyon between Cañon de Valle and the Rio 
Grande. The presence of barium at low concentrations above the sediment BV in the farthest 
downcanyon reach, WA-5, 3.2 km from the Rio Grande, indicates that some barium released from the 
260 Outfall has probably entered the river, although the quantity has not been estimated. The sediment 
data indicate that Aroclor-1260 and benzo(a)anthracene derived from Laboratory sources have also 
reached the Rio Grande. However, the sediment data also indicate contaminant concentrations have 
decreased over time and were highest before 1977. These decreases probably result from reductions in 
releases from the sources. 

Under base-flow conditions surface-water transport of contaminants is limited to relatively small segments 
of Cañon de Valle and Water, Fishladder, and S-Site Canyons. Intermittent or ephemeral flow during 
snowmelt and storm runoff causes seasonal flow over larger portions of the watershed (section 7.2.1.1, 
Appendix F). In Cañon de Valle, surface water is ephemeral in much of the canyon from infiltration losses 
across the Pajarito fault zone (Appendix F) and within upper Cañon de Valle. Discharge by springs results 
in perennial surface-water flow along a relatively short reach downcanyon of the 260 Outfall, but flow 
rates are low and surface water occurs over a short distance before it infiltrates the canyon floor alluvium 
and underlying bedrock tuffs (section 7.2.1.1). Similarly, Fishladder and S-Site Canyons flow over short 
distances in response to spring discharge and alluvial groundwater discharge, but flow is ephemeral 
along most of the length of these canyons and occurs primarily during storm events (section 7.2.1.1). 
Perennial flow extends over a longer stretch of Water Canyon, extending from the Water Canyon Gallery 
west of the Laboratory past NM 501, and intermittent snowmelt runoff extends to the Rio Grande during 
some years. The downcanyon extent of surface-water flow in canyons varies with effluent discharge 
rates, runoff from storm events and snowmelt, and previous moisture conditions along the channel. Under 
current conditions, the perennial surface-water reach in Cañon de Valle is 0.5 to 1 km (0.3 to 0.6 mi) long. 
The maximum extent of persistent surface water in Cañon de Valle was probably greater in the 1950s to 
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early 1990s when effluent was routinely discharged into the canyon from the process building outfalls. 
Runoff from storm events and snowmelt often causes ephemeral or intermittent flow and episodic 
infiltration as far east as well WCO-2 in Water Canyon. During large runoff events, surface water can 
reach the Rio Grande, but these events are infrequent.  

Key COPCs in surface water in upper Cañon de Valle include HE, particularly RDX, and inorganics, 
particularly barium; both of these constituents are consistently present at levels greater than standards in 
both the perennial and ephemeral surface waters within upper Cañon de Valle. Surface water in the 90s 
Line Pond contains a range of inorganic, organic, and HE COPCs, in many cases at levels greater than 
standards. The inorganic COPCs are highest in concentration in samples from periods of low water 
volume in the pond, when waters are evaporated and turbidities are high. Other surface-water COPCs 
and COPCs in the other surface-water bodies such as S-Site Canyon tend to be present sporadically and 
to less consistently be at levels greater than standards. 

Surface water infiltrates the stream channel and recharges alluvium groundwater (section 7.2.1.2). Stable 
isotope data suggest some surface water and shallow subsurface moisture is lost through 
evapotranspiration (section 7.2.2.2). The remaining water accumulates in the lower part of the alluvial 
deposits, most often perching on weathered bedrock units. Alluvial groundwater is a pathway for the 
downcanyon transport of soluble contaminants (section 7.2.2.1). Persistent alluvial groundwater occurs in 
Cañon de Valle in the vicinity of the 260 Outfall and MDA P, and in Water Canyon, it likely occurs 
between NM 501 and the confluence with Cañon de Valle. Alluvial groundwater in Water Canyon occurs 
on an intermittent basis as far east as alluvial well WCO-2 (section 7.2.1.2). Well hydrographs and stable 
isotope data indicate alluvial groundwater responds relatively quickly to precipitation and runoff events 
(Appendix F), showing the relationship between surface flow and alluvial groundwater is dynamic.  

Contaminant concentrations in alluvial groundwater in Cañon de Valle have not yet decreased over time 
in response to cessation of effluent releases from the 260 Outfall (section 7.2.2.1). Alluvial groundwaters 
in upper Cañon de Valle include a range of inorganic, organic, and HE COPCs. Barium is the principal 
inorganic COPC consistently present at levels greater than standards; barium concentrations in alluvial 
groundwater are higher than in associated surface waters from exchange with secondary sources within 
the alluvium. These secondary sources include sorbed barium and both soluble and insoluble secondary 
barium minerals such as witherite and barite, respectively. RDX in the alluvial groundwater is generally at 
lower concentration than associated surface water; it too is consistently present at levels greater than 
regulatory standards in Cañon de Valle alluvial groundwaters. Alluvial groundwater in Fishladder and 
S-Site Canyons also contains a range of COPCs frequently at levels lower than in Cañon de Valle alluvial 
groundwater. A notable exception is alluvial well FLC-16-25280, which has PCE and TCE at levels 
greater than standards. These organics are likely derived from spills at the solvent burning tray at the 
TA-16 Burning Ground. The furthest downgradient alluvial well within the watershed with water data 
(WCO-2) shows low levels of TA-16–derived COPCs such as RDX. 

Based on the extent of perennial surface water and alluvial groundwater, the main infiltration pathway for 
contaminated water in Cañon de Valle is located downcanyon of the major release site at the 260 Outfall 
and extends east of alluvial well CdV-16-02659 (sections 7.2.1.1 and 7.2.1.2). Infiltration of surface water 
and alluvial groundwater into bedrock units results in the vertical transport of contaminants into the 
suballuvium vadose zone. The shallow bedrock tuffs in this part of Cañon de Valle are strongly welded 
and relatively impermeable, and percolation of water through these rocks may be largely controlled by 
fractures. Deeper tuff and sedimentary units such as Qbt 1v, Qbt 1g, Cerro Toledo deposits, and the 
Otowi Member have much greater porosity, and percolation through these units may include gravity-
driven porous flow. Surface-based geophysical surveys indicate the conductivity structure of the vadose 
zone is heterogeneous, and vertically oriented conductivity features may represent infiltration pathways 



Water Canyon/Cañon de Valle Investigation Report 

124 

(Appendix I). Transport of contaminants to these deeper zones is generally limited to soluble constituents 
such as RDX, boron, other HE, and organic COPCs. (section 7.2.2.1).  

Water percolation into bedrock is greater beneath the canyon floors than mesa tops because surface flow 
and alluvial groundwater provide hydrologic drivers for infiltration. However, mesas have local areas of 
increased infiltration where sufficient hydrologic drivers, such as ponded water are available (e.g., the 90s 
Line Pond and 260 Outfall pond) or beneath tributary drainages that flow during snowmelt and storm 
events or received effluent in the past.  

Groundwater in the springs and shallow bedrock reservoirs at TA-16 is probably largely recharged by 
infiltration of surface water along the Pajarito fault zone, particularly where the fault zone crosses large 
wet drainages such as Water Canyon and Cañon de Valle (Newman et al. 1998, 076883; LANL 2003, 
077965; Dale et al. 2005, 102785) (section 7.2.1.3; Appendix G). Groundwater probably infiltrates the 
fault zone along faults and fractures, and some of the water is diverted laterally along partings and surge 
beds in the upper part of the Tshirege Member, forming the shallow perched groundwater zones at 
TA-16. Additional infiltration probably also occurs in fractured tuffs that underlie the canyon floors east of 
the Pajarito fault zone. The presence of contaminants such as RDX and HMX in shallow perched 
groundwater at widely spaced locations at TA-16 indicates that local infiltration of surface water also 
occurs downgradient of outfalls from buildings used for HE processing (such as the 260 Outfall) and 
beneath mesa-top ponding areas (such as the 90s Line Pond) (section 7.2.2.1.2). This local recharge 
comingles with and contaminates naturally occurring groundwater in the perched zones. Groundwater 
accumulation and movement in these shallow perched zones are probably controlled by a combination of 
horizontal fracture flow along partings and porous flow in sandy pyroclastic surge deposits with flow 
generally towards the east-southeast. Some of the perched water discharges to deeply incised canyons, 
and the remainder eventually infiltrates deeper levels of the vadose zone, acting as a local source of 
recharge to the deep perched groundwater zones in the area. 

The three major bedrock-derived springs at TA-16, SWSC, Burning Ground, and Martin Springs, all 
contain a range of inorganic, organic, and HE COPCs. RDX in these springs is generally present at levels 
greater than standards. All three springs exhibit dynamic behavior, both in flow and in COPC 
concentrations. SWSC and Burning Ground Springs appear hydrologically and geochemically similar, 
based on a range of chemical and hydrologic signatures; whereas Martin Spring has distinct chemistry. In 
particular, Martin Spring is characterized by a distinct RDX/HMX, higher RDX concentrations, and 
anomalously high boron; it may have a distinct source from the other springs. Most shallow (less than 
200 ft) boreholes drilled on the TA-16 mesa are dry; however three wells, 16-260E-02712, MSC-16-
02665 and 90LP-SE-16-02669, are intermittently saturated and one well, 16-26664, is perennially 
saturated. When saturated, these wells contain a range of organic, inorganic, and HE COPCs, with RDX 
consistently present at levels greater than standards. Local groundwater recharge interacts with 
secondary sources of contaminants in the vadose zone to acquire contamination. Oxygen isotope from 
well 90LP-SE-16-02669 suggests derivation from an evaporated source such as the 90s Line Pond. Data 
from these shallow boreholes support a vadose zone conceptual site model in which saturation is 
ephemeral and heterogeneous (a saturated ribbon model), largely confined to fast hydrologic pathways 
such as porous surge beds and fractures. 

The deep perched groundwater zones beneath Cañon de Valle and Water Canyon watershed are 
complex and probably represent multiple zones that have poor hydraulic connection (sections 7.2.1.3.2 
and 7.2.1.5). Of these perched zones, the two that occur beneath middle Cañon de Valle near well R-25 
are the most important in terms of contaminant pathways and possible sources of contaminated recharge 
to the regional aquifer (referred to as the upper and lower deep perched zones in section 7.2.1.3.2). It 
seems likely that these two perched zones are largely recharged by infiltration of surface water along the 
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Pajarito fault zone, but the presence of significant RDX contamination indicates the upper perched zone 
also receives recharge from local sources (section 7.2.2.1.2). This locally derived contaminated recharge 
likely originated as surface water and alluvial groundwater that infiltrated Cañon de Valle downgradient 
from the 260 Outfall; however, some recharge may have originated at mesa-top infiltration sites or from 
shallow perched groundwater in the upper Bandelier Tuff. The deep perched zone is significantly less 
contaminated than the upper perched zone (section 7.2.2.1.2). Contamination in the lower perched zone 
likely represents leakage from the upper perched zone, although local recharge along pathways that by-
pass the upper perched zone cannot be ruled out. 

The deep perched groundwater zones are contaminated with a range of HE, particularly RDX, and 
organic COPCs; inorganic COPCs are generally limited to more mobile constituents such as boron. RDX 
is consistently present at levels greater than standards. The deep-perched groundwater zones are 
heterogeneous in contaminant concentrations and in other geochemical tracers such as RDX/HMX and 
tritium. Neither zone is characterized by a simple, single recharge source plume of contaminated 
groundwater. Recharge of contaminated groundwaters to these zones was likely spatially and temporally 
heterogeneous. 

The deep perched groundwater system is characterized by significant downward vertical gradients. 
Water-level data from the multiple screens in well R-25 indicate the downward vertical gradient is 
approximately 1, with water levels declining proportionally to decreasing elevation in the vertical profile. 
This finding suggests a strong, gravity-controlled downward component of flow within the deep perched 
system, eventually recharging the regional aquifer. This also indicates significant vertical anisotropy 
occurs in the system, with vertical hydraulic conductivities significantly lower than horizontal hydraulic 
conductivities. 

The two deep perched zones in the vicinity of R-25 represent lateral contaminant pathways. Flow 
direction is controlled by the dip of silt beds that appear to be confining beds for the two major perched 
zones in this area (section 7.2.1.3.2). Although dips of beds in the Puye Formation (determined from 
borehole Formation Microimager logs) are highly variable, most beds dip generally eastward, with 
directions ranging from northeast to southeast. A north and south component of groundwater flow may 
occur because of focused infiltration directly beneath Cañon de Valle. Water-level data indicate a 
recharge mound beneath Cañon de Valle. Well CdV-16-2(i)r represents the easternmost perched zone 
well contains significant HE contamination. Perched groundwater penetrated by wells R-47i, CdV-37-1(i), 
and R-27i located farther to the east show no evidence of HE contamination and may not be hydraulically 
connected to the perched zones in the vicinity of well R-25, or the contaminant plume may not have 
migrated that far east. The distribution of HE contamination in deep perched groundwater indicates the 
main infiltration pathway for contaminated water is located in Cañon de Valle west of well R-47i.  

The regional water table is located approximately 300 to 400 m (1000 to 1300 ft) bgs at TA-16 and 215 to 
275 m (700 to 900 ft) bgs at NM 4. The water table is primarily in the Puye Formation in the area of 
greatest concern for groundwater contamination (Cañon de Valle and potential downgradient areas), but 
it is within thick Tschicoma dacite lavas in the southwest part of the watershed, including the southern 
part of TA-16 (Figure J-2). East of well R-27, the upper few hundred feet of regional aquifer is mainly 
within Cerros del Rio lavas, but the water table drops into the Puye Formation, Totavi Lentil, and Miocene 
sediments and Miocene basalt near the Rio Grande (Figures 7.2-1 and J-2).  

The predominant direction of groundwater flow in the regional aquifer is generally from west to east 
across the watershed. However, water table maps indicate there is northeastern gradient to flow along 
the water table east of well R-25. Variations in groundwater flow directions are likely affected by complex 
three-dimensional heterogeneities in the aquifer media. Water-supply pumping has limited impact on flow-
directions near the regional water table. 
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The regional groundwater system is a complex heterogeneous system that includes deep, predominantly 
confined and shallow, predominantly unconfined zones. No lithologic observations demonstrate the 
existence of clearly defined aquitards or confining layers that provide hydraulic separation between the 
deep and shallow zones of the regional aquifer. However, the vertical hydraulic stratification of the 
regional aquifer has been observed at numerous aquifer locations where deep and shallow monitoring-
well screens are installed. The vertical hydraulic stratification is indicated by pronounced vertical 
differences in hydraulic heads and a lack of vertical propagation of pumping drawdown caused by 
pumping tests and pumping of municipal water supply. The vertical hydraulic separation is most likely 
caused by pronounced vertical aquifer anisotropy; that is, the lateral permeability is substantially higher 
than the vertical permeability. The anisotropy is probably caused by the depositional layering of the 
hydrostratigraphic units. Based on the existing observations, the degree of hydraulic communication 
between these zones is relatively poor and spatially variable depending on local hydrogeologic conditions 
and hydrostratigraphy. The poor hydraulic communication between the two zones does not preclude the 
possibility that some contaminant migration may occur between the shallow and deep zones. Between 
the two zones, the hydraulic gradient has a downward vertical component, creating the possibility that 
downward contaminant flow may occur along “hydraulic windows,” although these flows have not been 
directly observed. 

Regional groundwater in wells R-25, R-63, and R-18 is contaminated with RDX and other HE and organic 
COPCs. Currently, all COPCs are present at levels less than regulatory standards. Well R-25 screens 
within regional groundwater contained a range of COPCs at much higher levels during the several years 
following well installation, including RDX at levels greater than standards. These COPCs infiltrated the 
regional aquifer from the deep perched-intermediate zones during drilling and well construction and have 
been recovering to pre-drilling levels in recent years. Well R-18 has shown low, but consistently 
increasing levels of RDX during the past several years. Downgradient and nearby regional wells such as 
R-17, R-48, CdV-R-15-3, CdV-R-37-2, and R-27 do not show consistent HE detects, so regional 
groundwater contamination is bounded. 

8.0 RISK ASSESSMENTS 

8.1 Screening Level Ecological Risk Assessment 

Steps 1 and 2 of the EPA’s eight-step ERAGS (EPA 1997, 059370) are the screening level ecological risk 
assessment (SLERA) (LANL 2004, 087630), which identifies COPECs and ecological receptors 
potentially at risk. This section presents ecological risk screening results based on the comparison of 
ESLs with available sediment and surface-water data. Additional information on the screening 
methodology and development of ESLs is provided in the SLERA document (LANL 2004, 087630). The 
ESLs used for screening soil, sediment, and surface-water data are from ECORISK Database, 
Version 2.5 (LANL 2010, 110846). Where BCGs are more conservative than ESLs, maximum 
radionuclide concentrations in each reach are compared with the DOE or Laboratory-specific BCGs (DOE 
2002, 085637; DOE 2004, 085639). Comparisons of soil, sediment, and surface-water data with lowest 
effect ESLs (L-ESLs) is also provided as part of the SLERA. Because biota investigations were 
conducted in the watershed to assess risks associated with the 260 Outfall (section 2.3.1), results from 
that investigation are summarized for this report. The ESL and L-ESL comparisons identify COPECs for 
further evaluation in the weight of evidence evaluation. The conclusion of the screening assessment is a 
recommendation on whether to proceed to a baseline ecological risk assessment (ERAGS Steps 3 to 8). 
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8.1.1 Problem Formulation for Ecological Screening 

An in-depth generic problem formulation is presented in section 3.0 of the SLERA document, along with a 
detailed development of general assessment endpoints from which screening receptors were selected 
(LANL 2004, 087630). A summary, as applied to the canyon bottoms in the Water Canyon and 
Cañon de Valle watershed, is presented below.  

Historical contaminant releases into the Water Canyon and Cañon de Valle watershed have occurred 
from multiple SWMUs and AOCs, as discussed in section 2.1 and indicated by sediment data 
(section 7.1). Mechanisms of contaminant release to the Water Canyon and Cañon de Valle watershed 
include discharges from outfalls, releases to soil from open-detonation firing sites, and contaminants 
mobilized by stormwater runoff. Potential Laboratory contaminant sources are in TA-11, TA-14, TA-16, 
and TA-49. For ecological receptors, the primary impacted media in the canyons are sediment deposits 
and nonstorm-related surface water in the canyon bottom. Sediment in the canyon bottom in many 
investigation reaches is not exposed to persistent water; therefore, the sediment in all geomorphic units 
(active and abandoned channels and floodplains) is evaluated as soil by comparing COPC concentrations 
with the soil ESLs. The active channel sediment (c1 geomorphic unit) in the Water Canyon and Cañon de 
Valle watershed was also evaluated for aquatic ecological screening by comparing COPC concentrations 
with sediment ESLs. Contaminants present in persistent nonstorm-related surface water may also interact 
with receptors in the aquatic food web. Therefore, contaminant concentrations in persistent surface water 
and spring water (collectively referred to as nonstorm-related surface water) were evaluated by 
comparing detected concentrations with water ESLs. 

Many of the reaches within the Water Canyon and Cañon de Valle watershed have ponderosa pine as 
the dominant overstory vegetation, although some reaches also contain piñon, juniper, and/or cottonwood 
trees, depending on the elevation and microclimate. These reaches include narrow high-walled areas, 
wider areas with grass beneath the tree cover, and some wide open areas with shrubs and large forbs but 
little tree cover. Parts of the Water Canyon and Cañon de Valle watershed were also burned during the 
1977 La Mesa fire and 2000 Cerro Grande fire; shrubby vegetation dominates in these areas. Abundant 
wildlife, including deer, elk, small mammals, and birds, have been seen within many of the canyon 
reaches. The Mexican spotted owl, a T&E species, currently nests, roosts, and forages at varying levels 
in several of the reaches in the Water Canyon and Cañon de Valle watershed (Nisengard 2011, 205678). 

All sediment results are screened against the minimum soil ESLs and minimum soil L-ESLs for terrestrial 
receptors for a particular chemical or radionuclide. The ESLs for soil developed for each of the receptors 
consider both direct exposure and (except for plants and earthworms) uptake through food. The toxicity 
reference values (TRVs) used to develop the ESLs are based on no observed adverse effect levels 
(NOAELs) or no observed effect concentrations (NOECs) for survival, growth, or reproduction. These are 
conservative estimates of concentrations of a chemical or radionuclide that have shown no effect on 
individuals in scientific studies presented in the literature. The TRVs used to develop the L-ESLs are 
based on lowest observed adverse effect levels (LOAELs) or lowest observed effect concentrations 
(LOECs) for survival, growth, or reproduction. The development of TRVs and the values for TRVs and 
ESLs are documented in the ECORISK Database, Version 2.5 (LANL 2010, 110846).  

Aquatic habitat and receptors are present in the Water Canyon and Cañon de Valle watershed mainly 
associated with perennial spring-fed surface water. Persistent surface-water data are available from 2003 
to present at 54 locations in the Water Canyon and Cañon de Valle watershed and nearby areas in 
White Rock Canyon near the Rio Grande, although nine of these locations are in background locations 
(Ancho Spring, CDV-5.0 Spring, Spring 6, Spring 6A, Spring 9, Spring 9A, Spring 9B, Water above 
NM 501, and Water Canyon Gallery) and are not evaluated for risk. Another location, the 90s Line Pond, 
was discussed in section 6 and evaluated in section 7.2 as a potential recharge source of groundwater. 
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Because the 90s Line Pond is located outside the canyons-affected surface media and located within a 
SWMU aggregate, it is not evaluated in this report for potential ecological risk. The 90s Line Pond was 
evaluated in the investigation reports for the 30s and 90s Lines (LANL 2008, 104014; LANL 2010, 
108279). To ensure contaminants in water have not been overlooked relative to acute exposures, the 
results of the screening of stormwater samples versus comparison values from the NMWQCC standards 
for acute aquatic life (20.6.4.900[H], 20.6.4.900[I], and 20.6.4.900[J] NMAC) are considered in this report.  

The ESLs for sediment from the ECORISK Database, Version 2.5 (LANL 2010, 110846) were used to 
screen sediment in areas of the canyons that could potentially contain water. The sediment ESLs are 
developed based on potential toxicity to aquatic community organisms and two species of aerial 
insectivores (the little brown myotis bat and the violet-green swallow) that may be exposed to sediment 
contamination through ingestion of sediment-dwelling insects. Because persistent surface water exists in 
some parts of the Water Canyon and Cañon de Valle watershed, nonstorm-related surface-water data 
were screened against the water ESLs from the ECORISK Database, Version 2.5, which are protective of 
both aquatic community organisms and drinking of water by wildlife receptors (LANL 2010, 110846). 
Sample results are also compared with L-ESLs for sediment and water. 

8.1.2 Ecological Screening Approach for the Water Canyon and Cañon de Valle Watershed 

Sediment has been sampled extensively within the Water Canyon and Cañon de Valle watershed. To 
evaluate whether the concentrations of chemicals and radionuclides represent a potential risk to 
ecological receptors in these canyons, the maximum detected concentration of each COPC in each reach 
was compared with ESLs. If detection limits for inorganic chemicals were greater than sediment BVs, then 
these nondetected results were also evaluated in the ecological screening tables.  

Screening risk characterization is based on the HQ. Initially, the HQ is calculated by dividing the 
maximum concentration of a chemical or radionuclide COPC in each reach by the minimum ESL 
applicable to that medium. Any COPC with an HQ greater than 1 is identified as a COPEC for that 
medium. The next step is to calculate the HQ based on the maximum concentration divided by the L-ESL 
for that COPEC and medium. Calculating HQs with ESLs and L-ESLs provides bounds on the potential 
for ecological risks, and those COPECs with L-ESL-based HQs greater than 1 warrant further evaluation 
in the weight of evidence evaluation. 

Maximum COPC concentrations in soil (as defined in section 8.1.1) were compared with the minimum soil 
ESLs and L-ESLs for terrestrial receptors presented in section 8.1.3. The active channel sediment (c1 
geomorphic unit) was also evaluated as “sediment” and screened against the minimum sediment ESLs 
and L-ESLs presented in section 8.1.4. 

The DOE soil BCGs for cesium-137 and strontium-90 are more restrictive than soil ESLs for these 
radionuclides. As documented in “Site-Representative Biota Concentration Guides at Los Alamos” 
(McNaughton et al. 2008, 106501), the Laboratory has developed site-specific BCGs for both cesium-137 
and strontium-90 following guidance stated in DOE Standard 1153-2002 (DOE 2002, 085637). The 
Laboratory site-specific soil BCG published for cesium-137 (2000 pCi/g) is less restrictive than the soil 
ESL of 680 pCi/g. Strontium-90, which has a Laboratory site-specific BCG of 300 pCi/g, was not detected 
in the Water Canyon and Cañon de Valle watershed. Because the Laboratory site-specific soil BCGs for 
cesium-137 are less restrictive than soil ESLs, a BCG evaluation to supplement the ESL screen was not 
necessary for the Water Canyon and Cañon de Valle watershed. 

Surface water occurs within the Water Canyon and Cañon de Valle watershed as the result of runoff from 
rainfall and snowmelt in some reaches, combined with discharge from springs. Also, after runoff events, 
persistent pools of water can be locally present for some time. Surface-water sampling stations from 
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which nonstorm-related surface-water samples have been collected are shown in Figure 3.2-1. Stations 
from which stormwater has been collected are also shown in Figure 3.2-1. Water-sampling results from all 
nonstorm-related surface-water locations in the Water Canyon and Cañon de Valle watershed are 
compared with the minimum water ESLs and L-ESLs that are protective of both aquatic receptors and 
drinking water by terrestrial wildlife. The HQs associated with these surface-water COPCs and COPECs 
are presented in section 8.1.5. The COPCs for ecologically relevant nonstorm-related surface water are 
identified in Tables 6.3-2 through 6.3-6. 

Stormwater represents a transient exposure that is not well suited for comparison with water ESLs. 
Filtered and nonfiltered stormwater sampling results were screened using the surface-water comparison 
values (see section 6.4 for more information). The results of stormwater screening versus NMWQCC 
standards for acute aquatic life are used to ensure that the potential for acute effects has been 
adequately addressed by ESL water screening for chronic effects. 

8.1.3 Risk Characterization for Soil 

The data evaluation in section 6 determined which chemicals and radionuclides were retained as COPCs. 
As discussed in section 6.2, a total of 23 inorganic chemicals, 64 organic chemicals, and 7 radionuclides 
were retained as COPCs in sediment in the Water Canyon and Cañon de Valle watershed. Maximum 
sampling results for these COPCs in each reach are presented in Tables 6.2-5, 6.2-6, and 6.2-7 for 
inorganic chemicals, organic chemicals, and radionuclides, respectively. All COPCs were compared with 
minimum soil ESLs as the initial step to identify COPECs, as discussed below. 

The criterion for retaining a COPC as a COPEC is an HQ greater than 1. This HQ is calculated based on 
dividing the maximum concentration of a chemical or radionuclide COPC by the minimum ESL applicable 
to that medium. The COPECs identified by the minimum ESL comparisons are refined for further 
evaluation based on the HQ calculated using the minimum L-ESL. If the concentrations for the COPEC 
are bounded between the minimum ESL and minimum L-ESL, then further evaluation is not warranted 
because adverse effects are unlikely. COPECs with HQs greater than 1 calculated from the minimum 
L-ESL are further evaluated in the uncertainty analysis and weight of evidence evaluation.  

Tables 8.1-1, 8.1-2, and 8.1-3 provide the HQs based on dividing the maximum concentration of each 
inorganic, radionuclide, and organic COPC by the soil ESL that is designed for the protection of terrestrial 
receptors. During the process of researching soil effect levels for this report, the soil carbazole ESL from 
the ECORISK Database, Version 2.5 (LANL 2010, 110846) was determined to be in error. The value was 
reported as 0.00008 mg/kg based on a TRV with a units calculation error and the correct minimum soil 
ESL is 80 mg/kg.  

Nineteen inorganic COPECs (antimony, arsenic, barium, boron, cadmium, chromium, cobalt, copper, 
cyanide [total], lead, manganese, mercury, nickel, selenium, silver, thallium, vanadium, and zinc) and 
17 organic COPECs (acenaphthene, acetone, amino-2,6-dinitrotoluene[4-], Aroclor-1242, Aroclor-1248, 
Aroclor-1254, Aroclor-1260, benzo[a]anthracene, benzoic acid, bis[2-ethylhexyl]phthalate, chrysene, 
di-n-butylphthalate, dinitrotoluene[2,4-], HMX, phenanthrene, phenol, and RDX) are identified in 
Tables 8.1-1 and 8.1-3 and had HQs greater than 1. No detected radionuclide concentrations exceeded 
an HQ of 1 (Table 8.1-2). 

COPECs for which no soil ESLs are available are perchlorate, isopropyltoluene[4-], methylphenol[4-], 
pyridine, trimethylbenzene[1,2,4-], and TATB; these COPECs are evaluated in section 8.1.8. 

For the 36 soil COPECs listed above, the minimum L-ESLs were compiled (Table 8.1-4). Table 8.1-5 
provides the HQs for soil COPECs based on the maximum concentration divided by the minimum L-ESL. 
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Twenty soil COPECs (antimony, barium, boron, chromium, copper, cyanide [total], lead, manganese, 
mercury, nickel, selenium, silver, thallium, vanadium, Aroclor-1248, Aroclor-1260, bis[2-
ethylhexyl]phthalate, di-n-butylphthalate, HMX, and RDX) had HQs greater than 1. These soil COPECs 
are retained for the weight of evidence evaluation. 

8.1.4 Risk Characterization for Sediment (Active Channel) 

Tables 8.1-6, 8.1-7, and 8.1-8 present the HQs for the maximum concentrations in geomorphic unit c1 
sediment (active channel sediment). The HQs are based on the maximum concentration divided by the 
minimum sediment ESLs. During the process of researching sediment effect levels for the “Investigation 
Report for Ancho, Chaquehui, and Indio, Revision 1” (LANL 2011, 204397), the sediment iron ESL from 
the ECORISK Database, Version 2.5 (LANL 2010, 110846) was determined to be in error. The value was 
reported as 20 mg/kg based on a no-effect level of 2% iron by weight, but 2% iron should be 
20,000 mg/kg. Therefore, the minimum sediment iron ESL used in this report is 20,000 mg/kg. Twelve 
inorganic chemical COPECs (antimony, barium, cadmium, copper, lead, manganese, mercury, nickel, 
selenium, silver, vanadium, and zinc) and seven organic chemical COPECs (anthracene, Aroclor-1242, 
Aroclor-1248, Aroclor-1260, benzoic acid, bis[2-ethylhexyl]phthalate, and DDT[4,4’-]) are identified in 
Tables 8.1-6 and 8.1-7 and had HQs greater than 1. No maximum detected radionuclide concentrations 
exceeded an HQ of 1 (Table 8.1-8). 

COPECs for which no sediment ESLs are available are perchlorate and isopropyltoluene[4-]; these 
COPECs are evaluated in section 8.1.8. 

For the 19 sediment COPECs listed above, the minimum L-ESLs were compiled (Table 8.1-4). 
Table 8.1-9 provides the HQs for sediment COPECs based on maximum concentration divided by the 
minimum L-ESL. Eight sediment COPECs (antimony, barium, lead, mercury, nickel, selenium, silver, and 
vanadium) had HQs greater than 1. These sediment COPECs are retained for the weight of evidence 
evaluation. 

8.1.5 Risk Characterization for Nonstorm-Related Surface Water 

The data evaluation in section 6.3.1 (Tables 6.3-2 through 6.3-6) determined which nonstorm-related 
surface-water chemicals and radionuclides were retained as COPCs. All COPCs are compared with 
minimum surface-water ESLs to identify COPECs, as presented below. 

Tables 8.1-10 to 8.1-12 present the HQs for the maximum concentrations in nonstorm-related surface 
water. The HQs are based on the maximum concentration divided by the minimum water ESLs. HQs 
based on the maximum concentrations of 17 inorganic COPCs (aluminum, barium, beryllium, boron, 
cadmium, cobalt, copper, cyanide [total], iron, lead, manganese, nickel, selenium, silver, uranium, 
vanadium, zinc) exceeded an HQ of 1 in nonstorm-related surface water at sampling locations in the 
Water Canyon and Cañon de Valle watershed. Two radionuclides (radium-226 and radium-228) 
exceeded an HQ of 1 in nonstorm-related surface water in the Water Canyon and Cañon de Valle 
watershed. The maximum concentration of one organic chemical (benzo[a]anthracene) resulted in HQ 
greater than 1 in nonstorm-related surface water.  

For the 20 nonstorm-related surface-water COPECs (aluminum, barium, beryllium, boron, cadmium, 
cobalt, copper, cyanide [total], iron, lead, manganese, nickel, selenium, silver, uranium, vanadium, zinc, 
benzo[a]anthracene, radium-226, and radium-228), the minimum L-ESLs were compiled (Table 8.1-4). 
Table 8.1-13 provides the HQ for nonstorm-related surface-water COPECs based on maximum 
concentration divided by the minimum L-ESL. Eleven water COPECs (aluminum, barium, cadmium, 
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copper, iron, lead, manganese, silver, zinc, radium-226, and radium-228) had HQs greater than 1. These 
water COPECs are retained for the weight of evidence evaluation. 

COPECs for which no water ESLs are available are ammonia as nitrogen, bromide, nitrate-nitrite as 
nitrogen, sulfate, tin, total phosphate as phosphorus, 2,6-diamino-4-nitrotoluene, 3,5-dinitroaniline, 
acetonitrile, chloromethane, dichlorobenzene[1,3-]), dichlorobenzidine[3,3*-], dichloroethene[cis-1,2-], 
dichlorophenol[2,4-], diethylphthalate, dimethylphenol[2,4-], DNX, MNX, pyridine, styrene, and TNX; these 
COPECs are evaluated in section 8.1.8.  

As discussed in section 6.4, Water Canyon and Cañon de Valle watershed stormwater was evaluated 
against comparison values from the NMWQCC (20.6.4 NMAC). Maximum detected concentrations for five 
stormwater COPCs exceeded the acute aquatic life values (20.6.4.900[H], 20.6.4.900[I], and 
20.6.4.900[J] NMAC) (section 6.4 and Table 6.4-3). The results of stormwater screening versus acute 
exposure comparison values are used to assess the potential for acute effects from nonstorm-related 
surface-water COPECs that may or may not have been identified as COPECs with the water ESL 
screening for chronic effects. The three stormwater COPCs that exceeded acute aquatic life criteria 
(aluminum, copper, and zinc) were also identified as aquatic community chronic exposure COPECs for 
nonstorm-related surface water. 

8.1.6 Summary of 260 Outfall Biota Studies 

Previous biota studies performed for the 260 Outfall RFI and CMS that are also relevant to the COPECs 
and media identified in this report are small-mammal population studies, aquatic community field studies, 
and, laboratory toxicity testing. These studies were planned using ERAGS (EPA 1997, 059370). Details 
on study design and results were provided in the Phase III RFI for Consolidated Unit 16-021(c)-99 (LANL 
2004, 077965). There was also supplemental toxicity testing at one location that is described in the CMI 
addendum (LANL 2010, 110508). Key results from these studies are summarized in the following 
sections. 

8.1.6.1 Small-Mammal Population Studies 

The small-mammal community is an effective option for biota sampling and evaluating adverse terrestrial 
effects in Cañon de Valle. These species reside in the canyon year-round, and the populations are 
sufficiently abundant to provide multiple individuals for population estimates. Several species are likely to 
be available that represent the herbivore, omnivore, and insectivore feeding guilds. 

Small-mammal trapping arrays were established in Cañon de Valle and Pajarito Canyon as a reference 
location (Figure 8.1-1). Trapping was conducted in May 2001 and again in September to October 2001 
(LANL 2004, 091292). Pajarito Canyon was selected as the reference canyon based on its similarity to 
Cañon de Valle with respect to topography, elevation, water presence and quantity, vegetation, and burn 
severity from the Cerro Grande fire in 2000. Each array consisted of two 5 × 20 grids with 10-m spacing 
between traps. Each grid had a footprint of 40 × 190 m. The grids were separated by a minimum of 100 m 
to prevent trapping competition for individuals. Two Sherman live traps were located at each of 80 
(4 by 20) intersections. The line of traps closest to the stream channel had a pitfall trap paired with a 
Sherman live trap at each intersection (1 by 20). The double-trap configuration at each grid node was 
used to equalize the trapping effort between the locations next to the stream channel where pitfall traps 
and live traps were combined with grid locations away from the stream channel. This is necessary for 
generating population estimates that are unbiased for location. 
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The trap lines followed the lay of the land using the stream channel as the baseline. The live traps were 
baited to attract herbivores and omnivores. Insectivores, such as shrews, typically do not respond to bait 
but are usually caught in pitfall traps. In the late afternoon, Sherman traps were opened and baited. Bait 
was a mixture of peanut butter and sweet feed (molasses-coated horse feed). Pitfall traps were also 
opened in the afternoon. The traps were checked early in the morning. Traps that had not been tripped by 
animals were closed and all tripped traps were collected for animal processing. 

Animals trapped on nights 1 through 3 were weighed and measured (body length, tail length, hind foot 
length, and ear length). Sex and species were determined, reproductive status was recorded, and the 
trap number was noted. The animals were also ear-tagged and then released. Animal characteristics 
were recorded only on the first day of capture for each individual. Each day, trap number and ear tag 
numbers were recorded for all animals captured or recaptured. After the fourth night of trapping, all 
information on new captures was recorded and any recaptures were noted. Because of the low number of 
captures in the spring, all species but deer mice (Peromyscus maniculatus) were released. During spring 
sampling, blood samples were obtained (from the interorbital region) for hantavirus screening from deer 
mice only. In the fall, blood samples were obtained from brush mice (Peromyscus boylli), deer mice, and 
wood rats (Neotoma mexicana) for hantavirus screening. All other species were released after capture. 
The University of New Mexico Medical School performed all the hantavirus screening. All target species 
were euthanized on the last day of trapping during each trapping session. 

Population densities were estimated using Leslie’s regression method (Seber 1982, 072730) applied to 
each grid where daily total numbers of captures were plotted against the cumulative daily captures. 
Confidence intervals were calculated at 95% using the general method (Seber 1982, 072730). Mean 
percent daily capture rates were calculated and compared with 1992 data where similar sites were 
trapped (Raymer and Biggs 1994, 056038). Species composition of each canyon was determined, as well 
as sex ratios, reproductive stages, and mean weights. Parametric and nonparametric analyses of 
variance were performed on weights to test for differences between the grids. However, because of the 
low capture numbers and the differences in the number of captures within the four grids, the statistical 
results are primarily descriptive. 

The spring trapping was conducted from May 21 to May 24, 2001, in Cañon de Valle and Pajarito 
Canyon. Two species were captured in both canyons: deer mouse (Peromyscus maniculatus) and 
montane vole (Microtus montanus). The numbers of individuals for each species, by canyon, were 
21 deer mice and 4 montane voles in Cañon de Valle, and 8 deer mice and 1 montane vole for 
Pajarito Canyon. 

The autumn small mammal trapping was conducted from September 25 through September 28, 2001. 
This campaign produced five species in Cañon de Valle and three species in Pajarito Canyon for the 
same trapping effort as the spring campaign. The species, numbers of individuals, and reproductive 
status classes for the spring and fall are provided in Table 8.1-14.  

Population densities for deer mice were estimated for each trapping grid in both canyons. The results are 
presented in Table 8.1-15. Densities were estimated using Leslie’s regression method (Seber 1982, 
072730) and applied to each grid where daily total numbers of captures were plotted against the 
cumulative daily captures. Ninety-five percent confidence intervals (CIs) were calculated using the 
general method (Seber 1982, 072730). Low capture numbers and some trapping mortality resulted in 
violating some of the assumptions for the density estimation technique. Consequently, the results may be 
biased high. Nonetheless, the density estimates are meaningful for relative comparisons among the 
trapping grids. 
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A population density estimate is not provided for the upper trapping grid in Cañon de Valle for the autumn 
data. The new-capture numbers for deer mice for that period and grid are 5, 4, 8, and 6 individuals for 
each of the four nights. Density estimation techniques assume that the number of individuals in a small 
mammal population is finite, and consequently the number of new captures (individuals not previously 
caught and tagged) each night will decline over the trapping period. If trapping were to continue for a 
sufficient number of nights, eventually all individuals would be caught at least once, and no new captures 
would be possible. This assumption necessarily depends upon no recruitment of individuals from outside 
the population area and a trapping period duration that is not impacted by births or mortality. The higher 
numbers of new captures on the third and fourth trapping nights produce a nonsensical density estimate 
with the Leslie regression technique. Other estimation methods using these data have similar problems 
with increasing numbers of new captures over the trapping period. 

The seven reproductive status classes used in this investigation are juvenile female, juvenile male, 
pregnant female, lactating female, nonreproductive female, nonscrotal male, and scrotal male. 
Table 8.1-14 presents reproductive status classes for each of the species collected in the spring and fall 
trapping campaigns. Cañon de Valle had six reproductive classes in the spring and seven classes in the 
fall. Pajarito Canyon had three classes in the spring and six classes in the fall. The lower number of 
reproductive classes in Pajarito Canyon corresponds with the lower number of individuals caught in that 
canyon.  

Body weights of new captures were recorded during the trapping campaigns. These data were used to 
determine whether differences in body weights might be associated with contaminants in Cañon de Valle. 
For each species, the data were categorized by canyon of origin and sex of the individuals. Sex was used 
as a category to identify systematic sex-linked differences in weight that could mask differences resulting 
from contaminants if the sexes were combined. Weight data were investigated for deer mice in the spring 
and fall and for deer mice, brush mice, and wood rats in the fall. Other species either had insufficient 
numbers for both canyons or were captured in only one canyon. 

Data summaries for small mammal weights, by species and sex, and statistical testing results are 
presented in Table 8.1-16. Juvenile weights were excluded from these summaries and statistical analyses 
because they are expected to be lower than the other classes. The juvenile weights would add to the 
variance of the groups, thus reducing the ability of the statistical methods to detect differences. Two 
statistical methods were used for each data set. The Kruskal-Wallis (KW) is a nonparametric test for 
comparing multiple groups of data using ranks. The results of this test are robust against the data not 
being normally distributed or the variances being unequal. The result of a parametric analysis of variance 
is also provided. The four data sets (Cañon de Valle males, Cañon de Valle females, Pajarito Canyon 
males, Pajarito Canyon females) showed no differences in body weights between the canyons or sexes. 
The results are provided as four groups (Cañon de Valle males, Cañon de Valle females, Pajarito males, 
and Pajarito females) and then as two groups (Cañon de Valle males and females and Pajarito males and 
females) in Table 8.1-16. Testing of the four groups is not shown for the wood rat data because of 
insufficient sample numbers when grouped by canyon and sex. 

The data were also assembled into two groups, Cañon de Valle and Pajarito Canyon, with the sexes 
combined. These results are presented in Table 8.1-16 as “Two Groups” in the statistical testing results 
for each species. These comparisons are not significant (p = 0.05), with the exception of the KW test for 
the brush mouse weights. In this instance, the KW test has a p-value of 0.024, and the analysis of 
variance has a p-value of 0.074.  

Data are available from 1992 (Raymer and Biggs 1994, 056038) for comparisons with the 2001 small-
mammal data generated for this assessment. Direct comparisons can be made for numbers of species 
and mean percent daily capture rates for Cañon de Valle. Raymer and Biggs (1994, 056038) collected 
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four species of small mammals in the summer of 1992. In 2001, two species were collected in the spring, 
and five species were collected the fall. The mean percent daily capture rate in 1992 was 14%. This rate 
indicates an average of 14% of the traps were occupied after each trap night. In contrast, the mean 
percent daily capture rates for the spring and fall of 2001 in Caňon de Valle were approximately 3.5% and 
7.5%, respectively. 

A comparison of the rainfall records for TA-16 from these 2 yr shows a precipitation total of 21.2 in. for 
1992 and a precipitation total of 12.9 in. for 2001. Additionally, the precipitation amounts for the months of 
April to October, when small mammal populations are active and reproducing, were 15.6 in. for 1992 and 
6.7 in. for 2001. The elimination of facility discharges from the 260 Outfall and the steam plant 
(building 16-540) in 1996 and 1997 also further reduced the amount of water in the canyon. The 
differences in mean percent daily capture rates for small mammals between 1992 and 2001 and the low 
numbers of species in the spring of 2001 are attributed to the drought that was occurring or had occurred 
before the 2001 sampling and the reduction in facility effluent discharges.  

Statistical comparisons of brush mouse body weights between Cañon de Valle and Pajarito Canyon 
indicate a significant difference for the KW test (p-value = 0.024). The analysis of variance for the same 
data was not significant, p-value of 0.074. 

Figure 8.1-2 shows the brush mouse body weights by canyon, sex, and reproductive status. The lower 
weights in Cañon de Valle are associated with the nonreproductive females and the nonscrotal males. 
These two reproductive classes are individuals in transition between the juvenile class and the sexually 
mature adult classes. In both cases the individuals have the pelage of adults but have yet to become 
sexually mature. These two classes characteristically show large variations in body weight, depending 
upon where individuals are in their maturation. A change in pelage and the onset of adult status typically 
occurs by the time an individual weighs approximately 11 g. Brush mouse adults frequently weigh over 
20 g, as seen in Figure 8.1-2. Since the differences in weights between the canyons are caused by 
differences in transitional reproductive status classes, the statistical differences are not biologically 
meaningful and do not indicate an adverse effect in Cañon de Valle. 

The terrestrial results show that the number of species and the population densities are both greater in 
Cañon de Valle than in the reference site. Additionally, Cañon de Valle consistently had more 
reproductive status classes than Pajarito Canyon. This evidence suggests the contaminant inventories in 
Cañon de Valle are not adversely affecting the small mammal community. 

A comparison of body weights, by species shows no differences between the canyons except for brush 
mice when the sexes are combined. As shown in Figure 8.1-2 and described in this section, this 
difference in weights is associated with a relatively large number of nonreproductive individuals in 
Cañon de Valle. The difference in weights actually suggests the brush mouse population in 
Cañon de Valle is more active with regard to reproduction because the canyon has more individuals 
transitioning from juvenile to adult reproductive status. 

8.1.6.2 Aquatic Community Field Studies 

Cañon de Valle is somewhat limited in survey options for aquatic resources because it is a very small 
stream that does not support fish. The lack of fish is to the result of the perennial reach being 
disconnected from any larger body of water and its small dimensions (average width, 50 cm; average 
depth, 7 cm). There is insufficient pool cover to protect fish populations from freezing and drought. 

Synoptic surveys of the benthic macroinvertebrate community in Cañon de Valle and reference streams 
were chosen as one of two lines of evidence for assessing contaminant impacts in the aquatic system. 
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The species in this community reside in or on sediment, are continually exposed to the contaminants in 
the water column, and feed on detritus and microorganisms. The consumption of microorganisms 
incorporates food chain effects into the macroinvertebrate exposures. This community was surveyed in 
1996 and 1997 and was shown to be well developed in Cañon de Valle (NMED 1999, 073769). An 
additional survey was conducted in 2001. Data from both surveys are used to assess community effects 
in Cañon de Valle relative to the reference stream reaches on the Pajarito Plateau. 

Two synoptic surveys of benthic macroinvertebrates were conducted for riffle habitat in Cañon de Valle 
and Pajarito, Los Alamos, and Guaje Canyons. The latter three canyon reaches are reference streams. 
The lines of evidence are number of species, presence of sensitive species, and comparisons of 
community metrics between the two canyons.  

Benthic macroinvertebrate samples were collected in Cañon de Valle below MDA P using a modified 
Hess sampler. Details of the collection method are provided in Ford-Schmid (1996, 059111). The 
samples were preserved in the field and sorted in a laboratory by NMED personnel. Similar samples were 
collected in Los Alamos Canyon above the reservoir, Guaje Canyon, and Pajarito Canyon. The first 
survey was conducted in 1996 and 1997, and the second survey was conducted in 2001. Taxonomic 
identifications were provided by J. Jacobi, with chironomid identifications provided by D. McGuire. Data 
for number of species, species densities, and relative abundances were used to calculate comparative 
community metrics. A summary of the metric comparisons between Cañon de Valle and Los Alamos 
Canyon for the 1996 and 1997 data are provided in an NMED report (NMED 1999, 073769). The 
comparisons with upper Guaje Canyon and upper Pajarito Canyon are documented in June 1998 
assessment protocol (NMED 1998, 073772). The 2001 data and comparisons of those data to the 1996 
and 1997 data are documented in (NMED 2003, 076072). 

Thirty-one taxa of benthic fauna were collected in Cañon de Valle in 1997. Most of the taxa were 
identified to species. Some of the dipterans could only be identified to genus. Pajarito Canyon, the most 
similar reference site to Cañon de Valle, had 25 taxa, upper Los Alamos Canyon had 42 taxa, and 
Guaje Canyon had 26 taxa. The 2001 samples for Cañon de Valle in the same location had 26 taxa. The 
upstream 2001 site had 35 taxa in 2001. 

Three metrics are available to assess sensitive species. One is the number of taxa in the orders 
Ephemeroptera, Plecoptera, and Trichoptera (EPT) (EPA 1999, 073728). These orders are generally 
considered to be sensitive to pollutants. Their presence at a site indicates that if pollution is present, the 
concentrations are most likely below biological effects levels. The second metric consists of the ratio of 
EPT to EPT plus the Chironomids. Chironomidae is one of the taxonomic families of true flies. They are 
typically tolerant of pollution-impacted conditions. If they dominate the assemblage of taxa for a site, then 
the site warrants evaluation for pollution impacts. 

The third metric is the community tolerance dominance quotient (CTDq) from the biotic community index 
of Winget and Mangum (1979, 075926). The CTDq derives an expectation for the presence of sensitive 
species based upon four physical characteristics of the stream: stream gradient, substrate type, alkalinity, 
and sulfate concentration. Benthic macroinvertebrate samples are collected and the taxa are assigned 
tolerance scores from Winget and Mangum (1979, 075926). The ratio of the predicted tolerance value to 
the average tolerance score for the taxa in the stream times 100 is the CTDq. 

Table 8.1-17 presents the values of these metrics for Cañon de Valle and each of three reference sites. 
Larger metric scores indicate better site quality for the EPT and the EPT/(EPT + chironomids). The 
smaller scores for the CTDq indicate better site quality. 
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A total of 11 community metrics were computed by NMED to assess the benthic macroinvertebrate 
community quality of Cañon de Valle relative to reference sites. The approach for calculating the metrics 
is presented in Ford-Schmid (1996, 059111). The macroinvertebrate data are from NMED (1998, 073772; 
NMED 1999, 073769; NMED 2003, 076072). Using Pajarito Canyon as the reference site, Cañon de 
Valle had a relative score for macroinvertebrate community composition of 81%. Comparisons with upper 
Los Alamos Canyon and Guaje Canyon were 70% and 73%, respectively.  

These values generally indicate little or no impact on benthic invertebrate community structure. NMED 
(2000, 076086) characterizes a reference comparison of >79% as “full support,” meaning that the stream 
in question is comparable with the best situation to be expected, as represented by the reference stream. 
A reference comparison of 54% to 79% is characterized as “full support, impacts observed,” meaning that 
some loss of intolerant species is observed. The scores of the 1997 Cañon de Valle data relative to the 
2001 resample and the upstream 2001 site are 78% and 87%, respectively. 

The 1996 and 1997 benthic macroinvertebrate data indicate that Cañon de Valle with 31 taxa was in 
relatively good biological condition when compared with the 25 taxa found at the reference site in Pajarito 
Canyon. The 2001 data show a reduction in the number of species for Cañon de Valle to 26 taxa. The 
reference sites were not resampled in 2001 because of severe fire effects in those drainages from the 
Cerro Grande fire. A site in Cañon de Valle below the confluence with Burning Ground Spring that was 
not sampled during 1997 had 35 taxa in 2001. 

The 260 Outfall was eliminated from operation in November 1996, and the steam plant drainage was 
eliminated in January 1997. These two outfalls were major contributors to augmented flow in the canyon. 
The elimination of facility effluent flows from the canyon combined with the ongoing drought that started in 
1999 substantially reduced the amount of water in the hydrologic system of the canyon. One indication of 
the drought is total precipitation at the TA-16 rain gage, which was 27.5 in. for 1997 and 12.9 in. for 2001. 
A persistent source of water in the canyon has been Burning Ground Spring. 

The reduction of the number of taxa at the resample site in Cañon de Valle from 31 to 26 is attributed to 
the reduction of water in the canyon and not a contaminant effect. This conclusion is supported by 
presence of 35 taxa at the site below the Burning Ground Spring confluence. 

Cañon de Valle had fewer EPT taxa than the reference streams in 1996 and 1997, as shown in 
Table 8.1-17. This difference is attributed to the small size of the stream and the distance from colonizing 
sources for these taxa. There was a reduction from six taxa to four taxa between 1997 and 2001 for the 
resampled site. The site below the confluence with Burning Ground Spring had five EPT taxa. 

The toxicity testing with Chironomus tentans (section 8.1.6.3) had the highest survival for sediment and 
site waters for a site adjacent to the 1997 Cañon de Valle benthic macro-invertebrate site (Figure 8.1-1, 
location 16-06711). This location had a higher mean survival rate than the reference site in Starmer’s 
Gulch (south fork of Pajarito Canyon) for the 2001 toxicity testing. The differences in the number of 
sensitive species for the canyon may be partially the result of the effects of historical contaminant 
discharges. However, the toxicity test results from 2001 indicate that the reduced number of sensitive 
species at the 1997 site is not from persistent contaminant effects. Since facility effluent sources have 
been eliminated from the canyon, the sensitive species composition in the canyon will likely depend upon 
the sustained flow in the canyon and colonization of the perennial reach from other populations.  

An evaluation of the 11 metrics aggregated to support the interstream comparisons shows that 
Cañon de Valle has very low numbers of taxa in the scraper feeding guild relative to the other streams in 
the 1997 data. The feeding strategy for this group is to harvest (“scrape”) periphytic algae and associated 
organisms from mineral and organic surfaces. The character of the Cañon de Valle streambed is 
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unsorted coarse to fine sand with areas of emergent vegetation and higher concentrations of clays, silts 
and organic matter. Larger stable surfaces that could support the propagation of periphytic films are 
largely lacking in this stream. There may be insufficient energy in the stream flow to scour finer materials 
and to establish cobble-dominated riffles. 

When the community index is aggregated without the scraper community score (10 metrics instead of 11) 
Cañon de Valle scores 90% relative to Pajarito Canyon, 78.6% relative to upper Los Alamos Canyon and 
81.5% relative to Guaje Canyon. These values suggest that the presence of contaminants in Cañon de 
Valle is not causing a significant displacement in the benthic macroinvertebrate community structure. 

The reduction in relative scores from 1997 to 2001 for Cañon de Valle (78% relative score, using the 
1997 Cañon de Valle data as the baseline) is likely in response to the multi-year drought during the 2001 
sampling campaign and the elimination of the effluent discharges to the canyon. The upstream 2001 site 
supported by Burning Ground Spring had higher numbers of taxa (87% relative score, using the 1997 
Cañon de Valle data as the baseline). The toxicity testing for these two sites resulted in significantly 
different survival responses of 68.75% for the upstream site and 86.25% for the downstream site in 2001 
and no difference between the sites in 2002. Higher numbers of taxa at the spring-supported site with 
episodic lower survival in the toxicity tests suggests that the benthic macroinvertebrate community 
composition is controlled more by the magnitude of flow at these sites than by the presence of 
contaminants.  

Subsamples of the water and sediment used for the toxicity testing with Chironomus tentans were 
analyzed for metals and HE. These data were collected to support investigations of differences in survival 
and growth in the toxicity tests. The second set of toxicity tests in 2002 was intended to determine 
whether the increased mortality at SWSC Cut was associated with sediment or water at that site. One test 
was run with site water and site sediment. A second set of replicates was run with site sediment and 
reconstituted laboratory water. The reduced survival at SWSC Cut from the 2001 set of toxicity tests did 
not recur in the second set of tests conducted in 2002. The metals and HE concentrations were all lower 
in the second set of samples. These results illustrate the heterogeneous and dynamic nature for these 
contaminant concentrations in the active channel of Cañon de Valle. Discussions for the survival and 
growth results from 2001 are presented below. 

The benthic macroinvertebrate lines of evidence for 1996 and 1997 show that the total number of benthic 
macroinvertebrate taxa in Cañon de Valle (31) is within the range of values for the three reference 
reaches (25 to 42). Sensitive species are present in the canyon, with the total number of sensitive species 
being slightly lower than in the reference reaches. This result corresponds to the comparisons of 
community metrics for the reaches. The Cañon de Valle score of 81% is slightly above the cutoff for 
impacted streams (79%) when compared with Pajarito Canyon, the most similar reference stream. There 
are two possible sources of these differences. First, the scraper community is substantially reduced in 
Cañon de Valle. The primary reason is thought to be a lack of habitat to support that feeding strategy. 
When the community metrics are summed without the scraper community metric, Cañon de Valle scores 
90% relative to Pajarito Canyon. The second source of differences between Cañon de Valle and the 
reference location is stream size. Cañon de Valle is the smallest of the streams; it is common for smaller 
streams to have fewer taxa. 

The 2001 benthic macroinvertebrate data show general decreases in numbers of species, sensitive 
species, and community metrics. These changes are primarily caused by a combination of the elimination 
of flow augmentation by effluent discharges and the continuing drought reduced natural sources of water 
to the canyon. A toxicity test for sediment and site water adjacent to the Cañon de Valle benthic 
macroinvertebrate sampling site below MDA P indicated no adverse effects for survival or growth of the 
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test organism. If the reduction in benthic macroinvertebrate community metrics was related to 
contaminants, then one would expect survival and growth impacts in the toxicity test. 

8.1.6.3 Laboratory Toxicity Tests 

Two general approaches are available for conducting toxicity tests: the use of water column test 
organisms or sediment dwelling test organisms. Given the nature of the aquatic system in Cañon de 
Valle, organisms that live in sediment are more representative of contaminant exposures to endemic biota 
than are water column organisms.  

The midge, Chironomus tentans, is a toxicity test organism that is well documented for its toxic responses 
to contaminants, is widely used in toxicity testing, and is reared from laboratory populations. Additionally, 
the genus Chironomus is present in Cañon de Valle. A cursory literature review provided by the American 
Society for Testing and Materials (ASTM 1995, 073729) indicates that the test species, Chironomus 
tentans, was among the most sensitive of 24 species evaluated with Great Lakes sediment. In various 
studies the midge tended to be less sensitive than the amphipod Hyalella azteca for some metals and 
equivalent to or more sensitive than Hyalella azteca for pesticides. A study by DeFoe and Ankley (1998, 
073783) showed that the sensitivity of the Chironomus tentans 10-d test is greatly increased by 
measuring growth in addition to survival. While a single species cannot represent the toxic responses for 
all the members of the community, Chironomus tentans is related to the Cañon de Valle aquatic 
community and appears to have contaminant sensitivities that can indicate whether adverse effects are 
occurring. 

Sediment samples were collected in Cañon de Valle and Starmer’s Gulch (south fork of Pajarito Canyon) 
for toxicity testing with Chironomus tentans using the EPA 10-d survival and growth protocol with daily 
static renewal using site water (EPA 2000, 073776), as reported in a Laboratory report (LANL 2004, 
091292). The lines of evidence are survival and growth of the test organisms. These lines of evidence are 
supported by analytical data for sediment and water samples collected concurrently with the media for 
toxicity testing. 

Toxicity testing with Chironomus tentans was conducted in accordance with the EPA protocol 100.2 
(EPA 2000, 073776). Survival and growth was measured for each of the eight replicates for each site and 
control. Sediment and water samples were collected at four locations for this assessment (Figure 8.1-1). 
The first location was at the ponded channel area at the SWSC Cut, the second location was below the 
confluence of Burning Ground Spring with Cañon de Valle, the third location was below MDA P, and the 
fourth location, Starmer's Gulch, is a reference location.  

The testing protocol starts with ten larvae in each exposure vessel and exposes them to the site sediment 
for 10 d. All the larvae are the same age and are used for testing after they have molted twice. The 
overlying water in the test vessels is replaced each day. Site water and sediment were used from each 
location to incorporate any toxicity associated with either media in the test results. At the completion of 
the test, the number of surviving larvae are counted for each replicate, the surviving larvae are dried and 
ashed, and the ash-free dry weight is determined. Ash-free weight is the preferred indicator of growth 
because it removes that component of larval weight from gut contents. This is especially important when 
the amount of organic matter in sediment samples differs among the sites. Highly organic sediment has a 
lower specific gravity than mineral sediment, resulting in a downward bias in dry-weight based growth for 
larvae from organic sediment. 

Site selections for toxicity testing were based upon x-ray fluorescence screening results for barium. 
Barium is a widely distributed COPEC in the canyon and relevant for evaluations of ecological risk. The 
conceptual site model posited that covering the range in barium concentrations would likely cover the 
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effects of other COPECs. Ten active channel locations in Cañon de Valle, from Peter Seep to well 
16-02660, were sampled and screened for barium. Low, middle, and high barium concentrations were 
used to pick sites. Additionally, sites were selected that were near the benthic macro-invertebrate 
sampling locations. A third criterion was that pool habitat was preferred over riffle habitat. Pools often hold 
finer grain-sized sediment and could be deposition areas for contaminants with particle affinities. 

The three channel locations selected in Cañon de Valle were the SWSC Cut pond (Figure 8.1-1, location 
16-06709), a location below the confluence with Burning Ground Spring (Figure 8.1-1, location 16-06710), 
and a location below MDA P (Figure 8.1-1, location 16-06711). The SWSC Cut pond had a low barium 
concentration and also acts as a sediment trap for the upper canyon. The location below the confluence 
with Burning Ground Spring had the highest barium concentration and is located next to one of the 
benthic macroinvertebrate sampling sites. The location below MDA P represented the middle of the range 
of barium concentrations and is also next to one of the benthic macroinvertebrate sampling sites. A fourth 
site in Starmer’s Gulch was selected as a reference location (Figure 8.1-1, location 16-06712). 

Site sediment and water were used in the toxicity tests to capture adverse effects from either media. The 
second round of sampling and testing was in response to high mortality in the first-round SWSC Cut 
sample and an indication of some effects in the sample from below Burning Ground Spring. The second 
round of toxicity testing consisted of SWSC Cut sediment and water, SWSC Cut sediment only, sediment 
and water from below Burning Ground Spring, and sediment and water from the Starmer’s Gulch 
reference location. The second round of sampling was initially conducted on July 10, 2002. The test was 
rejected because of the high mortality rate in the laboratory controls. The second-round sampling was 
repeated on December 6, 2002. The results for the first and third sets of toxicity tests are used in this 
analysis. All sediment and water samples used in toxicity tests were subsampled for analysis of TAL 
metals and HE. 

The toxicity testing laboratory conducted two additional sets of replicates to support the data 
interpretation. The additional sets of replicates consisted of a laboratory control, consisting of standard 
reference sediment and laboratory water to assess any impacts associated with the laboratory 
environment or materials, and a reference toxicant test was performed to ascertain that the test 
organisms responded to toxicants in a predictable manner. The full data reports contain these results in 
addition to the site media results (Pacific Ecorisk 2001, 073775; Pacific Ecorisk 2003, 076034). 

Box plots of the survival data for September 2001 and December 2002 are presented in Figure 8.1-3. The 
survival data show large differences in variances between the sites. Consequently, the statistical methods 
employed for evaluating these data were the KW rank sum test and analysis of variance (AOV), using 
ranks of the data. Where significant differences were detected by these methods, Tukey’s test, a multiple 
comparison test (MCT), was used with ranks of the data to determine which sites were significantly 
different. The MCT was used in two ways. First, the MCT was used to evaluate differences among all 
pairs of sites. Second, the MCT was used to evaluate differences between the reference site and the 
Cañon de Valle sites. The results of the two approaches can be different because of how the means are 
computed for the comparisons. The KW, AOV, and MCT were all conducted using an overall error rate of 
α = 0.05.  

Table 8.1-18 presents the results of the statistical testing. The survival data evaluations are shown in the 
upper right triangles of the two grids. The KW and AOV were both significant for the September 2001 
survival data. The MCT tests identified the SWSC Cut site as the location that is significantly different 
from the other sites. Figure 8.1-3 illustrates the difference between the SWSC Cut site and the other 
sites. The SWSC Cut site had a 22.5% mean survival rate. The other site means ranged from 68.75% to 
86.25%. The MCT for all site pairs also identified a significant difference between the site below Burning 
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Ground Spring and the site below MDA P. The mean survival rates for these two sites were 68.75% and 
86.25%, respectively. 

The KW and AOV evaluations of the December 2002 survival data were both not significant. The range of 
mean survival for the four sites in the December 2002 testing was 88.75% to 91.25%. 

Box plots of the growth data for September 2001 and December 2002 are presented in Figure 8.1-4. 
Statistical testing for these data was performed using the same methods and approach as described for 
the survival data because the variances among these data groups were also unequal. Table 8.1-18 
presents the results of the statistical analyses in the lower left triangles of the two grids. 

The MCT for all site comparisons using the September 2001 data showed that the growth results for the 
SWSC Cut site were significantly different from all the other sites (Table 8.1-18). This difference is evident 
in Figure 8.1-4, with the box plot for the SWSC Cut growth data showing larval weights that are 
approximately twice the larval weights for the other sites. 

Table 8.1-18 also shows that for the September 2001 data, the reference-site-only comparisons resulted 
in significant differences for the SWSC Cut site and the below Burning Ground Spring site. In the case of 
the SWSC Cut site, the larval weights were higher than the reference site. The below Burning Ground 
Spring site larval weights were lower than the reference site. The SWSC Cut site comparison is 
consistent with the MCT for all site comparisons. The below Burning Ground Spring result can be seen in 
a comparison of its box plot with the box plot for Starmer’s Gulch in Figure 8.1-4. This difference was 
masked in the all-site comparison by the large variance associated with the SWSC Cut data. 

The toxicity at the SWSC Cut site is likely associated with silver in sediment and water samples and lead 
in the water column at that site. These metals had high concentrations in the 2001 test resulting in 22.5% 
survival. The concentrations in the 2002 test were lower and were not different from the reference site. 
The lack of a toxic response at this site for the 2002 samples indicates the sediment and water at this site 
are highly heterogeneous. The reduced survival in 2002 at the site below Burning Ground Spring relative 
to the site below MDA P is likely associated with barium, copper, and lead in the sediment. No elevated 
concentrations of metals were detected in the water at this site. 

Two growth responses occurred in the 2001 toxicity test, as shown in Table 8.1-19. The mean growth for 
the below Burning Ground Spring site was significantly lower than the reference site and the mean growth 
for SWSC Cut site was significantly higher than all other sites. The below Burning Ground Spring site 
results are consistent with the reduced survival at that location. The combination of lower larval weights 
and lower survival relative to the below MDA P site suggest that the below Burning Ground Spring site is 
showing some impacts. 

The growth response at the SWSC Cut site is consistent with Chironomus tentans responses to HE 
(Steevens et al. 2002, 076033). Steevens et al. (2002, 076033) found that RDX and HMX did not 
influence survival at concentrations up to 1000 mg/kg for RDX and 200 mg/kg for HMX. Eighteen 
sediment samples collected to support toxicity testing and the resample of the active channel profile from 
1996 had four detections for RDX with a maximum value of 1.28 mg/kg and five detections for HMX with 
a maximum value of 1.27 mg/kg in sediment. The increased growth occurred at the lowest concentrations 
in Steevens et al. (2002, 076033): 62.5 mg/kg for RDX and 12.5 mg/kg for HMX.  

The 2001 samples for the SWSC Cut site had 0.31 mg/kg RDX in sediment and 55 μg/L RDX in the water 
column. HMX was not detected in sediment or water. The 2002 data for SWSC Cut were nondetections 
for RDX and HMX in sediment and 148 μg/L RDX and 83 μg/L HMX in the water column. These data 
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suggest the growth response in the 2001 test was associated with RDX in the sediment. The higher water 
column concentrations for RDX and HMX in 2002 did not elicit increased growth. 

The 2002 toxicity testing was designed to determine whether the survival and growth effects in the 2001 
tests could be attributed to toxicants in the sediment or in the water column. One set of sediment 
replicates was tested using site water, and a second set of sediment replicates was tested using 
reconstituted laboratory water. Care should be taken in comparing the growth results between the 2001 
and 2002 test results because the 2001 tests had an overall lower growth response than the 2002 tests. 
This is not an unusual occurrence and is attributed to differences in the cultured organisms. Growth 
relative to the reference site within a set of results is the most useful indication of effects. 

The mean growth response for the SWSC Cut sediment with laboratory water was significantly lower than 
the other sites. This is a common phenomenon in toxicity testing (e.g., EPA 2000, 076081) and indicates 
that site water generally include constituents that enhance the growth response of toxicity test organisms. 
These constituents are the subjects of ongoing research to improve reconstituted water. Since the SWSC 
Cut 2001 mortality and growth response was not repeated in the 2002 test, the 2002 results do not 
provide a direct indication of the media sources for these phenomena. 

The 2001 sediment toxicity testing lines of evidence show that Cañon de Valle is impacted relative to the 
reference site in Starmer’s Gulch. The greatest impacts occurred at the SWCS Cut site with 22.5% 
survival and an increase in growth. The mortality is likely associated with silver in the sediment and silver 
and lead in the water column. The increase in growth over reference organisms is likely associated with 
the presence of RDX in the sediment. 

The toxicity testing site below the confluence with Burning Ground Spring showed a moderate survival 
response of 68.5% that was not different from the reference site but was statistically different from the 
downstream site below MDA P. The sediment at this site had elevated levels of barium, copper, and lead. 
The site below MDA P showed no toxic responses for the survival or growth measurement endpoints. 

A second round of toxicity testing for the sites that had reduced survival in 2001 was conducted in 2002. 
The survival and growth responses of 2001 did not recur. These results indicate the sediment in the 
canyon is heterogeneous with regard to potential toxic effects and contaminant concentrations. The 
variability in the toxicity testing results is important to the risk characterization because it helps to 
reconcile the lack of effects noted in benthic macroinvertebrate community data. If pockets of sediment 
cause adverse effects in the aquatic community, these areas are likely to be small and avoidable by the 
benthic community. The toxicity tests conducted in 2001 and 2002 resulted in uncertainties with regard to 
the potential impacts of COPECs in sediment on chironomid survival or growth. 

Supplemental Toxicity Testing. Results of the investigations presented above indicated the need for 
further testing of toxicity at the SWSC Cut. The 2009–2010 CMI investigation and remediation activities 
included collecting sediment samples from the SWSC Cut area and submitting them for TAL metal 
analysis and toxicity testing. No significant reductions of Chironomus tentans survival or growth occurred 
in the SWSC Cut sediment (LANL 2010, 110508). Therefore, it was concluded that there are no adverse 
effects of COPECs in sediment on chironomid survival and growth. 

8.1.6.4 Summary for Ecological Risk Assessment 

The ecological risk assessment for the terrestrial system in Cañon de Valle found the numbers of species, 
population densities, and reproductive classes for those species indicated that the Cañon de Valle small 
mammal community is not being adversely affected by contaminants. 
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The ecological assessment of the aquatic system in the canyon found some differences between benthic 
macroinvertebrates in Cañon de Valle and reference canyons. These differences were attributed to 
relative sizes of the streams (with Cañon de Valle being the smallest), reduced flows caused by the 
ongoing drought, and the elimination of effluent discharges to the canyon. One of the two rounds of 
toxicity testing for sediment and water in the canyon identified reduced survival for a site near the 
260 Outfall and a site below Burning Ground Spring. These results were not replicated in a subsequent 
toxicity test. 

The presence of a viable benthic macroinvertebrate community in the canyon indicates that the reduced 
survival in the 2001 toxicity test for the site near the 260 Outfall is not a spatially extensive condition. The 
lack of difference between that same site and the reference site in the 2002 toxicity testing further 
indicates that large-scale pervasive impacts to the aquatic system are not occurring. In addition, the 
supplemental toxicity testing indicated no adverse effects of COPECs on chironomid survival and growth.  

8.1.7 Ecological Risk Assessment Weight of Evidence 

Ecological risk characterization identified 20 soil COPECs that had maximum detected concentrations or 
detection limits greater than L-ESLs (Table 8.1-20). All other soil COPCs with ESLs were either bounded 
between the minimum ESL and L-ESL or were less than the ESL. COPCs without ESLs are evaluated in 
section 8.1.8. Four of the COPECs listed in Table 8.1-20 had the maximum concentration in 
Cañon de Valle and relevant biota studies were summarized in section 8.1.6. Because the Cañon de 
Valle studies indicated no adverse of contaminants on small mammals, further evaluation of COPECs 
listed in Table 8.1-20 with maximum concentrations in Cañon de Valle and the receptor is shrew or deer 
mouse (nickel, thallium, Aroclor-1248, and HMX) is not warranted. The remaining 16 soil COPECs are 
evaluated using the weight of evidence approach. The receptors associated with the minimum L-ESL 
identified in Table 8.1-20 are either plants, earthworms, or wildlife.  

Ecological risk characterization identified eight sediment COPECs that had maximum detected 
concentrations or detection limits greater than L-ESLs (Table 8.1-21). All other sediment COPCs with 
ESLs were either bounded between the minimum ESL and L-ESL or were less than the ESL. COPCs 
without ESLs are evaluated in section 8.1.8. Two of the COPECs listed in Table 8.1-21 had the maximum 
concentration in Cañon de Valle and relevant biota studies for the aquatic community were summarized 
in section 8.1.6. Because the Cañon de Valle studies indicated no adverse of contaminants on biota, 
further evaluation of barium and silver in sediment are not warranted. The remaining six sediment 
COPECs are evaluated using the weight of evidence approach. The receptors associated with the 
minimum L-ESL identified in Table 8.1-21 are either the aquatic community or wildlife. 

Ecological risk characterization identified 11 surface water COPECs that had maximum detected 
concentrations greater than L-ESLs (Table 8.1-22). All other surface water COPCs with ESLs were either 
bounded between the minimum ESL and L-ESL or were less than the ESL. COPCs without ESLs are 
evaluated in section 8.1.8. Two of the COPECs listed in Table 8.1-22 had the maximum concentration in 
Cañon de Valle and relevant biota studies were summarized in section 8.1.6. Because the 
Cañon de Valle studies indicated no adverse of contaminants on the aquatic community, further 
evaluation of barium and silver in surface water are not warranted. The remaining nine surface-water 
COPECs are evaluated using the weight of evidence approach. The receptors associated with the 
minimum L-ESL identified in Table 8.1-22 are either aquatic invertebrates or algae. 

Five soil COPECs in Table 8.1-20 have the plant as the receptor associated with the minimum L-ESL. 
Antimony, barium, chromium, manganese, and vanadium were evaluated to understand their distribution 
among and within reaches, to compare with sediment and soil background, and to compare with studies 
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conducted in previous canyon biota investigations. Contaminant concentrations, risk measures, and 
results that are less than results from previous studies (or “bounded by” previous studies) can be 
evaluated against analogous COPEC and media measurements in the Water Canyon and 
Cañon de Valle watershed as a line of evidence to evaluate the potential for ecological risks. Relevant 
COPEC exposure data for assessment endpoints were assembled from the Los Alamos and 
Pueblo Canyons, Mortandad Canyon, Pajarito Canyon, and Sandia Canyon investigation reports 
(LANL 2004, 087390; LANL 2006, 094161; LANL 2009, 106939; LANL 2009, 107453). Samples with 
biota-relevant exposure data from the previous canyons investigations are tabulated in Attachment 1, 
Tables E-1.0-1 to E-1.0-3 (on CD). A qualitative evaluation applicable to each of these plant COPECs is 
that the vegetation in the Water Canyon and Cañon de Valle watershed is diverse and can provide 
suitable habitat for T&E species (the Mexican spotted owl, as noted in section 8.1.1). In addition, the 
middle trophic level small mammal community showed no evidence of adverse effects indicating the 
vegetation that provides habitat is not impacting nor is their food impacted. 

Table 8.1-23 shows the maximum concentrations of plant COPECs in the Water Canyon and 
Cañon de Valle watershed and compares these concentrations with sediment and soil BVs and the 
maximum detected concentrations in reaches where plant toxicity tests were conducted in the 
Los Alamos and Pueblo, Mortandad, Pajarito, and Sandia watersheds. Concentrations of antimony and 
barium were not bounded by previous plant studies but chromium, manganese, and vanadium were 
bounded. Among these COPECs barium has the largest difference between a relevant comparison value 
(about 100 times the L-ESL) and manganese has the smallest difference (about 5% more than the 
L-ESL). Evaluation of antimony is confounded by elevated detection limits in some samples, up to about 
10 times the BV. In addition, antimony was detected concentrations up to about 4 times the BV. In 
summary, antimony and barium are retained as COPECs for further evaluation. Chromium, manganese, 
and vanadium are not retained for further evaluation. 

One soil COPEC in Table 8.1-20 has earthworm as the receptor associated with the minimum L-ESL. 
RDX was evaluated to understand its distribution among and within reaches. RDX is not present in 
background and HE compounds have not been measured in previous earthworm studies (Table 8.1-24). 
A qualitative evaluation applicable to RDX is that the middle trophic level small mammal community 
showed no evidence of adverse effects indicating food has not been impacted (including some 
invertebrates). The maximum concentration of RDX is about 4 times the L-ESL and it is retained as a 
COPEC for further evaluation. 

Two sediment COPECs in Table 8.1-21 have the aquatic community as the receptor associated with the 
minimum L-ESL. Antimony and vanadium were evaluated to understand their distribution among and 
within reaches, to compare with sediment and soil BVs, and to compare with studies conducted in 
previous canyons biota investigations. Contaminant concentrations, risk measures, and results that are 
less than results from previous studies (or “bounded by” previous studies) can be evaluated against 
analogous COPEC and media measurements in the Water Canyon and Cañon de Valle watershed as a 
line of evidence to evaluate the potential for ecological risks. Relevant COPEC exposure data for 
assessment endpoints were assembled from the Los Alamos and Pueblo Canyons, Mortandad Canyon, 
Pajarito Canyon, and Sandia Canyon investigation reports (LANL 2004, 087390; LANL 2006, 094161; 
LANL 2009, 106939; LANL 2009, 107453). Samples with biota-relevant exposure data from the previous 
canyons investigations are tabulated in Attachment 1, Tables E-1.0-1 to E-1.0-3 (on CD). 

Table 8.1-25 shows the maximum concentrations of aquatic community COPECs in the Water Canyon 
and Cañon de Valle watershed and compares these concentrations with sediment and soil BVs and the 
maximum detected concentrations in reaches where aquatic invertebrate toxicity tests were conducted in 
the Los Alamos and Pueblo, Mortandad, Pajarito, and Sandia watersheds. Concentrations of antimony 
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and vanadium were not bounded by previous biota studies. However, the magnitude of concentrations is 
not large relative to the L-ESL and or previous studies. Evaluation of antimony is confounded by elevated 
detection limits in some samples, but the maximum detection limit (5.75 mg/kg) is less than 2 times the 
L-ESL (3 mg/kg). The maximum antimony detected concentration (2.59 mg/kg) is less than the L-ESL. 
The maximum concentration of vanadium (62.4 mg/kg) is about 11% greater than the L-ESL (56 mg/kg). 
Because of the small magnitude of L-ESL HQs, antimony and vanadium are not retained as COPECs for 
further evaluation. 

The surface-water COPECs in Table 8.1-22 have the aquatic community or algae as the receptor 
associated with the minimum L-ESL. These nine COPECs were evaluated in order to understand their 
distribution among and within reaches and to compare with studies conducted in previous canyons biota 
investigations. Contaminant concentrations, risk measures, and results that are less than results from 
previous studies (or “bounded by” previous studies) can be evaluated against analogous COPEC and 
media measurements in the Water Canyon and Cañon de Valle watershed as a line of evidence to 
evaluate the potential for ecological risks. Relevant COPEC exposure data for assessment endpoints 
were assembled from the Los Alamos and Pueblo Canyons, Mortandad Canyon, and Sandia Canyon 
investigation reports (LANL 2004, 087390; LANL 2006, 094161; LANL 2009, 106939; LANL 2009, 
107453). Samples with biota-relevant exposure data from the previous canyons investigations are 
tabulated in Attachment 1, Tables E-1.0-1 to E-1.0-3 (on CD). 

Table 8.1-26 shows the maximum concentrations of aquatic community COPECs in the Water Canyon 
and Cañon de Valle watershed and compares these concentrations with maximum detected 
concentrations in reaches where aquatic invertebrate toxicity tests were conducted in the Los Alamos and 
Pueblo, Mortandad, and Sandia watersheds. None of these COPECs were strictly bounded by previous 
biota studies. Concentrations of cadmium were practically bounded by previous Cañon de Valle studies 
(maximum watershed concentration [3.3 µg/L] was basically the same as the maximum Cañon de Valle 
concentration [2.7 µg/L]). The only unbounded sampling results for five COPECs (aluminum, copper, iron, 
manganese, and zinc) was a sample collected in 2006 from the Fishladder Canyon at Cañon de Valle 
location. As stated in Appendix G, currently Fishladder Canyon contains flowing water only during 
snowmelt and storm events and alluvial groundwater occasionally discharges at Fishladder Spring. 
Therefore, the flow is not sufficient to support an aquatic community, and evaluation of COPECs based 
on a single unbounded sampling result from Fishladder Canyon is not warranted. The other surface-water 
COPEC, lead, is unbounded for samples collected from S-Site Canyon. As this location supports 
intermittent water flow and one COPECs is unbounded in water samples collected from locations therein, 
lead is retained for further evaluation. 

Table 8.1-27 shows the maximum concentrations of algal COPECs in the Water Canyon and Cañon de 
Valle watershed and compares these concentrations with maximum detected concentrations in reaches 
where algae toxicity tests were conducted in the Mortandad watershed. None of these COPECs were 
bounded by previous algae studies. However, algae COPEC concentrations are bounded by the DOE 
BCGs suggesting adverse effects are unlikely. Neither radium-226 nor radium-228 was retained as 
COPECs. 

Ten soil COPECs in Table 8.1-20 have wildlife (robin, deer mouse, or shrew) as the receptor associated 
with the minimum L-ESL. Boron, copper, cyanide (total), lead, mercury, selenium, silver, Aroclor-1260, 
bis(2-ethylhexyl)phthalate, and di-n-butylphthalate were evaluated in order to understand their distribution 
among and within reaches, to compare with sediment and soil background, and to determine HQs 
adjusted by home range (area use factor ([AUF)]) or population AUF (PAUF). In addition, lead, mercury, 
nickel, and selenium, were identified as COPECs for bat or swallow in Table 8.1-21. These COPECs are 
also evaluated for home range HQ adjustments. Table 8.1-28 presents the home range and population 
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area for the robin, deer mouse, shrew, bat, and swallow. This information is used to make the AUF and 
PAUF adjustments to HQs presented for wildlife in Table 8.1-29. Table 8.1-29 shows that population-
scale effects are unlikely for these COPECs in the Water Canyon and Cañon de Valle watershed (PAUF 
adjusted HQs are less than 1, maximum was 0.15). In addition, the maximum concentration of copper, 
cyanide (total), mercury, Aroclor-1260, and di-n-butylphthalate in the Water Canyon and Cañon de Valle 
watershed was less than the highest concentrations evaluated with previous bird studies (Table 8.1-30). 

The weight of evidence information for the soil, sediment, and water COPECs is summarized in 
Table 8.1-31. Antimony, barium, and RDX were retained as COPECs for terrestrial receptors and lead 
was retained as a surface-water COPEC for the aquatic community. Other COPECs were eliminated 
based on area use adjustments for wildlife or through comparison to previous biota studies.  

8.1.8 Ecological Risk Assessment Uncertainties 

There are several ecological risk assessment uncertainties related to the Water Canyon and Cañon de 
Valle watershed. Uncertainties associated with established ESLs fall into two main categories. The first 
group is associated with COPECs, including toxicity and bioavailability (or transfer factors between soil 
and food). For some COPECs, in particular for barium, there are measurements of the chemical form that 
support understanding solubility and therefore transport from sediment to surface water. Such studies 
have been summarized in section 7.2 and generally support some solubility, and therefore, bioavailability 
of barium in Cañon de Valle. The second group relates to receptors, including feeding rates, the amount 
of incidental soil ingestion, and diets. These uncertainties are addressed by selecting inputs to the soil 
ESL calculations that are conservative. For some detected COPCs, no ESLs were available for ecological 
screening. Sediment COPCs detected in the Water Canyon and Cañon de Valle watershed that have no 
soil or sediment ESLs include one inorganic chemical (perchlorate) and four organic chemicals (TATB, 
isopropyltoluene[4-], methylphenol[4-], pyridine, and trimethylbenzene[1,2,4-]). These COPCs are 
discussed further below.  

Perchlorate was detected in 59 of 250 sediment samples and the maximum detected concentration was 
0.0061 mg/kg. The NMED residential SSL for perchlorate is 54.8 mg/kg, indicating the potential toxicity is 
low. Because of the potentially low toxicity, perchlorate is not retained as a COPEC.  

TATB was detected in 44 of 243 sediment samples and the maximum detected concentration was 
33.9 mg/kg. The minimum ESL and L-ESL for 1,3,5-trinitrobenzene (6.6 mg/kg and 66 mg/kg for the deer 
mouse) are used to screen TATB. Because TATB concentrations are bounded between the ESL and 
L-ESL, it is not retained as a COPEC. 

Isopropyltoluene[4-] was detected in 10 of 230 samples and the maximum detected concentration was 
3.59 mg/kg. The minimum ESL for toluene (23 mg/kg for the montane shrew) was used to screen 
isopropyltoluene[4-] and resulted in a maximum HQ of less than 0.2. Therefore, isopropyltoluene[4-] is not 
retained as a COPEC. 

Methylphenol[4-] was detected in 2 of 279 samples and the maximum detected concentration was 
0.9 mg/kg. The minimum ESL and L-ESL for phenol (0.79 mg/kg and 7.9 mg/kg for the plant) are used to 
screen methylphenol[4-]. Because methylphenol[4-] concentrations are bounded between the ESL and 
L-ESL, it is not retained as a COPEC. 

Pyridine was detected in 2 of 274 sediment samples and the maximum detected concentration was 
1 mg/kg, which was less than the maximum nondetect (4.29 mg/kg). The regional EPA residential SSL for 
pyridine is 78 mg/kg, indicating the potential toxicity is low. Because of the potentially low toxicity, 
perchlorate is not retained as a COPEC. 
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Trimethylbenzene[1,2,4-] was detected in 2 of 230 samples and the maximum detected concentration 
was 0.000649 mg/kg. The minimum ESL for benzene (24 mg/kg for the deer mouse) was used to screen 
trimethylbenzene[1,2,4-] and resulted in a maximum HQ of less than 0.01. Therefore, 
trimethylbenzene[1,2,4-] is not retained as a COPEC for further evaluation. 

Nineteen surface-water COPCs in the Water Canyon and Cañon de Valle watershed also have no water 
ESLs. These COPCs include water-quality analytes (ammonia as nitrogen, bromide, nitrate-nitrite as 
nitrogen, sulfate, and total phosphate as phosphorus); an inorganic chemical (tin); and organic chemicals 
(2,6-diamino-4-nitrotoluene, 3,5-dinitroaniline, acetonitrile, dichlorobenzidine[3,3*-], 
dichloroethene[cis-1,2-], dichlorophenol[2,4-], dfiethylphthalate, dimethylphenol[2,4-], DNX, MNX, 
pyridine, styrene, and TNX). None of these COPCs were identified in the human health risk assessment 
(section 8.2) as posing a significant risk at the concentrations measured in the watershed. Therefore, 
because of their potentially low toxicity, these surface-water COPCs are not retained as COPECs. 

In addition to uncertainties associated with ESLs, there are uncertainties associated with exposure. The 
assessment has been conservative by use of the maximum concentration in each reach. Realistic 
exposures to wildlife would assess contamination through the upper confidence limit (UCL) of the mean. 
Another aspect of exposure is the difference of COPEC concentrations from background. This 
assessment has used comparisons of maximum concentrations to sediment or soil BVs. Such 
comparisons are likely protective, as the magnitude of concentrations greater than sediment BVs was 
small for some COPCs. More definitive background comparisons would utilize statistical tests that 
evaluate the entire distribution of reach and background concentrations.  

Four soil COPECs (antimony, cadmium, selenium, and thallium) were identified because detection limits 
were greater than the minimum L-ESLs. Except for thallium, there were also detected sampling results 
greater than the L-ESL for these COPECs. The detection limits for these COPECs were evaluated along 
with detected sampling results and conclusions were drawn based on the maximum sampling result 
(regardless of detection status). 

8.1.9 Summary of the SLERA 

COPECs were identified for the Water Canyon and Cañon de Valle watershed based on the comparison 
of maximum detected concentrations with applicable soil, sediment, and surface-water ESLs. Where 
COPEC concentrations in Water Canyon and Cañon de Valle watershed samples resulted in an HQ 
greater than 1, they were compared with L-ESLs to further refine COPECs. The comparison to L-ESLs 
identified 20 soil COPECs, 8 sediment COPECs, and 11 water COPECs that were further evaluated with 
multiple lines of evidence. The first evaluation was to determine if the maximum concentration was 
measured in the Cañon de Valle part of the watershed and the receptor associated with the L-ESL was 
among those studies for the 260 Outfall biota investigations. The PAUF adjustments to the HQ were an 
evaluation for wildlife. If the HQs adjusted for population area were less than 1, then adverse effects on 
populations were not indicated. Lastly, concentrations reported for samples from the Water Canyon and 
Cañon de Valle watershed were compared with previous canyon biota studies. Based on these multiple 
lines of evidence, the conclusion is that for most of the COPECs there is no risk to biota in the Water 
Canyon and Cañon de Valle watershed. However, antimony and barium were retained as COPECs for 
plants, RDX was retained as a COPEC for earthworms, and lead was retained as a surface-water 
COPEC for the aquatic community. 
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8.2 Human Health Risk Assessment 

The human health risk assessment evaluates the potential risk to human health in the Water Canyon and 
Cañon de Valle watershed from COPCs identified in section 6. The risk assessment approach used in 
this report follows NMED guidance (NMED 2009, 108070). The approach utilizes media- and scenario-
specific screening levels to evaluate the potential human health risks from sediment and surface water in 
the Water Canyon and Cañon de Valle watershed. Section 8.2.1 provides the basis for selecting the 
exposure scenarios for the human health risk assessment. Section 8.2.2 summarizes the data collection 
and evaluation processes described in previous sections of the report, focusing on aspects of data 
analysis that are pertinent to the risk assessment. Section 8.2.2 also lays out the basis for selecting 
COPCs for the human health risk assessment. Section 8.2.3 describes the calculation of exposure point 
concentrations (EPCs). The exposure scenarios are described in section 8.2.4. Risk characterization 
(section 8.2.5) is based on the sum of fractions (SOFs) method for evaluating the potential for additive 
effects with COPCs that are classified as noncarcinogens, carcinogens, or radionuclides. Uncertainty 
related to the various assumptions and inputs used in the risk assessment is evaluated in section 8.2.6 to 
support interpretation of the risk characterization. A summary of the risk assessment results is provided in 
section 8.2.7. 

8.2.1 Problem Formulation 

The risk assessment uses information pertaining to current and reasonably foreseeable future land use in 
the Water Canyon and Cañon de Valle watershed to assess potential impacts under reasonable 
maximum exposure (RME) conditions. The canyon bottoms in the Water Canyon and Cañon de Valle 
watershed downstream of SWMUs and AOCs are entirely on Laboratory land. There are active sites in 
the watershed, but they are located on the mesa tops and none are located within the 100-yr floodplain. 
Most parts of these canyons downstream of SWMUs and AOCs are closed to public access, except for 
Water Canyon between NM 4 and the Rio Grande, as discussed in section 1.4.  

The assessment employs the recreational scenario, which combines extended backyard exposure for a 
child and an adult trail user, to represent potential exposure to contaminated sediment and surface water 
in the Water Canyon and Cañon de Valle watershed. This is a conservative assessment because access 
to the canyon bottom is restricted to workers on official business in the parts of the watershed requiring a 
human health risk assessment. Such official business is limited to environmental work associated with 
collecting samples or related activities. The extended backyard scenario describes an older child (age 6–
11 yr) living in a home sufficiently close to the canyon that he or she may use the canyon as an extension 
of the play areas immediately surrounding the home. The trail user scenario describes an adult individual 
who contacts contaminated sediment while hiking or jogging in the canyons. The Water Canyon and 
Cañon de Valle watershed reaches were also evaluated under the residential scenario as a supplemental 
scenario for comparison purposes. 

8.2.2 Data Collection and Evaluation 

The approach to sampling design, data collection, and characterization is described in sections 3 and 4 
and in Appendix B. Sampling methods, sample analyses, and data quality are presented in Appendix C. 
Section 6 describes how sediment data within reaches were combined for comparison with BVs. Surface 
water data were evaluated at each surface-water sampling location. One location, the 90s Line Pond, was 
presented in section 6 and evaluated in section 7.2 as a potential recharge source of groundwater. 
Because the 90s Line Pond is located outside the canyons-affected surface media and located within a 
SWMU aggregate, it is not evaluated in this report for potential human health risk. The 90s Line Pond was 
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evaluated in the investigation reports for the 30s and 90s Lines (LANL 2008, 104014; LANL 2010, 
108279). 

8.2.2.1 Identifying COPCs for the Human Health Risk Assessment 

The COPCs for the human health risk assessment are identified based on screening-level comparisons 
and calculations using residential soil SSLs and SALs and surface-water screening levels. This approach 
is similar to that described and used in previous canyons investigation reports (LANL 2004, 087390; 
LANL 2006, 094161; LANL 2009, 106939; LANL 2009, 107416; LANL 2009 107453; LANL 2009, 107497; 
LANL 2010, 111507, LANL 2011, 201580.14; LANL 2011, 204397). This process includes calculating a 
ratio, which is the maximum detected concentration of a COPC in a reach divided by the screening level. 
Ratios based on maximum detected concentrations for all COPCs within a reach are summed to calculate 
the SOF for the risk type. An SOF is the sum of these ratios for each risk type (i.e., carcinogens [SOFca], 
noncarcinogens [SOFnc], and radionuclides [SOFrad]. If a reach has an SOF greater than 1 for a risk 
type, all COPCs in the reach for that risk type with a ratio greater than 0.1 are evaluated in the risk 
assessment. The COPCs with a ratio less than or equal to 0.1 are excluded because they are not likely to 
contribute substantially to risk. If the ratio for an individual COPC was greater than 0.1 but the SOF for the 
reach and risk type was less than 1, none of the COPCs were evaluated further. 

8.2.2.2 Sediment COPCs 

The human health screening levels for nonradionuclides in sediment are the NMED residential SSLs 
(NMED 2009, 108070). For chemicals for which NMED does not provide a SSL, the residential screening 
value from the current EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-
n/screen.htm) was used as the screening level (carcinogens are adjusted to a 10–5 risk level to be 
consistent with the NMED target risk level). Surrogate compounds were used for some COPCs that lack 
NMED and EPA screening levels (NMED 2003, 081172). Residential SALs were used for radionuclides 
based on 15 mrem/yr and derived using RESRAD Version 6.5 (LANL 2009, 107655).  

Tables 8.2-1 to 8.2-3 present the residential SSLs and SALs used to calculate the ratios based on the 
maximum detected concentrations for each COPC in a reach. These tables also provide the SOFs for 
each reach for each risk type for all sediment COPCs. The COPCs and reaches shaded gray are those 
retained for further evaluation (ratio greater than 0.1 if SOF greater than 1). Table 8.2-1 provides the 
results for noncarcinogens and indicates COPCs and reaches are retained for further evaluation. 
Table 8.2-2 provides the results for carcinogens and indicates COPCs and reaches were retained for 
further evaluation. Table 8.2-3 provides the results for radionuclides and indicates no COPCs or reaches 
are retained for further evaluation. 

8.2.2.3 Surface-Water COPCs 

The screening levels for surface water for organic and inorganic COPCs are the tap water screening 
values from NMED (2009, 108070). For chemicals for which NMED does not provide a value, the tap 
water screening value from the current EPA regional screening tables 
(http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) was used as the screening level (carcinogens 
are adjusted to a 10–5 risk level to be consistent with the NMED target risk level). If tap water screening 
values were not available than EPA drinking water standards (MCLs) issued under the Safe Drinking 
Water Act (http://www.epa.gov/safewater/contaminants/index.html) or 20.6.4 NMAC Standards for 
Interstate and Intrastate Surface Waters were used. Radionuclide screening levels are based on a dose 
of 4 mrem/yr and are from the DOE DCGs (DOE Order 5400.5, “Radiation Protection of the Public and 
the Environment”). 
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Stormwater represents a transient exposure that is not well suited for comparison with water screening 
levels. Filtered and nonfiltered stormwater samples collected in these watersheds were screened using 
the surface-water comparison values (see section 6.4). The results of stormwater screening versus 
NMWQCC standards are used to ensure that the potential for acute effects has been adequately 
addressed with the screening level water screening for chronic effects. 

Thus, in evaluating surface water associated with sediment reaches in the Water Canyon and 
Cañon de Valle watershed, only data for nonstorm-related surface-water samples were evaluated (i.e., 
springs and perennial surface water). For many of the surface-water samples, analyses were performed 
on both the nonfiltered and filtered samples. Both filtered and nonfiltered sampling results were used for 
the surface-water COPC evaluation.  

Tables 8.2-4 to 8.2-6 present the human health water screening levels used to calculate the ratios; these 
tables also provide the SOFs for each risk class for all surface-water COPCs. Table 8.2-4 provides the 
results for noncarcinogens; Table 8.2-5 provides the results for carcinogens; and Table 8.2-6 provides the 
results for radionuclides. Tables 8.2-4 and 8.2-5 indicate COPCs and reaches that are retained for further 
evaluation (ratio greater than 0.1 if SOF greater than 1). No radionuclides were retained for further 
evaluation. 

As discussed in section 6.4, the Water Canyon and Cañon de Valle watershed stormwater was evaluated 
against comparison values from the State of New Mexico Standards for Interstate and Intrastate Surface 
Waters (20.6.4 NMAC). One inorganic chemical (thallium) was identified with concentrations greater than 
human health persistent chronic comparison values. There are no acute comparison values for human 
health risk for this chemical. Thallium was detected in nonstorm-related surface water and was evaluated 
for noncarcinogenic effects. It was not retained for further evaluation. 

8.2.2.4 COPC Summary 

Table 8.2-7 summarizes the media, analyte classes (carcinogens or noncarcinogens), and reaches 
retained for further evaluation. In reaches where both sediment and surface-water COPCs in specific 
analyte classes were retained for further evaluation, multimedia exposure was evaluated. These reaches 
and analyte classes are presented in Table 8.2-7. Note that no radionuclides were identified for further 
evaluation. 

8.2.3 Calculating EPCs 

According to EPA guidance (1989, 008021), the measure of exposure appropriate for a risk assessment 
is the average concentration of a contaminant throughout an exposure unit or a geographic area to which 
humans are exposed. This premise is based on the assumption that over a period of time, a receptor 
would contact all parts of the exposure unit. A receptor is not likely to be exposed to only the maximum or 
any other particular detected concentration of a chemical for the full period of exposure. A conservative 
estimate of the average concentration of a chemical across an exposure unit (the exposure point 
concentration or EPC) is the UCL (typically a 95% UCL) of the mean. Different methods are available to 
estimate the UCL, depending upon the underlying distribution of the data set.  

Sediment. The investigation approach for sediment resulted in representative samples associated with 
different geomorphic units and sediment facies within each reach. These data are combined to estimate 
means and UCLs of the means for COPCs retained for the human health risk assessment in each reach. 
The EPA software ProUCL Version 4.1 (EPA 2010, 205759) was used to calculate the sediment UCLs. 
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Further details on the calculation of the UCLs used in this risk assessment are provided in Appendix E, 
section E-2. The input and output files for the ProUCL calculations are provided in Attachment 1. 

Surface Water. Surface-water COPC concentrations are evaluated for the reach most closely associated 
with the sampling locations. Because of limited numbers of samples and detections, the surface-water 
EPC is based on the maximum detected concentration at each location (filtered or nonfiltered).  

8.2.4 Exposure Scenarios 

8.2.4.1 Recreational Scenario 

The human health risk assessment uses a recreational scenario and focuses on potential risks resulting 
from direct exposure to contaminants in sediment through ingestion, inhalation, dermal contact, and 
external irradiation, as summarized in Table 8.2-8. The water pathways for the recreational user consist of 
ingestion and dermal contact (chemicals only) using nonstorm-related surface-water data (Table 8.2-8). 
Assessment of cumulative risks resulting from the exposures to sediments and persistent surface water 
were applicable to seven reaches (CVD-1E, CDV-2E, CDV-2W, FL-2, MS-1, SS-2, WA-3). Stormwater 
data were compared with comparison values in section 6.  

Stormwater is not included as part of the quantitative human health risk assessment because stormwater 
is transient and does not occur frequently enough to sustain chronic exposures. Exposure to groundwater 
is not evaluated because no groundwater in the Water Canyon and Cañon de Valle watershed is 
available for human use under the recreational scenario. Exposures are evaluated at the scale of 
sediment investigation reaches or water location. This local-scale evaluation is protective compared with 
an assessment based on a larger scale encompassing numerous reaches and areas between reaches 
because it includes areas closest to contaminant sources where contaminant concentrations are highest. 

Exposure parameters were selected to provide an RME estimate of potential exposures. As discussed in 
guidance from EPA (1989, 008021), the RME estimate is generally the principal basis for evaluating 
potential health impacts. In general, an RME estimate of risk is at the high end of a risk distribution 
(i.e., 90th to 99.9th percentiles) (EPA 2001, 085534). An RME assesses risk to individuals whose 
behavioral characteristics may result in much higher potential exposure than seen in the average 
individual.  

The recreational scenario addresses limited site use for outdoor activities, such as hiking, playing, and 
jogging. The receptor for this scenario is anticipated to be an adult hiker and/or a child playing in the 
canyon over an extended period. Therefore, receptors for the recreational scenario are defined as adults 
and older children (6–11 yr). A complete description of the sediment-associated parameter values and 
associated rationale is provided in Laboratory guidance (LANL 2010, 108613). Parameters for water 
exposures can be found in previous canyons investigation reports (LANL 2004, 087390, p. 8-37). 
Recreational SSLs are from Laboratory guidance (LANL 2010, 108613). The calculation of the surface 
water recreational screening levels is documented in Appendix E, section E-2.4. Table 8.2-9 presents the 
sediment and surface-water screening levels for the COPCs evaluated for the recreational scenario. 

8.2.4.2 Residential Scenario 

Risk estimates for the residential scenario are provided as a supplemental scenario in Appendix E, 
section E-2. This scenario evaluates potential risks resulting from direct exposure to contaminants in 
sediment through ingestion, inhalation, dermal contact, and external irradiation, as summarized in 
Table 8.2-8. Residential SSLs are from NMED guidance (NMED 2009, 108070) or from the EPA regional 
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screening tables. Exposure parameters and results for the residential scenario are provided in 
Appendix E, section E-2. 

8.2.5 Risk Characterization 

Potential human health effects were assessed using the ratios of EPCs to screening levels for each 
COPC retained in this assessment for each of the scenarios evaluated. These ratios were summed 
(SOFs) for an investigation reach within the COPC class. A SOF less than 1 indicates exposure is not 
likely to result in an unacceptable risk. The SOF values are then multiplied by the target effect level (e.g., 
risk = 1 × 10–5) to provide risk estimates. 

Table 8.2-10 presents the summary of recreational risk estimates. Tables 8.2-11 and 8.2-12 presents the 
COPC sediment and surface-water risk estimates for the recreational scenario. The sediment EPCs used 
in the sediment calculations for Table 8.2-11 are presented in Table 8.2-13. The water EPCs used in the 
surface-water calculations for Table 8.2-12 are presented in Table 8.2-14. Results for the supplemental 
exposure scenario (residential) are provided in Appendix E, section E-2. 

Potential risks from carcinogens in sediment or surface water were evaluated in multiple reaches 
(Table 8.2-10). The total incremental excess cancer risks were less than 1 × 10–5, indicating that risk from 
carcinogens in sediment or surface water in the Water Canyon and Cañon de Valle watershed is not a 
concern for the recreational scenario. Noncarcinogenic risks from sediment or multimedia exposures were 
less than the target HI of 1 (Table 8.2-10). However, one water location (Fishladder Canyon at 
Cañon de Valle) has a hazard index (HI) greater than 1 primarily based on potential exposure to lead 
(lead HQ was 1.3) (Table 8.2-12). As discussed in section 8.1, Fishladder Canyon currently has 
ephemeral flow, and therefore opportunities for chronic exposure to water are unlikely. 

8.2.6 Uncertainty Analysis 

The uncertainty analysis uses qualitative and semiquantitative information to evaluate the uncertainty 
associated with the dose estimates presented. The uncertainty analysis is organized according to the 
major aspects of the human health risk assessment: data collection and evaluation (section 8.2.6.1), 
exposure assessment (section 8.2.6.2), and toxicity assessment (section 8.2.6.3).  

8.2.6.1 Data Collection and Evaluation 

The COPCs identified in section 6 were retained for evaluation in the human health risk assessment. 
COPCs retained for calculation of EPCs were those with ratios greater than 0.1 for endpoints with SOF 
values greater than 1 for the residential screen. Thus, the COPCs retained represent an inclusive list of 
potential human health risk drivers. 

Some COPCs retained for sediment in the human health risk assessments (e.g., arsenic, have their likely 
primary source in naturally occurring material) (section 7.1, Table 7.1-1). The assessment is protective by 
including these COPCs in the evaluation of the potential human health effects. 

No BVs are available for surface water. The inability to distinguish COPCs in surface water based on 
comparisons with background concentrations is a substantial source of uncertainty in the results of the 
human health risk assessment for this media. Therefore, concentrations of arsenic (which contribute to 
carcinogenic risk) in surface water could be associated with local background and not with releases from 
Laboratory SWMUs or AOCs. 
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The possibility of underestimating EPCs for investigation reaches is another potential source of 
uncertainty. Three approaches were used to minimize that possibility. First, the emphasis of the 
geomorphic characterization and sediment sampling was to identify and sample post-1942 sediment 
deposits, focusing on sampling potentially contaminated material, excluding areas not impacted by 
dispersion of contaminants by post-1942 floods. The process of characterizing reaches and focusing on 
sampling is discussed further in section 4.1 and in section B-1.0 of Appendix B. Second, UCLs on the 
average sediment concentrations were used as EPCs to minimize the chance of underestimating 
concentrations in a reach. Third, sampling was biased to fine facies sediment deposits where 
concentrations are generally highest, as discussed in section 7.1, with fewer samples collected from 
coarse facies sediment deposits where concentrations are generally lower.  

Uncertainty also exists for estimating EPCs for water-sampling locations. COPC concentrations often 
change with hydrologic conditions, particularly suspended sediment concentrations. The data evaluated 
in this assessment represent a snapshot of the current hydrological conditions and generally reflect a 
range of hydrologic conditions at each sampling location. As discussed in section 7.2.1 and Appendix B, 
section B-2.0, sampling occurred during a range of water-level conditions and field parameters, so the 
EPCs calculated from these data represent the range of COPC concentrations at the sampling locations. 
Using the maximum detected concentration for the human health risk assessment minimizes the chance 
of underestimating the exposure and hence the risk for a sampling location when there are only a limited 
number of sampling results available. 

8.2.6.2 Exposure Assessment 

Uncertainty pertaining to exposure parameters was addressed in the human health risk assessment by 
using RME estimates for several exposure parameters (Appendix E, section E-2.0). The use of RME 
assumptions, coupled with upper-bound estimates of the average concentration of COPCs in sediment, is 
intended to produce a protective bias in the risk calculations. The results of the risk assessment, 
discussed in section 8.2.5, include the key COPCs and exposure pathways associated with potential 
health impacts. This evaluation of uncertainty focuses on these COPCs and pathways.  

Key exposure pathways for contaminated sediment for the recreational scenario include incidental soil 
ingestion, dermal contact, inhalation, and external irradiation. A common source of protective bias in the 
exposure assessment for these pathways is that the entire 1-h daily exposure time defined for the 
recreational scenario is spent on contaminated sediment deposits within a reach. To the extent that time 
may be spent in other canyon areas, such as uncontaminated stream terraces, colluvial slopes, or 
bedrock areas during recreational activities, exposure to contaminated sediment deposits is 
overestimated.  

Each scenario is evaluated at the scale of an investigation reach. The risk assessment does not attempt 
to integrate exposure across multiple reaches. By assessing each reach separately, the impacts of local 
variability in COPC concentrations upon the results are preserved. The assessment is protective and thus 
likely overestimates risks and doses by assuming that all exposures occur within a sediment investigation 
reach (roughly 200 m [655 ft] long), including areas closest to SWMUs and AOCs where contaminant 
concentrations would be highest. Risks and doses for more realistic exposures from multiple reaches 
within the Water Canyon and Cañon de Valle watershed are expected to be lower. Because each reach is 
treated equally from an exposure perspective, no consideration is made regarding ease of access or land 
area available for recreation. In addition, it is implicitly assumed that all exposure for a single individual 
takes place in one investigation reach rather than some random combination of some or all of the 
investigation reaches and intervening areas. 
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For carcinogens, to evaluate effects only of possible Laboratory-derived COPCs, the exposure 
assessment should evaluate incremental exposures that are greater than background. However, the 
EPCs calculated in this report also include background concentrations. Background exposures are not 
negligible because risks are based on concentrations of arsenic that have a background component in all 
reaches. Thus, risks are overestimated for arsenic. Incidental ingestion has a second exposure 
characteristic in addition to time spent on-site that was biased in a protective manner. Adult soil ingestion 
was assumed to be 100 mg/d, which is twice the EPA-recommended value for adults (EPA 1997, 
066596).  

An important aspect of uncertainty in exposure to COPCs in surface water relates to exposure intensity. 
Dermal contact and surface-water ingestion were assumed to occur 20 times per yr for 30 yr. This 
assumption was developed to bound a high-end exposure condition. Potential contact by adults with 
surface water in the Water Canyon and Cañon de Valle watershed is highly intermittent at some locations 
based on the limited availability of water.  

8.2.6.3 Toxicity Assessment 

The primary uncertainty associated with the screening values is related to the derivation of toxicity values 
used in their calculation. Toxicity values (slope factors [SFs] and reference doses [RfDs]) were used to 
derive the screening values used in this screening evaluation (NMED 2009, 108070). Uncertainties were 
identified in five areas with respect to the toxicity values: (1) extrapolation from other animals to humans, 
(2) interindividual variability in the human population, (3) the derivation of RfDs and SFs, (4) the chemical 
form of the COPC, and (5) the use of surrogate chemicals.  

Extrapolation from Animals to Humans. The SFs and RfDs are often determined by extrapolation from 
animal data to humans, which may result in uncertainties in toxicity values because differences exist 
between other animals and humans in chemical absorption, metabolism, excretion, and toxic response. 
Differences in body weight, surface area, and pharmacokinetic relationships between animals and 
humans are taken into account to address these uncertainties in the dose-response relationship. 
However, conservatism is usually incorporated into each of these steps, resulting in the overestimation of 
potential risk. 

Individual Variability in the Human Population. For noncarcinogenic effects, the degree of human 
variability in physical characteristics is important in determining the risks that can be expected at low 
exposures and in determining the NOAEL. The NOAEL uncertainty factor approach incorporates a factor 
of 10 to reflect the possible interindividual variability in the human population that can contribute to 
uncertainty in the risk evaluation. This factor of 10 is generally considered to result in a conservative 
estimate of risk to noncarcinogenic COPCs.  

Derivation of RfDs and SFs. The RfDs and SFs for different chemicals are derived from experiments 
conducted by different laboratories that may have different accuracy and precision that could lead to an 
over- or underestimation of the risk. 

The uncertainty associated with the toxicity factors for noncarcinogens is measured by the uncertainty 
factor, the modifying factor, and the confidence level. For carcinogens, the weight of evidence 
classification indicates the likelihood that a contaminant is a human carcinogen. Toxicity values with high 
uncertainties may change as new information is evaluated.  

Chemical Form of the COPC. COPCs may be bound to the environmental matrix and not available for 
absorption into the human body. However, the exposure scenarios default to the assumption that the 
COPCs are bioavailable. This assumption can lead to an overestimation of the total risk. 
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Use of Surrogate Chemicals. The use of surrogates for chemicals that do not have EPA-approved or 
provisional toxicity values also contributes to uncertainty in risk assessment. Surrogates were used to 
establish toxicity values for benzo[g,h,i]perylene, delta-BHC, alpha-chlordane, gamma-chlordane, 
isopropyltoluene[4-], and TATB based on structural similarity (NMED 2003, 081172). The overall impact 
of surrogates on the risk-screening assessment is minimal because the COPCs were detected at low 
concentrations, had HQs less than 0.1 and were not retained for further evaluation. 

Additive Approach. For noncarcinogens, the effects of exposure to multiple chemicals are generally not 
known, and possible interactions could be synergistic or antagonistic, resulting in either an over- or 
underestimation of the potential risk. Additionally, RfDs used in the risk calculations typically are not 
based on the same endpoints with respect to severity, effects, or target organs. Therefore, the potential 
for noncarcinogenic effects may be overestimated for individual COPCs that act by different mechanisms 
and on different target organs but are addressed additively. 

8.2.7 Summary of the Human Health Risk Assessment 

The potential human health impacts associated with COPCs in the Water Canyon and Cañon de Valle 
watershed were assessed relative to a radiological dose criterion of 15 mrem/yr for sediment, a chemical 
cancer risk criterion of 1 × 10–5, and a chemical HI of 1 for noncarcinogens. No radionuclide COPCs were 
retained for risk evaluations, and thus no adverse effects from these COPCs are inferred. For the reaches 
evaluated for carcinogenic COPCs, the risks for the recreational scenario were less than 1 × 10–5. No 
multimedia or sediment COPCs exceeded the hazard criterion of 1 for noncarcinogens, but at one 
location the HQ for water was greater than 1 primarily based on lead being 30% greater than the 
screening level. This location, Fishladder Canyon at Cañon de Valle, currently only has ephemeral flow, 
suggesting opportunities for chronic exposures are unlikely. Therefore, the potential for adverse effects 
from lead is not likely, given the realistic frequency of exposures to surface water. 

9.0 CONCLUSIONS AND RECOMMENDATIONS 

Investigations of sediment, surface water, and groundwater in the Water Canyon and Cañon de Valle 
watershed indicate inorganic, organic, and radionuclide COPCs are locally present in these media at 
concentrations above screening levels and federal and/or state surface-water and groundwater 
standards. COPCs in this watershed are derived from several sources, including Laboratory SWMUs and 
AOCs, runoff from developed areas, ash from the La Mesa and Cerro Grande fires, and natural sources 
such as noncontaminated soil, sediment, and bedrock. The nature and extent of these COPCs are 
defined in sediment, surface water, the vadose zone, and regional groundwater.  

The spatial distribution of contaminants in the Water Canyon and Cañon de Valle watershed, supported 
by data from previous investigations, indicates that SWMUs and AOCs within TA-16 are the most 
important sources of contamination with respect to potential human health risk, ecological risk, and 
groundwater impacts. Lesser amounts of contamination occur downgradient of SWMUs and AOCs within 
TA-11, TA-14, and TA-49. The outfall from the TA-16-260 HE-machining facility was the most significant 
source for contamination within the Water Canyon and Cañon de Valle watershed, and barium, cobalt, 
HMX, and RDX have their highest concentrations in sediment near this outfall. Other HE-processing 
facility outfalls and associated ponding areas represent subsidiary sources for HE and other constituents. 
Other notable sources for contaminants in sediment in TA-16 include the 300s Line Complex 
(e.g., cadmium, copper, mercury, Aroclor-1260, TNT, and PAHs); the 90s Line Complex (e.g., chromium 
and nickel); the silver outfall (SWMU 16-020); P-Site; or the 340 Complex (e.g., arsenic, vanadium, 
bis[2-ethylhexylphathalate], and TATB). Small amounts of radionuclides have also been released from 
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Laboratory sites in this watershed, particularly uranium from TA-11 (K-Site) and TA-14 (Q-Site) and 
americum-241 and plutonium-239/240 from MDA AB at TA-49. 

Contaminants are generally collocated within the sediment deposits, primarily occurring in post-1942 
sediment deposits and preferentially occurring in fine rather than coarse facies sediment. During floods, 
sediment from a variety of sources, much of it not contaminated, is mixed, generally decreasing 
contaminant concentrations longitudinally along the channel. The net result is a general downcanyon 
decrease in contaminant concentrations in sediment with distance from a contaminant source area. Most 
of the contaminant mass or inventory in sediment occurs relatively close to their release sites. For 
example, approximately 85% of the barium inventory in sediment downcanyon from the 260 Outfall 
occurs in Cañon de Valle between the outfall and the Water Canyon confluence; the remaining 15% is 
distributed between the confluence and the Rio Grande. The sediment data indicate that barium, 
Aroclor-1260, and benzo(a)anthracene derived from Laboratory sources have reached the Rio Grande in 
low concentrations. However, the sediment data also indicate that contaminant concentrations have 
decreased over time and were highest prior to 1977. These decreases probably result from reductions in 
releases from contaminant sources and the mixing of contaminated sediment with sediments derived 
uncontaminated areas over time. 

Principal COPCs in surface water and groundwater include explosives compounds, particularly RDX, 
other organic compounds (particularly PCE), and metals (particularly barium). The spatial distributions of 
COPCs, coupled with process knowledge and evaluation of soil and sediment concentration levels, 
indicate the 260 Outfall was the most significant source for water contamination within the watershed. 
Smaller HE sources of surface-water and groundwater contamination included MDAs R and P. PCE and 
associated organic chemicals have distinct sources at solvent storage areas and solvent-burning areas. 
Other constituents such as boron, which is prevalent in Martin Spring Canyon and S-Site Canyon, have 
additional distinct sources. 

Surface water and alluvial groundwater contamination is present in Cañon de Valle and S-Site, 
Fishladder, and Water Canyons and decreases downcanyon in more easterly alluvial wells and surface 
water. Low concentrations of TA-16-derived constituents (e.g., RDX and barium) are detected in water as 
far downgradient in the watershed as measurements have been made. Based on the extent of perennial 
surface water and alluvial groundwater, the main infiltration pathway for contaminated water in Cañon de 
Valle is located downcanyon of the major release site at the 260 Outfall and extends east of MDA P. 
Contamination of springs and shallow perched groundwater indicates that mesa-top ponds at TA-16 
(e.g., 90s Line Pond) were also local sources of infiltration. Infiltration of surface water and alluvial 
groundwater has resulted in the vertical transport of contaminants through the vadose zone, impacting 
both shallow (<60 m [<200 ft]) and deep (>215 m [>700 ft]) perched groundwater. Transport of 
contaminants to these deeper zones is generally limited to soluble constituents such as RDX, HMX, 
organics, and boron. 

Deep perched groundwater occurs at a number of places in the western part of the Water Canyon and 
Cañon de Valle watershed, but the two perched zones that occur beneath middle Cañon de Valle near 
well R-25 are the most important in terms of contaminant pathways and possible sources of contaminated 
recharge to the regional aquifer. Although these two perched zones are probably largely recharged by 
infiltration of surface water along the Pajarito fault zone, the presence of significant RDX contamination, 
particularly in the upper zone, indicates these deep perched groundwaters receive a component of 
recharge from local Cañon de Valle and mesa-top sources; these recharge waters acquire contamination 
through interactions with secondary sources in the vadose zone. The deeper perched zone is significantly 
less contaminated than the upper perched zone. Both perched zones exhibit wide ranges of HE 
concentrations and other geochemical tracers, indicating contamination in these groundwaters does not 
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represent a simple plume with a single source within the overlying vadose zone. Wells to the north (R-18) 
and south (R-48) of this zone did not encounter perched groundwater, and well R-47i to the east 
encountered perched water, but it is not contaminated; thus, the extent of contaminated perched 
groundwater is effectively bounded. 

Regional groundwater beneath Cañon de Valle in the vicinity of the 260 Outfall has low-level 
contamination, particularly of RDX. Contaminant concentrations are below groundwater standards and 
health advisory limits, but concentrations are detected in wells R-25 and R-63 and show an increasing 
trend over several recent sampling rounds in well R-18, located approximately 610 m (2000 ft) north of 
Cañon de Valle. Downgradient regional wells, such as CdV-R-15-3 and CdV-R-37-2, do not show HE 
contamination, indicating the downgradient extent of low-level contamination is bounded. In well R-25, 
higher contaminant concentrations were initially observed in samples collected soon after the well was 
installed. Over time contaminant concentrations in well R-25 have systematically decreased, indicating 
the initial high concentrations probably were the result of flow between the overlying contaminated deep 
perched groundwater zones and the regional aquifer during drilling and well construction. The nature of 
hydrologic connection between overlying contaminated deep-perched zones and the regional aquifer is 
not known. 

Organic and inorganic COPECs were identified in the ecological screening assessments conducted on 
surface media; these COPECs were compared with L-ESLs and with results from Cañon de Valle and 
other watersheds where more detailed biota investigations have been conducted. This comparison 
indicated concentrations of most COPECs in Water Canyon and Cañon de Valle derived from Laboratory 
SWMUs or AOCs are not likely to produce adverse ecological impacts. However, there were exceptions 
for barium with regard to potential impacts on plants and for RDX with regard to potential impacts on 
terrestrial invertebrates such that additional biota investigations are warranted. In addition, there is 
potential impact to the aquatic invertebrate community in S-Site Canyon from lead in water. Preparation 
of a biota investigation work plan is proposed to address these potential impacts. 

The human health risk assessment uses a recreational scenario to represent the present-day and 
reasonably foreseeable future land use in the Water Canyon and Cañon de Valle watershed. The 
assessment results indicate that for the recreational scenario, no areas in the watershed have 
contaminant concentrations greater than levels acceptable for carcinogens (incremental cancer target risk 
of 1 × 10–5) or radionuclides (target dose limit of 15 mrem/yr in sediment and 4 mrem/yr in water). One 
location in Fishladder Canyon has a HI of 1.8; the lead water concentration is 1.3 of the 1.8 total for 
noncarcinogens. The potential for adverse effects from lead, however, is not likely, given the inferred 
infrequent occurrence of surface water at this location. Surface water is a negligible contributor to risk, 
hazard, or dose. 

Conditions for sediment are likely to be stable or improve because of decreases in contaminant 
concentrations after peak releases; therefore, no further monitoring of sediment is necessary. However, 
Laboratory sites in the watershed remain active, and additional future releases are possible. Potential 
contaminant transport from these sites will be characterized in aggregate area investigations and 
monitored under the requirements of the NPDES Permit for Stormwater Discharges from certain SWMUs 
and AOCs at the Laboratory.  

Conditions for surface water and alluvial groundwater are likely to remain constant or improve because of 
decreases in contaminant concentrations after peak releases and large-scale source-removal actions at 
major contaminant sites such as MDA R, the 260 Outfall, and MDA P. In the TA-16 area, conditions for 
perched groundwater are likely to remain unchanged for the foreseeable future because the vadose zone 
will continue to act as a secondary source of contamination. Corrective measures underway at SWMUs 
and AOCs will further evaluate actions that may be necessary to address contamination in deep 
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groundwater. Contaminant concentrations in regional groundwater (mainly explosive compounds) are 
below groundwater standards and health advisory limits, but concentrations are detected in wells R-25 
and R-63 and slowing increasing in well R-18, downgradient of TA-16.  

Outfalls and surface releases primarily responsible for contaminants in surface water and groundwater 
are no longer active. Surface water and groundwater concentrations have generally remained stable or 
declined as a result.  Ongoing monitoring will be specified in annual updates to the IFGMP. 

This report documents environmental conditions in the Water Canyon and Cañon de Valle watershed 
before the 2011 Las Conchas fire, which burned the Water Canyon and Cañon de Valle watershed west 
of NM 501. Although the fire did not directly affect Laboratory property, thunderstorms over the burned 
area in the upper watershed generated large floods that destroyed the PRB and two alluvial wells in 
Cañon de Valle. These floods resulted in both erosion of previously characterized deposits and creation 
of new deposits along the length of Cañon de Valle and Water Canyon. The potential for additional large 
floods remains high over the next 1-2 yr.  

An evaluation of the Water Canyon and Cañon de Valle groundwater-monitoring network is scheduled for 
January 2012. Information about the nature and extent of contamination and the physical system 
conceptual site model presented in this report provide important constraints for numerical models that will 
be used for the groundwater-network evaluation.  
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Figure 1.1-1 Water Canyon and Cañon de Valle watershed showing TA boundaries and select Laboratory sites 
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Figure 2.1-1 Extent of burn and foliar damage classes in the Water Canyon and Cañon de Valle watershed from the June 1977 La Mesa fire 
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Figure 2.1-2 Extent of burn and burn severity classes in the Water Canyon and Cañon de Valle watershed from the May 2000 Cerro Grande fire 
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Figure 2.1-3 Extent of burn and burn severity classes in the Water Canyon and Cañon de Valle watershed from the June 2011 Las Conchas fire 
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Figure 3.1-1 Water Canyon and Cañon de Valle watershed showing reach boundaries 
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Figure 3.2-1 Water Canyon and Cañon de Valle watershed showing springs and surface-water locations 
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Figure 3.2-2 Water Canyon and Cañon de Valle watershed showing well locations 



Water Canyon/Cañon de Valle Investigation Report 

 184 

 

Figure 7.1-1 Geomorphic map of reach CDV-1C showing concentrations of all detected inorganic COPCs 



Water Canyon/Cañon de Valle Investigation Report 

 185 

 

Figure 7.1-2 Geomorphic map of reach CDV-2W showing concentrations of all detected inorganic COPCs 
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Figure 7.1-3 Geomorphic map of reach FL-1 showing concentrations of all detected inorganic COPCs 
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Figure 7.1-4 Geomorphic map of reach FL-2 showing concentrations of all detected inorganic COPCs 
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Figure 7.1-6 Geomorphic map of reach SS-1E showing concentrations of all detected inorganic COPCs 
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Figure 7.1-7 Geomorphic map of reach SS-1W showing concentrations of all detected inorganic COPCs 
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Figure 7.1-8 Geomorphic map of reach WA-3 showing concentrations of all detected inorganic COPCs 
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Figure 7.1-9 Geomorphic map of reach WA-4 showing concentrations of all detected inorganic COPCs 
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a.  

Figure 7.1-10 Estimated average concentrations of select inorganic chemicals in fine facies 
sediment in the Water Canyon and Cañon de Valle watershed 
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b.  

Figure 7.1-10 (continued) Estimated average concentrations of select inorganic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 
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c.  

Figure 7.1-10 (continued) Estimated average concentrations of select inorganic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 
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d.  

Figure 7.1-10 (continued) Estimated average concentrations of select inorganic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 
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e.  

Figure 7.1-10 (continued) Estimated average concentrations of select inorganic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 
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f.  

Figure 7.1-10 (continued) Estimated average concentrations of select inorganic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 
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g.  

Figure 7.1-10 (continued) Estimated average concentrations of select inorganic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 

0.0 

0.5 

1.0 

1.5 

2.0 

05101520

S
e

le
n

iu
m

 C
o

n
c
e

n
tra

tio
n

 (m
g

/
k

g
)

Distance from Rio Grande (km)

Water Canyon

Cañon de Valle

Fishladder Canyon

S-Site Canyon

CDV tributaries

Martin Spring Canyon

Water Cyn tributaries

BV

0 

10 

20 

30 

40 

50 

60 

05101520

S
ilv

e
r C

o
n

c
e

n
tra

tio
n

 (m
g

/
k

g
)

Distance from Rio Grande (km)

Water Canyon

Cañon de Valle

Fishladder Canyon

S-Site Canyon

CDV tributaries

Martin Spring 
Canyon
Water Cyn 
tributaries
BV

CDV-1C

WA-5CDV-4 WA-4WA-4W

CDV-2W
CDVS-1
WAN-1

CDV-1E

CDV-3



Water Canyon/Cañon de Valle Investigation Report 

200 

h.  

Figure 7.1-10 (continued) Estimated average concentrations of select inorganic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 
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i.  

Figure 7.1-10 (continued) Estimated average concentrations of select inorganic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 
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a.  

Figure 7.1-11 Concentrations of select inorganic chemicals in fine facies sediment in the Water 
Canyon and Cañon de Valle watershed and background sediment samples versus 
silt and clay content 
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b.  

Figure 7.1-11 (continued) Concentrations of select inorganic chemicals in fine facies sediment in 
the Water Canyon and Cañon de Valle watershed and background 
sediment samples versus silt and clay content 
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c.  

Figure 7.1-11 (continued) Concentrations of select inorganic chemicals in fine facies sediment in 
the Water Canyon and Cañon de Valle watershed and background 
sediment samples versus silt and clay content 
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d.  

Figure 7.1-11 (continued) Concentrations of select inorganic chemicals in fine facies sediment in 
the Water Canyon and Cañon de Valle watershed and background 
sediment samples versus silt and clay content 
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e.  

Figure 7.1-11 (continued) Concentrations of select inorganic chemicals in fine facies sediment in 
the Water Canyon and Cañon de Valle watershed and background 
sediment samples versus silt and clay content 
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f.  

Figure 7.1-11 (continued) Concentrations of select inorganic chemicals in fine facies sediment in 
the Water Canyon and Cañon de Valle watershed and background 
sediment samples versus silt and clay content 
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Figure 7.1-12 Estimated anthropogenic barium inventory in Cañon de Valle and Water Canyon 
sediment between reach CDVS-1 and the Rio Grande; (a) normalized inventory 
(kg/km); (b) cumulative inventory (kg) 
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Figure 7.1-13 Scatter plot showing relation of barium and cobalt concentrations in Cañon de 
Valle sediment downcanyon from the 260 Outfall 
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Figure 7.1-14 Geomorphic map of reach SS-1W showing concentrations of all detected organic COPCs 
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Figure 7.1-15 Geomorphic map of reach SS-2 showing concentrations of all detected organic COPCs 
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Figure 7.1-16 Map of reach WA-2W showing concentrations of all detected organic COPCs 
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a.  

Figure 7.1-17 Estimated average concentrations of select organic chemicals in fine facies 
sediment in the Water Canyon and Cañon de Valle watershed 
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b.  

Figure 7.1-17 (continued) Estimated average concentrations of select organic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 
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c.  

Figure 7.1-17 (continued) Estimated average concentrations of select organic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 
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d.  

Figure 7.1-17 (continued) Estimated average concentrations of select organic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 
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e.  

Figure 7.1-17 (continued) Estimated average concentrations of select organic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 
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f.  

Figure 7.1-17 (continued) Estimated average concentrations of select organic chemicals in fine 
facies sediment in the Water Canyon and Cañon de Valle watershed 
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Figure 7.1-18 Estimated RDX inventory in Cañon de Valle and Water Canyon sediment between 
reach CDVS-1 and the Rio Grande; (a) normalized inventory (kg/km); (b) cumulative 
inventory (kg) 
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a.  

Figure 7.1-19 Estimated average concentrations of select radionuclides in fine facies sediment in 
the Water Canyon and Cañon de Valle watershed 
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b.  

Figure 7.1-19 (continued) Estimated average concentrations of select radionuclides in fine facies 
sediment in the Water Canyon and Cañon de Valle watershed 

 

Figure 7.1-20 Concentrations of barium in reach WA-3 sediment samples as a function of silt and 
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Notes: In the west the line of section follows the Cañon de Valle stream channel to the confluence with Water Canyon. From the confluence, the line of section follows the Water Canyon stream channel to the Rio Grande. 

Figure 7.2-1 Conceptual hydrogeologic cross-section for Water Canyon and Cañon de Valle watershed 
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Figure 7.2-2 Conceptual cross-section showing the distribution of groundwater near and adjacent to 
Cañon de Valle at TA-16 
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Figure 7.2-3 Conceptual block diagram showing connections between surface water and 
perched-intermediate groundwater 
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Figure 7.2-4 Screen elevations versus piezometric water levels in wells R-25 (in blue) and  
CdV-16-4ip (in red) 
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Notes: Concentrations are µg/L. For each location, the analytical data are arranged in temporal order from left to right. 

Figure 7.2-5 ‘Subway’ plot showing unfiltered RDX concentrations for waters within the Water Canyon and Cañon de Valle watershed between 2004 and 2011 
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Note: RDX concentrations during high flow are shown.   

Figure 7.2-6 Map of the area around the permeable reactive barrier showing alluvial monitoring wells 



Water Canyon/Cañon de Valle Investigation Report 

 229 

 
Note: Concentrations are µg/L. Exceedances relative to standards are shown. 

Figure 7.2-7 Map showing unfiltered RDX concentrations in wells, springs, and other sampled localities for a 2010 sampling effort 
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Figure 7.2-8 Cross-section showing unfiltered RDX concentrations in groundwater at TA-16 
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Notes: Concentrations are µg/L. The surface area of each bubble is proportional to 
the concentration of the analyte. Bubble color varies by groundwater zone 
with orange for alluvial groundwater, green for perched-intermediate 
groundwater, and blue for the regional aquifer.  Numbers next to the bubbles 
show the most recent measured concentration at each location (excluding 
data collected in 2011). The  “<” sign indicates that the analyte was 
undetected.  A gray border around the concentration indicates that graphed 
concentration was measured in 2010, whereas values with pink border have 
most recent measurements prior to this date.  Rectangular shaded boxes in 
each groundwater zone represent background concentrations of the analyte, 
where background values are available. 
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Notes: Concentrations are µg/L for most recent data. See Figure 7.2-8 for an explanation of symbols except that transparent colors are occasionally used to show smaller bubbles hidden under the large bubbles. 

Figure 7.2-9 Watershed scale cross section showing unfiltered RDX concentrations in groundwater 
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Notes: Concentrations are µg/L. For each location, the analytical data are arranged in temporal order from left to right. 

Figure 7.2-10 ‘Subway’ plot showing filtered barium concentrations for waters within the Water Canyon and Cañon de Valle watershed between 2004 and 2011 
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Note: Concentrations are µg/L. Exceedances relative to standards are shown. 

Figure 7.2-11 Map showing filtered barium concentrations in wells, springs, and other sampled localities for most recent sampling efforts 
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Notes: Concentrations are µg/L for most recent data. See Figure 7.2-8 for an explanation of symbols. Background values shown in center of figure. 

Figure 7.2-12 Cross-section showing filtered barium concentrations in groundwater at TA-16 
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Note: Concentrations are µg/L for most recent data. Symbols as in Figure 7.2-8. 

Figure 7.2-13 Watershed scale cross-section showing filtered barium concentrations in groundwater 
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Notes: Concentrations are µg/L. For each location, the analytical data are arranged in temporal order from left to right. 

Figure 7.2-14 ‘Subway’ plot showing filtered boron concentrations for waters within the Water Canyon and Cañon de Valle watershed between 2004 and 2011 
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Note: Concentrations are µg/L. Exceedances relative to standards are shown. 

Figure 7.2-15 Map showing unfiltered boron concentrations in wells, springs, and other sampled localities for most recent sampling efforts 
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Note: Concentrations are µg/L for most recent data. See Figure 7.2-8 for an explanation of symbols. Background values shown in center of figure. 

Figure 7.2-16 Cross-section showing filtered boron concentrations in groundwater at TA-16 
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Note: Concentrations are µg/L for most recent data. Symbols as in Figure 7.2-8. 

Figure 7.2-17 Watershed scale cross-section showing filtered boron concentrations in groundwater 
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Notes: Concentrations are µg/L. For each location, the analytical data are arranged in temporal order from left to right. 

Figure 7.2-18 ‘Subway’ plot showing unfiltered PCE concentrations for waters within the Water Canyon and Cañon de Valle watershed between 2004 and 2011 
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Note: Concentrations are µg/L. Exceedances relative to standards are shown. 

Figure 7.2-19 Map showing unfiltered PCE concentrations in wells, springs, and other sampled localities for most recent sampling efforts 
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Note: Concentrations are µg/L for most recent data. See Figure 7.2-8 for an explanation of symbols.  

Figure 7.2-20 Cross-section showing unfiltered PCE concentrations in groundwater at TA-16 
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Note: Concentrations are µg/L for most recent data. Symbols as in Figure 7.2-8. 

Figure 7.2-21 Watershed scale cross-section showing unfiltered PCE concentrations in groundwater 
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Figure 7.2-22 Map showing Stiff diagrams for surface and near-surface water locations within the Water Canyon and Cañon de Valle watershed for most recent sampling efforts 
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Figure 7.2-23 Map showing Stiff diagrams for perched-intermediate groundwater within the Water Canyon and Cañon de Valle watershed for most recent sampling efforts 
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Figure 7.2-24 Map showing Stiff diagrams for regional groundwater within the Water Canyon and Cañon de Valle watershed for most recent sampling efforts 
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Figure 7.2-25 Map showing Stiff diagrams for regional groundwater in White Rock Canyon springs for most recent sampling efforts 
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Figure 7.2-26 Cross-section showing Stiff diagrams for groundwater at TA-16 
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Figure 7.2-27 Watershed scale cross-section showing Stiff diagrams for perched-intermediate and regional groundwater 
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Notes: Open symbols are nondetects for at least one analyte. Smallest symbols are most recent data. 

Figure 7.2-28 RDX vs. HMX (log scale) for alluvial groundwater, springs and shallow perched intermediate groundwater within the Water Canyon and Cañon de Valle watershed 
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Notes: Open symbols are non-detects for at least one analyte. Smallest symbols are most recent data. 

Figure 7.2-29 RDX vs. HMX (log scale) for deep perched-intermediate and regional groundwater within the Water Canyon and Cañon de Valle watershed 
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Figure 7.2-30 RDX/HMX versus time for well CdV-16-02659 
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b.  

Figure 7.2-31 (a) RDX/HMX versus time for well CdV-16-1(i) and (b) RDX/HMX versus time for  
well CdV-16-2(i)r 
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a.  

Notes: Open symbols are nondetects for at least one analyte. Smallest symbols are most recent data. 

Figure 7.2-32 (a) RDX/HMX vs. chloride (log scale) for selected near surface water locations. (b) RDX/HMX vs. chloride for deep groundwater 
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b.  

Notes: Open symbols are nondetects for at least one analyte. Smallest symbols are most recent data. 

Figure 7.2-32 (continued) (a) RDX/HMX vs. chloride (log scale) for selected near surface water locations. (b) RDX/HMX vs. chloride for deep groundwater 
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Notes: Open symbols are nondetects for at least one analyte. Smallest symbols are most recent data. 

Figure 7.2-33 Unfiltered RDX vs. filtered barium (log scale) for near-surface water bodies within the Water Canyon and Cañon de Valle watershed 
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Note: Open symbols are nondetects for at least one analyte. Smallest symbols are most recent data. 

Figure 7.2-34 Unfiltered RDX vs. filtered barium (log scale) for deep perched-intermediate and regional groundwater within the Water Canyon and Cañon de Valle watershed 
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Figure 7.2-35 Time series for filtered barium concentrations in well R-25 screen 6 

 

 

Figure 7.2-36 Time series for filtered barium concentrations in well R-25 screen 7 
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Figure 7.2-37 Time series for filtered barium concentrations in well R-25 screen 8 

 

Note: The local meteoric water line of Vuataz and Goff (1986, 073687) is shown. 

Figure 7.2-38 Deuterium versus oxygen isotopes for surface waters in the Water Canyon and 
Cañon de Valle watershed 
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Note: The local meteoric water line of Vuataz and Goff (1986, 073687) is shown. 

Figure 7.2-39 Deuterium versus oxygen isotopes for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed 
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Notes: Tritium activities are pCi/L for most recent data. See Figure 7.2-8 for an explanation of symbols. Background values shown in 
center of figure. 

Figure 7.2-40 Cross-section showing unfiltered tritium activities for groundwater at TA-16 
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Note: Symbols as in Figure 7.2-12 except that transparent colors are occasionally used to show smaller bubbles hidden under the large bubbles. 

Figure 7.2-41 Watershed scale cross-section showing unfiltered tritium activities in groundwater 
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Note: The local meteoric water line of Vuataz and Goff (1986, 073687) is shown. 

Figure 7.2-42 Deuterium versus oxygen isotopes for springs and perched groundwater in the Water Canyon and Cañon de Valle 
watershed 
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Figure 7.2-43 Same as in Figure 7.2-42 except with data from Martin Spring and Fishladder Spring removed to better show isotopic 
variation at other perched groundwater locations 
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Notes: The local meteoric water line of Vuataz and Goff (1986, 073687) is shown. Single screen regional wells are shown separately from multiport regional wells to better show 
isotopic variation between wells. 

Figure 7.2-44 Deuterium versus oxygen isotopes for single-screen regional aquifer wells in the Water Canyon and Cañon de Valle 
watershed 
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Notes: The local meteoric water line of Vuataz and Goff (1986, 073687) is shown.  Single screen regional wells are shown separately from multiport regional wells to better show 
isotopic variation between wells. 

Figure 7.2-45 Deuterium versus oxygen isotopes for multiport regional aquifer wells in the Water Canyon and Cañon de Valle 
watershed 
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Figure 7.2-46 Same as in Figure 7.2-45 except with smaller scale range to better show isotopic variation between wells 
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Note: The local meteoric water line of Vuataz and Goff (1986, 073687) is shown.   

Figure 7.2-47 Deuterium versus oxygen isotopes for springs discharging regional groundwater in White Rock Canyon 
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Note: Open symbols are nondetects for at least one analyte. Smallest symbols are most recent data. 

Figure 7.2-48 Unfiltered RDX vs. unfiltered tritium (log scale) for deep perched-intermediate and regional groundwater within the Water 
Canyon and Cañon de Valle watershed 
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Figure 8.1-1 Ecotoxicological samples location map 
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Table 3.1-1 

Sediment Investigation Reaches in Water Canyon and Cañon de Valle 

Subwatershed 
Investigation 

Reach 
Reach 

Abbreviation 

Approximate 
Distance from 
Rio Grande to 

Midpoint of 
Reach 
(km) 

Reach 
Length 
(km)a Notes 

Cañon de Valle CDV-1 Central CDV-1C 16.76 0.28 Between north and south forks of 
Cañon de Valle; mapped in 1999 

CDV-1 East CDV-1E 16.41 0.22 Between MDA R and 260 Outfall 
drainage; mapped in 1999 

CDV-2 West CDV-2W 16.04 0.52 Downcanyon from 260 Outfall 
drainage; mapped in 1999 

CDV-2 East CDV-2E 15.33 0.60 Downcanyon from MDA P; 
mapped in 1999 

CDV-3 CDV-3 13.40 0.20 Downcanyon from Q-Site 
(TA-14) and the Hollow (TA-15) 

CDV-4 CDV-4 11.69 0.20 Upcanyon from Water Canyon 

North fork of 
Cañon de Valle 

CDVN-1 CDVN-1 17.55 0.20 Downcanyon from Anchor West 
site (TA-08) 

South fork of 
Cañon de Valle 

CDVS-1 CDVS-1 16.95 0.17 TA-16 steam plant drainage 

Fishladder Canyon FL-1 FL-1 14.75 0.20 Downcanyon from P-Site 
(Former TA-13) 

FL-2 FL-2 14.53 0.20 Downcanyon from TA-16 Burning 
Ground 

FL-3 FL-3 13.12 0.08 Upcanyon from Cañon de Valle 

Martin Spring 
Canyon 

MS-1 MS-1 15.20 0.20 Martin Spring tributary to S-Site 
Canyon 

S-Site Canyon SS-1 West SS-1W 15.20 0.20 Downcanyon from 300s Line 
Complex 

SS-1 East SS-1E 15.07 0.07 Downcanyon from Martin Spring 
Canyon; mapped in 1999 

SS-2 SS-2 14.62 0.20 Downcanyon from P-Site 
(Former TA-13) 

SS-3 SS-3 13.71 0.20 Downcanyon from K-Site (TA-11)
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Table 3.1-1 (continued) 

Subwatershed 
Investigation 

Reach 
Reach 

Abbreviation 

Approximate 
Distance from 
Rio Grande to 

Midpoint of 
Reach 
(km) 

Reach 
Length 
(km)a Notes 

Water Canyon WA-0 WA-0 17.12 —b Upcanyon from NM 501; 
background area; not mapped 

WA-2 West WA-2W 14.99 — Downcanyon from north fork of 
Water Canyon; not mapped 

WA-2 WA-2 13.89 0.20 Downcanyon from northeast fork 
of Water Canyon and K-Site 

WA-3 WA-3 11.49 0.20 Downcanyon from Cañon de 
Valle 

WA-3 East WA-3E 11.35 — Water at Beta Environmental 
Surveillance sample location 

WA-4 West WA-4W 8.47 0.20 Downcanyon from MDA AB 
drainage 

WA-4 WA-4 5.78 0.20 Upcanyon from NM 4 

WA-5 WA-5 3.27 0.24 Between NM 4 and Potrillo 
Canyon 

MDA AB drainage WAAB-1 WAAB-1 10.90 0.20 Downcanyon from MDA AB 
(TA-49) 

North fork of 
Water Canyon 

WAN-1 WAN-1 16.12 0.20 Downcanyon from 20s Line and 
40s Line area and the Weapons 
Engineering Tritium Facility 
(WETF) 

WAN-2 WAN-2 15.19 0.20 Upcanyon from Water Canyon 

Northeast fork of 
Water Canyon 

WANE-1 WANE-1 14.87 0.20 Downcanyon from Consolidated 
Unit 16-029(e)-99 

Northwest fork of 
Water Canyon 

WANW-1 WANW-1 17.12 0.20 Downcanyon from main TA-16 
administrative area 

a
 Length refers to area mapped and characterized.  

b 
— = Not mapped.  
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Table 3.2-1 

Water Canyon and Cañon de Valle Surface and Groundwater Sampling Locations 

Location Name Location and Rationale 

Surface Water Base flow  

Water Canyon above 
SR-501 
(E252) 

Background surface water in Water Canyon west of NM 501. Provides a basis for 
comparison with data from downstream locations. 

Cañon de Valle above 
SR-501 
(E253) 

Background surface water in Cañon de Valle west of NM 501. Provides a basis for 
comparison with data from downstream locations. 

Cañon de Valle 2 Cañon de Valle. Monitor surface water upgradient of 260 Outfall. Sampled quarterly 
between 1998 and 2003 as part of a stream profile to determine seasonal dynamics in 
RDX and other contamination. 

Cañon de Valle 3 Cañon de Valle. Monitor surface water upgradient of 260 Outfall. Sampled quarterly 
between 1998 and 2003 as part of a stream profile to determine seasonal dynamics in 
RDX and other contamination. 

Cañon de Valle 4 Cañon de Valle. Monitor surface water at confluence with 260 Outfall tributary. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Cañon de Valle 5 Cañon de Valle. Monitor surface water downgradient of 260 Outfall tributary. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Cañon de Valle 6 Cañon de Valle. Monitor surface water downgradient of 260 Outfall tributary. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Cañon de Valle 7 Cañon de Valle. Monitor surface water downgradient of 260 Outfall tributary. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Cañon de Valle 8 Cañon de Valle. Monitor surface water downgradient of 260 Outfall tributary. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Cañon de Valle 9 Cañon de Valle. Monitor surface water downgradient of 260 Outfall tributary. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Cañon de Valle 10 Cañon de Valle. Monitor surface water downgradient of 260 Outfall tributary. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Cañon de Valle 12 Cañon de Valle. Monitor surface water downgradient of 260 Outfall tributary. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Cañon de Valle 13 Cañon de Valle. Monitor surface water downgradient of 260 Outfall tributary. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Cañon de Valle 15 Cañon de Valle. Monitor surface water downgradient of 260 Outfall tributary. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Cañon de Valle below 
MDA P (E256) 

Surface water in Cañon de Valle. Monitors potential cumulative impacts of sites in upper 
Cañon de Valle. 

Cañon de Valle Q-Site 
Tributary 

Tributary on north side of Cañon de Valle. Monitors surface water from Q-Site. 
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Table 3.2-1 (continued) 

Location Name Location and Rationale 

Cañon de Valle 
Tributary at Burn 
Grounds 

Tributary to Fishladder Canyon. Monitors surface water from the Burning Grounds. 

Fishladder Canyon at 
Cañon de Valle 

Surface water in Fishladder Canyon. Monitors potential cumulative impacts of sites in 
Fishladder Canyon. 

Martin Spring Canyon 1 Martin Spring Canyon. Monitor surface water from central part of TA-16. 

Martin Spring Canyon 2 Martin Spring Canyon. Monitor surface water from central part of TA-16. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Martin Spring Canyon 3 Martin Spring Canyon. Monitor surface water from central part of TA-16. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Martin Spring Canyon 5 Martin Spring Canyon. Monitor surface water from central part of TA-16. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Martin Spring Canyon 6 Martin Spring Canyon. Monitor surface water from central part of TA-16. Sampled 
quarterly between 1998 and 2003 as part of a stream profile to determine seasonal 
dynamics in RDX and other contamination. 

Cañon de Valle above 
Water Canyon 

Surface water in Cañon de Valle. Monitors potential cumulative impacts of sites in Cañon 
de Valle. 

Cañon de Valle at 
Water Canyon 

Surface water in Cañon de Valle. Monitors potential cumulative impacts of sites in Cañon 
de Valle. 

Water Canyon above 
S-Site Canyon 

Surface water in Water Canyon at confluence with S Site Canyon. Monitors cumulative 
impacts of sites in Water Canyon above S Site Canyon. 

S Site Canyon above 
Water Canyon  

Surface water in S Site Canyon at confluence with Water Canyon. Monitors cumulative 
impacts of sites in upper S Site Canyon. 

Water Canyon above 
Cañon de Valle 

Surface water in Water Canyon at confluence with Cañon de Valle. Monitors cumulative 
impacts of sites in upper Water Canyon. 

Between E252 and 
Water Canyon at Beta 

Surface water in Water Canyon between E252 and Water Canyon/ Cañon de Valle 
confluence. Monitors potential impacts of sites in the southwest part of TA-16. 

Water Canyon near 
Beta Hole 

Surface water in Water Canyon below the confluence with Cañon de Valle. Monitors 
potential cumulative impacts of sites in Cañon de Valle and upper Water Canyon. 

Water Canyon Below 
MDA AB 

Surface water in Water Canyon below the confluence with tributary draining TA-49. 
Monitors potential cumulative impacts of sites at TA-49. 

Water Canyon at State 
Road 4  

Surface water in lower Water Canyon. Monitors potential cumulative impacts of sites in 
Cañon de Valle and Water Canyon. 

Water at State Road 4 
(E263) 

Surface water in lower Water Canyon. Monitors potential cumulative impacts of sites in 
Cañon de Valle and Water Canyon. 

Water Canyon Below 
State Road 4 (E265) 

Surface water in lower Water Canyon. Monitors potential cumulative impacts of sites in 
Cañon de Valle and Water Canyon. 

Water Canyon at the 
Rio Grande 

Surface water in Water Canyon at the confluence with the Rio Grande. Monitors potential 
cumulative impacts of sites in Cañon de Valle and Water Canyon. 

Stormwater  

Water Canyon above 
SR-501 (E252) 

Background stormwater in Water Canyon west of NM 501. Provides a basis for 
comparison to data from downstream locations. 
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Table 3.2-1 (continued) 

Location Name Location and Rationale 

Water Canyon at 
SR-501  

Background stormwater in Water Canyon west of NM 501. Provides a basis for 
comparison to data from downstream locations. 

Cañon de Valle above 
SR-501 
(E253) 

Background stormwater in Cañon de Valle west of NM 501. Provides a basis for 
comparison to data from downstream locations. 

Cañon de Valle at 
SR-501 

Background stormwater in Cañon de Valle west of NM 501. Provides a basis for 
comparison to data from downstream locations. 

Cañon de Valle below 
MDA P (E256) 

Stormwater in Cañon de Valle. Monitors potential cumulative impacts of sites in upper 
Cañon de Valle. 

Cañon de Valle Q-Site 
Tributary 

Tributary on north side of Cañon de Valle. Monitors stormwater from Q-Site. 

Cañon de Valle 
Tributary at Burn 
Grounds 

Tributary to Fishladder Canyon. Monitors stormwater from the Burning Grounds. 

Water Canyon above 
S-Site Canyon 

Stormwater in Water Canyon at confluence with S Site Canyon. Monitors cumulative 
impacts of sites in Water Canyon above S Site Canyon. 

S Site Canyon above 
Water Canyon  

Stormwater in S Site Canyon at confluence with Water Canyon. Monitors cumulative 
impacts of sites in upper S Site Canyon. 

Cañon de Valle above 
Water Canyon 

Stormwater in Cañon de Valle. Monitors potential cumulative impacts of sites in Cañon 
de Valle. 

Water Canyon Below 
MDA AB 

Stormwater in Water Canyon below the confluence with tributary draining TA-49. 
Monitors potential cumulative impacts of sites at TA-49. 

Indio Canyon at State 
Road 4 (E264) 

Stormwater in Indio Canyon at the confluence with Water Canyon. Monitors potential 
cumulative impacts of sites in Indio Canyon. 

Water Canyon at State 
Road 4 

Stormwater in lower Water Canyon. Monitors potential cumulative impacts of sites in 
Cañon de Valle and Water Canyon. 

Water at State Road 4 
(E263) 

Stormwater in lower Water Canyon. Monitors potential cumulative impacts of sites in 
Cañon de Valle and Water Canyon. 

Water Canyon Below 
State Road 4 (E265) 

Stormwater in lower Water Canyon. Monitors potential cumulative impacts of sites in 
Cañon de Valle and Water Canyon. 

Springs  

CdV-5.29 Spring Water Canyon west of NM 501. Provides background water quality upgradient of TA-16. 
CdV-5.0 Spring substituted for this location in the IFGMP. 

CdV-5.0 Spring Water Canyon west of NM 501. Provides background water quality upgradient of TA-16. 

Armstead Spring Water Canyon west of NM 501. Provides background water quality upgradient of TA-16. 

American Spring Water Canyon west of NM 501. Provides background water quality upgradient of TA-16. 

Water Canyon Gallery Water Canyon west of NM 501. Provides background water quality upgradient of TA-16. 

Peter Spring Cañon de Valle downgradient of building 260 and above potential sources of 
contamination at MDA P. 

SWSC Spring Cañon de Valle downgradient of building 260 and above potential sources of 
contamination at MDA P. 

Burning Ground Spring Cañon de Valle downgradient of building 260 and above potential sources of 
contamination at MDA P. 

Martin Spring Martin Canyon downgradient of potential sources of contamination at TA-16. 

Fishladder Spring Fishladder Canyon downgradient of potential sources of contamination at TA-16. 
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Table 3.2-1 (continued) 

Location Name Location and Rationale 

CdV-0.8 Spring In Cañon de Valle below the Fishladder Canyon confluence downgradient of potential 
sources of contamination at TA-16. 

WA-6.25 Spring Water Canyon below the confluence with Cañon de Valle. Location selected to monitor 
potential cumulative impacts of sites in Cañon de Valle and upper Water Canyon. 

Spring 5 White Rock Canyon north of Water Canyon at Rio Grande. Location selected to monitor 
potential cumulative impacts of South Canyons watersheds. 

Spring 5A White Rock Canyon north of Water Canyon at Rio Grande. Location selected to monitor 
potential cumulative impacts of South Canyons watersheds. 

Spring 5AA Water Canyon. Location selected to monitor potential cumulative impacts of South 
Canyons watersheds. 

Spring 5B White Rock Canyon at Rio Grande between Water Canyon and Ancho Canyon. Location 
selected to monitor potential cumulative impacts of South Canyons watersheds. 

Ancho Spring Ancho Canyon. Location selected to monitor potential cumulative impacts of South 
Canyons watersheds. 

Spring 6 White Rock Canyon south of Ancho Canyon at Rio Grande. Location selected to monitor 
potential cumulative impacts of South Canyons watersheds. 

Spring 6A White Rock Canyon south of Ancho Canyon at Rio Grande. Location selected to monitor 
potential cumulative impacts of South Canyons watersheds. 

Spring 6AAA White Rock Canyon south of Ancho Canyon at Rio Grande. Location selected to monitor 
potential cumulative impacts of South Canyons watersheds. 

Spring 7 White Rock Canyon next to Rio Grande. Location selected to monitor potential 
cumulative impacts of South Canyons watersheds. 

Spring 8A White Rock Canyon north of Chaquehui Canyon. Location selected to monitor potential 
cumulative impacts of South Canyons watersheds. 

Doe Spring Chaquehui Canyon. Location selected to monitor potential cumulative impacts of South 
Canyons watersheds. 

Spring 9 White Rock Canyon north of Chaquehui Canyon. Location selected to monitor potential 
cumulative impacts of South Canyons watersheds. 

Spring 9A Mouth of Chaquehui Canyon. Location selected to monitor potential cumulative impacts 
of South Canyons watersheds. 

Spring 9B White Rock Canyon south of Chaquehui Canyon. Location selected to monitor potential 
cumulative impacts of South Canyons watersheds. 

Alluvial Groundwater Wells  

WCO-1 Water Canyon east of the Cañon de Valle confluence and west of NM 4. Location is 
down gradient of potential cumulative impacts of sites in the Water Canyon watershed. 
Well was generally dry and it was plugged and abandoned in December 2009. Monitoring 
was moved to WCO-1r. 

WCO-1r Water Canyon east of the Cañon de Valle confluence and west of NM 4. Location is 
down gradient of potential cumulative impacts of sites in the Water Canyon watershed. 
New well installed in December 2009 to replace well WCO-1. 

WCO-2 Water Canyon east of the Cañon de Valle confluence and west of NM 4. Location is 
down gradient of potential cumulative impacts of sites in the Water Canyon watershed. 

WCO-3 Water Canyon east of the Cañon de Valle confluence and west of NM 4. Location is 
down gradient of potential cumulative impacts of sites in the Water Canyon watershed. 
Well was generally dry and it was plugged and abandoned in December 2009. Monitoring 
was moved to WCO-3r. 
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Table 3.2-1 (continued) 

Location Name Location and Rationale 

WCO-3r Water Canyon east of the Cañon de Valle confluence and west of NM 4. Location is 
down gradient of potential cumulative impacts of sites in the Water Canyon watershed. 
New well installed in December 2009 to replace well WCO-3. 

CdV-16-02655 Tributary of Cañon de Valle. Provide samples of alluvial groundwater from central part of 
TA-16.  

CdV-16-02656 Cañon de Valle downgradient of building 260 and above potential sources of 
contamination at MDA P. 

CdV-16-02657 Cañon de Valle downgradient of building 260 and above potential sources of 
contamination at MDA P. Well destroyed by flash flood in August 2011. 

CdV-16-02658 Cañon de Valle downgradient of building 260 and above potential sources of 
contamination at MDA P. Well destroyed by flash flood in August 2011. 

CdV-16-02659 Cañon de Valle downgradient of MDA P. Location selected to monitor potential 
cumulative impacts of sites in upper Cañon de Valle. 

MSC-16-06293 Martin Spring Canyon. Provide samples of alluvial groundwater from central part of 
TA-16. 

MSC-16-06294 Martin Spring Canyon. Provide samples of alluvial groundwater from central part of 
TA-16. 

MSC-16-06295 Martin Spring Canyon. Provide samples of alluvial groundwater from central part of 
TA-16. 

FLC-16-25280 Fishladder Canyon. Provide samples of alluvial groundwater from central part of TA-16. 

FLC-16-25279 Fishladder Canyon. Provide samples of alluvial groundwater from central part of TA-16. 

FLC-16-25278 Fishladder Canyon. Provide samples of alluvial groundwater from central part of TA-16. 

Perched-Intermediate Groundwater  

R-26, screen 1 Multiscreen background well that targets perched and regional groundwater east of 
Pajarito fault zone near Cañon de Valle. Screen 1 is at a depth of 651.8 to 669.9 ft and 
targets perched groundwater within the Cerro Toledo interval.  

R-26 PZ-2 One-inch Schedule 40 PVC piezometer installed in the R-26 core hole on the same drill 
pad as well R-26. Screen is 150 to 180 ft deep and targets perched groundwater in 
subunit Qbt 3t of the Tshirege Member. R-26 PZ-1, another 1-in piezometer screened at 
230 to 250 ft depth in the same core hole, has always been dry when checked. 

16-26644 Two-inch PVC well installed near 90s Line Pond at TA-16. The well screen is 130 to 
145 ft deep and targets perched water in Qbt 3 or Qbt 3t of the Tshirege Member. 

90LP-SE-16-02669 Two-inch PVC well installed near 90s Line Pond at TA-16. The well screen is 131.5 to 
163 ft deep and targets perched water in Qbt 3 or Qbt 3t of the Tshirege Member. 

16-260E-02712 Two-inch PVC well installed near building 260 Outfall at TA-16. The well screen is 10 to 
95 ft deep and targets perched water in Qbt 3t of the Tshirege Member. 

MSC-16-02665 Two-inch PVC well installed in Martin Spring Canyon at TA-16. The well screen is 93.5 to 
123.5 ft deep and targets perched water in Qbt 3 or Qbt 3t of the Tshirege Member. Well 
is usually dry except after heavy precipitation periods and snowmelt runoff. 

R-25c Well located on the south rim of Cañon de Valle, east of building 260. The well screen is 
1039.6 to 1060 ft deep and targets perched groundwater in the Puye Formation. Well is 
approximately 50 ft west of well R-25 and targets the same interval as R-25, screen 3. 
Except for water in the sump, the well is dry. 

R-25b Well located on the south rim of Cañon de Valle, east of building 260. The well screen is 
750 to 770.8 ft deep and targets perched groundwater in the Otowi Member. Well is 
approximately 25 ft west of well R-25 and targets the same interval as R-25, screen 1.  
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Table 3.2-1 (continued) 

Location Name Location and Rationale 

R-25, screen 1 Multiscreen well that targets perched and regional groundwater beneath the south rim of 
Cañon de Valle, east of building 260. Screen 2 is 737.6 to 758.4 ft deep and targets 
perched groundwater in the Otowi Member. 

R-25, screen 2 Multiscreen well that targets perched and regional groundwater beneath the south rim of 
Cañon de Valle, east of building 260. Screen 2 is 882.6 to 893.4 ft deep and targets 
perched groundwater in the Puye Formation. 

R-25, screen 4 Multiscreen well that targets perched and regional groundwater beneath the south rim of 
Cañon de Valle, east of building 260. Screen 4 is 1184.6 to 1194.6 ft deep and targets 
perched(?) groundwater in the Puye Formation.  

CdV-16-1(i) Well located in Cañon de Valle, east of building 260. The well screen is 624 to 634 ft 
deep and targets perched groundwater in the Otowi Member. 

CdV-16-4ip, screen 1 Multiscreen well that targets perched groundwater beneath the south rim of Cañon de 
Valle, east of building 260. Well screen 1 is 815.6 to 879.2 ft deep and targets perched 
groundwater in the Puye Formation. 

CdV-16-4ip, screen 2 Multiscreen well that targets perched groundwater beneath the south rim of Cañon de 
Valle, east of building 260. Well screen 2 is 1110 to 1141.1 ft deep and targets perched 
groundwater in the Puye Formation. 

CdV-16-2(i)r Well located near the south rim of Cañon de Valle, east of building 260. The well screen 
is 850 to 859.7 ft deep and targets perched groundwater in the Puye Formation. 
Replaces well CdV-16-2(i) that did not produce groundwater. 

R-47i Well located on the north rim of Cañon de Valle, east of building 260. The well screen is 
840 to 860.6 ft deep and targets perched groundwater in the Puye Formation. 

CdV-37-1(i) Well located at the confluence of Cañon de Valle and Water Canyon. The well screen is 
632 to 652.5 ft deep and targets perched groundwater in the Puye Formation above 
Cerros del Rio basalt. 

R-27i Well located in Water Canyon, east of the confluence with Cañon de Valle. The well 
screen is 619 to 629 ft deep and targets perched groundwater in the Puye Formation 
above Cerros del Rio basalt. Well located on the same drill pad as regional aquifer well 
R-27. 

R-19, screen 2 Multiscreen well that targets groundwater that is potentially downgradient of Cañon de 
Valle contaminant sources. Screen 2 is 893.3 to 909.6 ft deep and targets perched 
groundwater in the Puye Formation. 

Regional Groundwater  

R-25, screen 5 Multiscreen well that targets perched and regional groundwater beneath the south rim of 
Cañon de Valle, east of building 260. Screen 5 is 1294.7 to 1304.7 ft deep and targets 
regional groundwater in the Puye Formation. 

R-25, screen 6 Multiscreen well that targets perched and regional groundwater beneath the south rim of 
Cañon de Valle, east of building 260. Screen 6 is 1404.7 to 1414.7 ft deep and targets 
regional groundwater in the Puye Formation. 

R-25, screen 7 Multiscreen well that targets perched and regional groundwater beneath the south rim of 
Cañon de Valle, east of building 260. Screen 7 is 1794.7 to 1804.7 ft deep and targets 
regional groundwater in the Puye Formation. 

R-25, screen 8 Multiscreen well that targets perched and regional groundwater beneath the south rim of 
Cañon de Valle, east of building 260. Screen 8 is 1894.7 to 1904.7 ft deep and targets 
regional groundwater in the Puye Formation. 
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Table 3.2-1 (continued) 

Location Name Location and Rationale 

R-48 Mesa-top well about 1800 ft south of well R-25. Provides samples of regional 
groundwater downgradient of the central part of TA-16. Originally drilled in 2004 to a 
depth of 1405 ft and sampled as an open borehole named CdV-16-3(i). Because of the 
poor permeability of the Tschicoma lavas making up the aquifer, the borehole was 
deepened to 1705 ft depth in 2009 to locate more permeable aquifer rocks. A well was 
installed with a screen from 1500 to 1520.6 ft depth targeting regional groundwater in 
Tschicoma lavas. 

R-63 Mesa-top well on the south rim of Cañon de Valle. Location helps to constrain the eastern 
extent of HE contamination from TA-16. The well screen is 1325 to 1345.3 ft deep and 
targets regional groundwater in the Puye Formation. 

R-18 Mesa-top well on the south rim of Pajarito Canyon. Location helps to constrain the 
northern extent of HE contamination from TA-16. The well screen is 1358 to 1381 ft deep 
and targets regional groundwater in the Puye Formation. 

CdV-R-15-3, screen 4 Multiscreen well that targets regional groundwater east of Cañon de Valle. Screen 4 is 
1235.1 to 1278.9 ft deep and targets regional groundwater in the Puye Formation. 

CdV-R-15-3, screen 5 Multiscreen well that targets regional groundwater east of Cañon de Valle. Screen 5 is 
1348.4 to 1255.3 ft deep and targets regional groundwater in the Puye Formation. 

CdV-R-15-3, screen 6 Multiscreen well that targets regional groundwater east of Cañon de Valle. Screen 6 is 
1637.9 to 1644.8 ft deep and targets regional groundwater in the Puye Formation. 

CdV-R-37-2, screen 2 Multiscreen well that targets regional groundwater near the north rim of Water Canyon. 
Screen 2 is 1188.7 to 1213.8 ft deep and targets regional groundwater in Tschicoma 
lavas. 

CdV-R-37-2, screen 3 Multiscreen well that targets regional groundwater near the north rim of Water Canyon. 
Screen 3 is 1549.3 to 1556 ft deep and targets regional groundwater in Tschicoma lavas. 

CdV-R-37-2, screen 4 Multiscreen well that targets regional groundwater near the north rim of Water Canyon. 
Screen 4 is 1353.7 to 1377.1 ft deep and targets regional groundwater in Tschicoma 
lavas. 

DT-5A Mesa-top well at MDA AB, TA-49. Well was installed in 1960. The well screen extends 
from 1171.5 to 1788.5 ft. The long screen straddles the regional water table and includes 
Cerros del Rio basalt, Puye Formation, and Santa Fe Group sediments. 

R-30 Mesa-top well downgradient of the SE corner of MDA AB at TA-49. The well screen is 
1140 to 1160.9 ft deep and targets regional groundwater in the Puye Formation. 

R-29 Mesa-top well downgradient of the NE corner of MDA AB at TA-49. The well screen is 
1170 to 1180 ft deep and targets regional groundwater in the Puye Formation. 

R-27 Well located in Water Canyon, about 5000 ft east of the confluence with Cañon de Valle. 
The well screen is 852 to 875 ft deep and targets regional groundwater in the Puye 
Formation. Monitors potential cumulative impacts of sites in the Water Canyon and 
Cañon de Valle watersheds. 

DT-10 Mesa-top well about 3300 ft east of MDA AB at TA-49. Well was installed in 1960. The 
well screen extends from 1078.4 to 1408 ft. The long screen straddles the regional water 
table and includes Cerros del Rio basalt, Puye Formation, and Santa Fe Group 
sediments. 

DT-9 Mesa-top well about 4000 ft southeast of MDA AB at TA-49. Well was installed in 1960. 
The well screen extends from 819 to 1500 ft. The long screen straddles the regional 
water table and includes Cerros del Rio basalt, Puye Formation, and Santa Fe Group 
sediments. 
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Table 3.2-1 (continued) 

Location Name Location and Rationale 

R-19, screen 3 Multiscreen well that targets groundwater that is potentially downgradient of Cañon de 
Valle contaminant sources. Screen 3 is 1171.4 to 1215.4 ft deep and targets regional 
groundwater in the Puye Formation. 

R-19, screen 4 Multiscreen well that targets groundwater that is potentially downgradient of Cañon de 
Valle contaminant sources. Screen 4 is 1410.2 to 1417.4 ft deep and targets regional 
groundwater in the Puye Formation. 

R-19, screen 5 Multiscreen well that targets groundwater that is potentially downgradient of Cañon de 
Valle contaminant sources. Screen 5 is 1582.6 to 1589.8 ft deep and targets regional 
groundwater in the Puye Formation. 

R-19, screen 6 Multiscreen well that targets groundwater that is potentially downgradient of Cañon de 
Valle contaminant sources. Screen 6 is 1726.8 to 1733.9 ft deep and targets regional 
groundwater in the Puye Formation. 

R-19, screen 7 Multiscreen well that targets groundwater that is potentially downgradient of Cañon de 
Valle contaminant sources. Screen 7 is 1832.4 to 1839.5 ft deep and targets regional 
groundwater in the Puye Formation. 

R-31, screen 2 Multiscreen well that targets groundwater that is potentially downgradient of Water 
Canyon and Cañon de Valle contaminant sources. Screen 2 is 515 to 547.5 ft deep and 
targets regional groundwater in the Cerros del Rio basalt. 

R-31, screen 2 Multiscreen well that targets groundwater that is potentially downgradient of Water 
Canyon and Cañon de Valle contaminant sources. Screen 2 is 515 to 547.5 ft deep and 
targets regional groundwater in the Cerros del Rio basalt. 

R-31, screen 3 Multiscreen well that targets groundwater that is potentially downgradient of Water 
Canyon and Cañon de Valle contaminant sources. Screen 3 is 666.3 to 676.3 ft deep and 
targets regional groundwater in the Cerros del Rio basalt. 

R-31, screen 4 Multiscreen well that targets groundwater that is potentially downgradient of Water 
Canyon and Cañon de Valle contaminant sources. Screen 4 is 826.6 to 836.6 ft deep and 
targets regional groundwater in the Totavi Lentil. 

R-31, screen 5 Multiscreen well that targets groundwater that is potentially downgradient of Water 
Canyon and Cañon de Valle contaminant sources. Screen 5 is 1007.1 to 1017.1 ft deep 
and targets regional groundwater in the Totavi Lentil. 
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Table 6.2-1 

Samples Collected and Analyses Performed for Sediment from Water Canyon and Cañon de Valle Watershed 
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CDV-1C CV-613633 0 14 CACV-11-2350 n/aa 11/23/10 Xb X X X X X X X X X X X X X X 

CDV-1C CV-613634 2 16 CACV-11-2351 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDV-1C CV-613635 0 17 CACV-11-2352 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDV-1C CV-613636 0 17 CACV-11-2353 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDV-1C CV-613637 0 16 CACV-11-2354 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDV-1C CV-613637 16 35 CACV-11-2355 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDV-1C CV-613639 0 13 CACV-11-2356 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDV-1C CV-613640 0 18 CACV-11-2357 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDV-1C CV-613641 0 16 CACV-11-2358 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDV-1C CV-613642 0 14 CACV-11-2359 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDV-1C CV-613633 0 14 CACV-11-2370 Field Duplicate 11/23/10 X X X X X X X X X X X X X X X 

CDV-1E 16-06122 0 9 RE16-99-0089 n/a 9/23/99 —c — — X — — — X — — — — — — — 

CDV-1E 16-06122 9 16 RE16-99-0090 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-1E CV-613592 0 20 CACV-11-1565 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-1E CV-613593 0 10 CACV-11-1566 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-1E CV-613594 7 20 CACV-11-1567 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-1E CV-613595 0 24 CACV-11-1568 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-1E CV-613596 16 32 CACV-11-1569 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-1E CV-613597 12 41 CACV-11-1570 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-1E CV-613598 0 18 CACV-11-1571 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-1E CV-613598 18 36 CACV-11-1572 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-1E CV-613600 0 13 CACV-11-1573 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-1E CV-613601 0 20 CACV-11-1574 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-1E CV-613595 0 24 CACV-11-1585 Field Duplicate 11/19/10 X X X X X X X X X X X X X X X 

CDV-2E 16-06136 10 26 RE16-99-0111 n/a 9/22/99 — — — X — — — X — — — — — — — 

CDV-2E 16-06137 0 12 RE16-99-0112 n/a 9/22/99 — — — X — — — X — — — — — — — 

CDV-2E 16-06138 0 17 RE16-99-0113 n/a 9/22/99 — — — X — — — X — — — — — — — 

CDV-2E 16-06139 9 15 RE16-99-0114 n/a 9/22/99 — — — X — — — X — — — — — — — 

CDV-2E 16-06140 0 10 RE16-99-0115 n/a 9/22/99 — — — X — — — X — — — — — — — 

CDV-2E 16-06140 10 26 RE16-99-0116 n/a 9/22/99 — — — X — — — X — — — — — — — 

CDV-2E 16-06133 2 13 RE16-99-0106 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2E 16-06133 24 33 RE16-99-0107 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2E 16-06134 0 7 RE16-99-0108 n/a 9/23/99 — — — X — — — X — — — — — — — 
 



Water Canyon/Cañon de Valle Investigation Report 

 284 

Table 6.2-1 (continued) 
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CDV-2E 16-06134 7 15 RE16-99-0109 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2E 16-06135 0 17 RE16-99-0110 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2E 16-06141 0 9 RE16-99-0117 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2E 16-06142 24 31 RE16-99-0118 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2E CV-613241 0 17 CACV-11-170 n/a 10/28/10 X X X X X X X X X X X X X X X 

CDV-2E CV-613242 0 16 CACV-11-171 n/a 10/28/10 X X X X X X X X X X X X X X X 

CDV-2E CV-613243 0 18 CACV-11-172 n/a 10/28/10 X X X X X X X X X X X X X X X 

CDV-2E CV-613244 0 12 CACV-11-173 n/a 10/28/10 X X X X X X X X X X X X X X X 

CDV-2E CV-613245 0 15 CACV-11-174 n/a 10/28/10 X X X X X X X X X X X X X X X 

CDV-2E CV-613246 0 17 CACV-11-175 n/a 10/28/10 X X X X X X X X X X X X X X X 

CDV-2E CV-613247 0 20 CACV-11-176 n/a 10/28/10 X X X X X X X X X X X X X X X 

CDV-2E CV-613248 0 15 CACV-11-177 n/a 10/28/10 X X X X X X X X X X X X X X X 

CDV-2E CV-613249 5 16 CACV-11-178 n/a 10/28/10 X X X X X X X X X X X X X X X 

CDV-2E CV-613250 0 24 CACV-11-179 n/a 10/28/10 X X X X X X X X X X X X X X X 

CDV-2E CV-613241 0 17 CACV-11-180 Field Duplicate 10/28/10 X X X X X X X X X X X X X X X 

CDV-2W 16-06123 0 7 RE16-99-0091 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06124 0 20 RE16-99-0092 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06125 0 13 RE16-99-0093 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06125 13 25 RE16-99-0094 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06126 13 22 RE16-99-0095 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06127 0 6 RE16-99-0096 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06127 12 22 RE16-99-0097 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06128 0 18 RE16-99-0098 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06128 18 30 RE16-99-0099 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06129 0 23 RE16-99-0100 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06130 0 22 RE16-99-0101 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06130 22 34 RE16-99-0102 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06130 38 49 RE16-99-0103 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06131 0 17 RE16-99-0104 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W 16-06132 0 19 RE16-99-0105 n/a 9/23/99 — — — X — — — X — — — — — — — 

CDV-2W CV-613602 16 30 CACV-11-1575 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-2W CV-613603 0 16 CACV-11-1576 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-2W CV-613603 16 24 CACV-11-1577 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-2W CV-613605 20 36 CACV-11-1578 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-2W CV-613606 0 9 CACV-11-1579 n/a 11/19/10 X X X X X X X X X X X X X X X 
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CDV-2W CV-613607 4 20 CACV-11-1580 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-2W CV-613608 4 19 CACV-11-1581 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-2W CV-613609 4 15 CACV-11-1582 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-2W CV-613610 5 23 CACV-11-1583 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-2W CV-613611 0 16 CACV-11-1584 n/a 11/19/10 X X X X X X X X X X X X X X X 

CDV-2W CV-613611 0 16 CACV-11-1586 Field Duplicate 11/19/10 X X X X X X X X X X X X X X X 

CDV-3 CV-613572 30 83 CACV-11-1536 n/a 11/5/10 X X X X X X X X X X X X X X X 

CDV-3 CV-613573 0 19 CACV-11-1537 n/a 11/5/10 X X X X X X X X X X X X X X X 

CDV-3 CV-613574 5 21 CACV-11-1538 n/a 11/5/10 X X X X X X X X X X X X X X X 

CDV-3 CV-613575 2 18 CACV-11-1539 n/a 11/5/10 X X X X X X X X X X X X X X X 

CDV-3 CV-613576 0 18 CACV-11-1540 n/a 11/5/10 X X X X X X X X X X X X X X X 

CDV-3 CV-613577 2 18 CACV-11-1541 n/a 11/5/10 X X X — X X X X X X X X X X X 

CDV-3 CV-613578 0 18 CACV-11-1542 n/a 11/5/10 X X X X X X X X X X X X X X X 

CDV-3 CV-613579 7 20 CACV-11-1543 n/a 11/5/10 X X X X X X X X X X X X X X X 

CDV-3 CV-613580 0 23 CACV-11-1544 n/a 11/5/10 X X X X X X X X X X X X X X X 

CDV-3 CV-613581 5 21 CACV-11-1545 n/a 11/5/10 X X X X X X X X X X X X X X X 

CDV-3 CV-613573 0 19 CACV-11-1546 Field Duplicate 11/5/10 X X X X X X X X X X X X X X X 

CDV-4 CV-613612 0 46 CACV-11-1591 n/a 11/2/10 X X X X X X X X X X X X X X X 

CDV-4 CV-613613 1 18 CACV-11-1592 n/a 11/2/10 X X X X X X X X X X X X X X X 

CDV-4 CV-613614 0 19 CACV-11-1593 n/a 11/2/10 X X X X X X X X X X X X X X X 

CDV-4 CV-613615 7 27 CACV-11-1594 n/a 11/2/10 X X X X X X X X X X X X X X X 

CDV-4 CV-613616 5 17 CACV-11-1595 n/a 11/2/10 X X X X X X X X X X X X X X X 

CDV-4 CV-613617 0 14 CACV-11-1596 n/a 11/2/10 X X X X X X X X X X X X X X X 

CDV-4 CV-613617 14 30 CACV-11-1597 n/a 11/2/10 X X X X X X X X X X X X X X X 

CDV-4 CV-613619 0 22 CACV-11-1598 n/a 11/2/10 X X X X X X X X X X X X X X X 

CDV-4 CV-613620 0 10 CACV-11-1599 n/a 11/2/10 X X X X X X X X X X X X X X X 

CDV-4 CV-613620 16 34 CACV-11-1600 n/a 11/2/10 X X X X X X X X X X X X X X X 

CDV-4 CV-613620 0 10 CACV-11-1601 Field Duplicate 11/2/10 X X X X X X X X X X X X X X X 

CDVN-1 CV-614081 0 16 CACV-11-6770 n/a 4/15/11 X X X X X X X X X X X X X X X 

CDVN-1 CV-614082 2 12 CACV-11-6771 n/a 4/15/11 X X X X X X X X X X X X X X X 

CDVN-1 CV-614083 4 30 CACV-11-6772 n/a 4/15/11 X X X X X X X X X X X X X X X 

CDVN-1 CV-614083 30 47 CACV-11-6773 n/a 4/15/11 X X X X X X X X X X X X X X X 

CDVN-1 CV-614085 0 15 CACV-11-6774 n/a 4/15/11 X X X X X X X X X X X X X X X 

CDVN-1 CV-614085 15 29 CACV-11-6775 n/a 4/15/11 X X X X X X X X X X X X X X X 

CDVN-1 CV-614087 11 24 CACV-11-6776 n/a 4/15/11 X X X X X X X X X X X X X X X 
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CDVN-1 CV-614088 0 10 CACV-11-6777 n/a 4/15/11 X X X X X X X X X X X X X X X 

CDVN-1 CV-614089 0 13 CACV-11-6778 n/a 4/15/11 X X X X X X X X X X X X X X X 

CDVN-1 CV-614090 6 30 CACV-11-6779 n/a 4/15/11 X X X X X X X X X X X X X X X 

CDVN-1 CV-614085 0 15 CACV-11-6780 Field Duplicate 4/15/11 X X X X X X X X X X X X X X X 

CDVS-1 CV-613643 0 15 CACV-11-2360 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDVS-1 CV-613644 0 15 CACV-11-2361 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDVS-1 CV-613645 0 19 CACV-11-2362 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDVS-1 CV-613646 0 19 CACV-11-2363 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDVS-1 CV-613647 4 14 CACV-11-2364 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDVS-1 CV-613648 0 15 CACV-11-2365 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDVS-1 CV-613649 0 19 CACV-11-2366 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDVS-1 CV-613650 4 14 CACV-11-2367 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDVS-1 CV-613651 0 12 CACV-11-2368 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDVS-1 CV-613652 0 14 CACV-11-2369 n/a 11/23/10 X X X X X X X X X X X X X X X 

CDVS-1 CV-613643 0 17 CACV-11-2371 Field Duplicate 11/23/10 X X X X X X X X X X X X X X X 

FL-1 CV-613220 0 15 CACV-11-132 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-1 CV-613221 0 15 CACV-11-133 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-1 CV-613222 0 22 CACV-11-134 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-1 CV-613223 0 13 CACV-11-135 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-1 CV-613224 0 20 CACV-11-136 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-1 CV-613225 0 8 CACV-11-137 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-1 CV-613226 0 19 CACV-11-138 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-1 CV-613227 8 24 CACV-11-139 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-1 CV-613227 24 38 CACV-11-140 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-1 CV-613229 0 26 CACV-11-141 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-1 CV-613229 0 26 CACV-11-152 Field Duplicate 11/22/10 X X X X X X X X X X X X X X X 

FL-2 CV-613230 0 14 CACV-11-142 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-2 CV-613230 17 36 CACV-11-143 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-2 CV-613232 26 59 CACV-11-144 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-2 CV-613233 7 22 CACV-11-145 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-2 CV-613234 9 27 CACV-11-146 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-2 CV-613235 0 22 CACV-11-147 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-2 CV-613236 0 23 CACV-11-148 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-2 CV-613237 0 15 CACV-11-149 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-2 CV-613238 0 11 CACV-11-150 n/a 11/22/10 X X X X X X X X X X X X X X X 
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Table 6.2-1 (continued) 
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FL-2 CV-613238 12 23 CACV-11-151 n/a 11/22/10 X X X X X X X X X X X X X X X 

FL-2 CV-613230 0 14 CACV-11-153 Field Duplicate 11/22/10 X X X X X X X X X X X X X X X 

FL-3 CV-614091 11 38 CACV-11-6783 n/a 4/20/11 — — X X — — — X X X X — X X — 

FL-3 CV-614093 26 40 CACV-11-6784 n/a 4/20/11 — — X X — — — X X X X — X X — 

FL-3 CV-614093 7 17 CACV-11-6785 n/a 4/20/11 — — X X — — — X X X X — X X — 

FL-3 CV-614094 0 36 CACV-11-6786 n/a 4/20/11 — — X X — — — X X X X — X X — 

FL-3 CV-614095 0 6 CACV-11-6787 n/a 4/20/11 — — X X — — — X X X X — X X — 

FL-3 CV-614095 23 49 CACV-11-6788 n/a 4/20/11 — — X X — — — X X X X — X X — 

FL-3 CV-614097 11 40 CACV-11-6789 n/a 4/20/11 — — X X — — — X X X X — X X — 

FL-3 CV-614098 5 31 CACV-11-6790 n/a 4/20/11 — — X X — — — X X X X — X X — 

FL-3 CV-614099 17 39 CACV-11-6791 n/a 4/20/11 — — X X — — — X X X X — X X — 

FL-3 CV-614100 0 12 CACV-11-6792 n/a 4/20/11 — — X X — — — X X X X — X X — 

FL-3 CV-614100 0 12 CACV-11-6793 Field Duplicate 4/20/11 — — X X — — — X X X X — X X — 

MS-1 16-06603 0 16 RE16-00-0361 n/a 9/28/00 — — — X — — — X — — — — X — — 

MS-1 16-06604 0 4 RE16-00-0362 n/a 9/28/00 — — — X — — — X — — — — — — — 

MS-1 16-06605 0 10 RE16-00-0363 n/a 9/28/00 — — — X — — — X — — — — — — — 

MS-1 16-06605 0 23 RE16-00-0364 n/a 9/28/00 — — — X — — — X — — — — X — — 

MS-1 16-06606 0 21 RE16-00-0365 n/a 9/28/00 — — — X — — — X — — — — X — — 

MS-1 16-06607 0 19 RE16-00-0366 n/a 9/28/00 — — — X — — — X — — — — — — — 

MS-1 16-06608 0 12 RE16-00-0367 n/a 9/28/00 — — — X — — — X — — — — — — — 

MS-1 16-06609 0 10 RE16-00-0368 n/a 9/28/00 — — — X — — — X — — — — — — — 

MS-1 16-06610 0 13 RE16-00-0369 n/a 9/28/00 — — — X — — — X — — — — — — — 

MS-1 16-06611 0 10 RE16-00-0370 n/a 9/28/00 — — — X — — — X — — — — — — — 

MS-1 WA-613190 0 18 CAWA-10-27522 n/a 10/13/10 X X X — X X X X X X X X X X X 

MS-1 WA-613191 0 13 CAWA-10-27523 n/a 10/13/10 X X X — X X X X X X X X X X X 

MS-1 WA-613192 0 12 CAWA-10-27524 n/a 10/13/10 X X X — X X X X X X X X X X X 

MS-1 WA-613193 0 8 CAWA-10-27525 n/a 10/13/10 X X X — X X X X X X X X X X X 

MS-1 WA-613193 8 16 CAWA-10-27526 n/a 10/13/10 X X X — X X X X X X X X X X X 

MS-1 WA-613195 0 17 CAWA-10-27527 n/a 10/13/10 X X X — X X X X X X X X X X X 

MS-1 WA-613196 0 30 CAWA-10-27528 n/a 10/13/10 X X X — X X X X X X X X X X X 

MS-1 WA-613197 0 12 CAWA-10-27529 n/a 10/13/10 X X X — X X X X X X X X X X X 

MS-1 WA-613198 0 14 CAWA-10-27530 n/a 10/13/10 X X X — X X X X X X X X X X X 

MS-1 WA-613199 0 12 CAWA-10-27531 n/a 10/13/10 X X X — X X X X X X X X X X X 

MS-1 WA-613196 0 30 CAWA-10-27552 Field Duplicate 10/13/10 X X X — X X X X X X X X X X X 

MS-1 WA-613190 0 18 CAWA-11-6540 n/a 3/28/11 — — — X — — — — — — — — — — — 
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MS-1 WA-613191 0 13 CAWA-11-6541 n/a 3/28/11 — — — X — — — — — — — — — — — 

MS-1 WA-613192 0 12 CAWA-11-6542 n/a 3/28/11 — — — X — — — — — — — — — — — 

MS-1 WA-613193 0 8 CAWA-11-6543 n/a 3/28/11 — — — X — — — — — — — — — — — 

MS-1 WA-613193 8 16 CAWA-11-6544 n/a 3/28/11 — — — X — — — — — — — — — — — 

MS-1 WA-613195 0 17 CAWA-11-6545 n/a 3/28/11 — — — X — — — — — — — — — — — 

MS-1 WA-613196 0 30 CAWA-11-6546 n/a 3/28/11 — — — X — — — — — — — — — — — 

MS-1 WA-613197 0 12 CAWA-11-6547 n/a 3/28/11 — — — X — — — — — — — — — — — 

MS-1 WA-613198 0 14 CAWA-11-6548 n/a 3/28/11 — — — X — — — — — — — — — — — 

MS-1 WA-613199 0 12 CAWA-11-6549 n/a 3/28/11 — — — X — — — — — — — — — — — 

MS-1 WA-613196 0 30 CAWA-11-6550 Field Duplicate 3/28/11 — — — X — — — — — — — — — — — 

SS-1E 16-06594 0 9 RE16-00-0352 n/a 9/28/00 — — — X — — — X — — — — — — — 

SS-1E 16-06595 0 10 RE16-00-0353 n/a 9/28/00 — — — X — — — X — — — — — — — 

SS-1E 16-06596 0 21 RE16-00-0354 n/a 9/28/00 — — — X — — — X — — — — X — — 

SS-1E 16-06597 0 19 RE16-00-0355 n/a 9/28/00 — — — X — — — X — — — — — — — 

SS-1E 16-06593 0 8 RE16-00-0371 n/a 9/29/00 — — — X — — — X — — — — X — — 

SS-1E 16-06593 0 8 RE16-00-0372 Field Duplicate 9/29/00 — — — X — — — X — — — — X — — 

SS-1W 16-06598 0 12 RE16-00-0356 n/a 9/28/00 — — — X — — — X — — — — — — — 

SS-1W 16-06599 0 9 RE16-00-0357 n/a 9/28/00 — — — X — — — X — — — — — — — 

SS-1W 16-06600 0 12 RE16-00-0358 n/a 9/28/00 — — — X — — — X — — — — — — — 

SS-1W 16-06601 0 7 RE16-00-0359 n/a 9/28/00 — — — X — — — X — — — — — — — 

SS-1W 16-06602 0 15 RE16-00-0360 n/a 9/28/00 — — — X — — — X — — — — — — — 

SS-1W WA-613200 1 26 CAWA-10-27532 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-1W WA-613201 0 20 CAWA-10-27533 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-1W WA-613202 13 31 CAWA-10-27534 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-1W WA-613203 0 16 CAWA-10-27535 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-1W WA-613204 2 12 CAWA-10-27536 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-1W WA-613205 1 12 CAWA-10-27537 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-1W WA-613206 12 36 CAWA-10-27538 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-1W WA-613207 0 10 CAWA-10-27539 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-1W WA-613207 10 31 CAWA-10-27540 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-1W WA-613209 0 16 CAWA-10-27541 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-1W WA-613206 12 36 CAWA-10-27553 Field Duplicate 10/14/10 X X X — X X X X X X X X X X X 

SS-1W WA-613200 1 26 CAWA-11-6551 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-1W WA-613201 0 20 CAWA-11-6552 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-1W WA-613202 13 31 CAWA-11-6553 n/a 3/28/11 — — — X — — — — — — — — — — — 
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SS-1W WA-613203 0 16 CAWA-11-6554 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-1W WA-613204 2 12 CAWA-11-6555 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-1W WA-613205 1 12 CAWA-11-6556 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-1W WA-613206 12 36 CAWA-11-6557 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-1W WA-613207 0 10 CAWA-11-6558 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-1W WA-613207 10 31 CAWA-11-6559 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-1W WA-613209 0 16 CAWA-11-6560 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-1W WA-613206 12 36 CAWA-11-6561 Field Duplicate 3/28/11 — — — X — — — — — — — — — — — 

SS-2 WA-613210 2 26 CAWA-10-27542 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-2 WA-613211 0 12 CAWA-10-27543 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-2 WA-613212 0 14 CAWA-10-27544 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-2 WA-613213 0 21 CAWA-10-27545 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-2 WA-613214 6 30 CAWA-10-27546 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-2 WA-613215 0 19 CAWA-10-27547 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-2 WA-613216 0 16 CAWA-10-27548 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-2 WA-613217 0 30 CAWA-10-27549 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-2 WA-613218 30 55 CAWA-10-27550 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-2 WA-613219 22 62 CAWA-10-27551 n/a 10/14/10 X X X — X X X X X X X X X X X 

SS-2 WA-613210 2 26 CAWA-10-27554 Field Duplicate 10/14/10 X X X — X X X X X X X X X X X 

SS-2 WA-613210 2 26 CAWA-11-6562 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-2 WA-613211 0 12 CAWA-11-6563 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-2 WA-613212 0 14 CAWA-11-6564 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-2 WA-613213 0 21 CAWA-11-6565 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-2 WA-613214 6 30 CAWA-11-6566 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-2 WA-613215 0 19 CAWA-11-6567 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-2 WA-613216 0 16 CAWA-11-6568 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-2 WA-613217 0 30 CAWA-11-6569 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-2 WA-613219 22 62 CAWA-11-6571 n/a 3/28/11 — — — X — — — — — — — — — — — 

SS-2 WA-613210 2 26 CAWA-11-6572 Field Duplicate 3/28/11 — — — X — — — — — — — — — — — 

SS-3 WA-614101 0 29 CAWA-11-6797 n/a 4/19/11 X X X X X X X X X X X X X X X 

SS-3 WA-614101 33 48 CAWA-11-6798 n/a 4/19/11 X X X X X X X X X X X X X X X 

SS-3 WA-614103 0 11 CAWA-11-6799 n/a 4/19/11 X X X X X X X X X X X X X X X 

SS-3 WA-614104 0 12 CAWA-11-6800 n/a 4/19/11 X X X X X X X X X X X X X X X 

SS-3 WA-614105 0 21 CAWA-11-6801 n/a 4/19/11 X X X X X X X X X X X X X X X 

SS-3 WA-614106 17 34 CAWA-11-6802 n/a 4/19/11 X X X X X X X X X X X X X X X 
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SS-3 WA-614107 0 12 CAWA-11-6803 n/a 4/19/11 X X X X X X X X X X X X X X X 

SS-3 WA-614108 0 22 CAWA-11-6804 n/a 4/19/11 X X X X X X X X X X X X X X X 

SS-3 WA-614109 0 14 CAWA-11-6805 n/a 4/19/11 X X X X X X X X X X X X X X X 

SS-3 WA-614110 0 10 CAWA-11-6806 n/a 4/19/11 X X X X X X X X X X X X X X X 

SS-3 WA-614108 0 22 CAWA-11-6827 Field Duplicate 4/19/11 X X X X X X X X X X X X X X X 

WA-0 WA-10037 0 6 CAWA-00-0026 n/a 6/29/00 X X — X X — X X — — X — X — X 

WA-2 WA-614111 0 22 CAWA-11-6807 n/a 4/7/11 X X X X X X X X X X X X X X X 

WA-2 WA-614112 5 37 CAWA-11-6808 n/a 4/7/11 X X X X X X X X X X X X X X X 

WA-2 WA-614113 0 12 CAWA-11-6809 n/a 4/7/11 X X X X X X X X X X X X X X X 

WA-2 WA-614114 0 29 CAWA-11-6810 n/a 4/7/11 X X X X X X X X X X X X X X X 

WA-2 WA-614115 0 25 CAWA-11-6811 n/a 4/7/11 X X X X X X X X X X X X X X X 

WA-2 WA-614116 0 23 CAWA-11-6812 n/a 4/7/11 X X X X X X X X X X X X X X X 

WA-2 WA-614116 23 43 CAWA-11-6813 n/a 4/7/11 X X X X X X X X X X X X X X X 

WA-2 WA-614116 43 54 CAWA-11-6814 n/a 4/7/11 X X X X X X X X X X X X X X X 

WA-2 WA-614119 0 12 CAWA-11-6815 n/a 4/7/11 X X X X X X X X X X X X X X X 

WA-2 WA-614120 0 14 CAWA-11-6816 n/a 4/7/11 X X X X X X X X X X X X X X X 

WA-2 WA-614116 23 43 CAWA-11-6828 Field Duplicate 4/7/11 X X X X X X X X X X X X X X X 

WA-2W WA-10000 0 10 CAWA-00-0001 n/a 6/22/00 X X — X X — X X — — X — X — X 

WA-2W WA-10000 10 21 CAWA-00-0002 n/a 6/22/00 X X — X X — X X — — X — X — X 

WA-2W WA-10001 5 19 CAWA-00-0003 n/a 6/22/00 X X — X X — X X — — X — X — X 

WA-2W WA-10002 0 17 CAWA-00-0004 n/a 6/22/00 X X — X X — X X — — X — X — X 

WA-2W WA-10003 0 18 CAWA-00-0005 n/a 6/22/00 X X — X X — X X — — X — X — X 

WA-2W WA-10004 0 9 CAWA-00-0006 n/a 6/22/00 X X — X X — X X — — X — X — X 

WA-2W WA-10005 5 12 CAWA-00-0007 n/a 6/22/00 X X — X X — X X — — X — X — X 

WA-3 WA-10024 0 12 CAWA-00-0009 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-3 WA-10024 12 26 CAWA-00-0010 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-3 WA-10025 0 26 CAWA-00-0011 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-3 WA-10026 0 13 CAWA-00-0012 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-3 WA-10027 5 26 CAWA-00-0013 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-3 WA-10028 25 40 CAWA-00-0014 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-3 WA-10028 6 25 CAWA-00-0015 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-3 WA-10029 0 13 CAWA-00-0016 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-3 WA-10029 13 43 CAWA-00-0017 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-3 WA-613530 0 22 CAWA-11-1424 n/a 10/29/10 X X X X X X X X X X X X X X X 

WA-3 WA-613531 47 68 CAWA-11-1425 n/a 10/29/10 X X X X X X X X X X X X X X X 
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WA-3 WA-613532 0 16 CAWA-11-1426 n/a 10/29/10 X X X X X X X X X X X X X X X 

WA-3 WA-613533 0 17 CAWA-11-1427 n/a 10/29/10 X X X X X X X X X X X X X X X 

WA-3 WA-613533 17 54 CAWA-11-1428 n/a 10/29/10 X X X X X X X X X X X X X X X 

WA-3 WA-613535 0 25 CAWA-11-1429 n/a 10/29/10 X X X X X X X X X X X X X X X 

WA-3 WA-613536 0 25 CAWA-11-1430 n/a 10/29/10 X X X X X X X X X X X X X X X 

WA-3 WA-613537 48 60 CAWA-11-1431 n/a 10/29/10 X X X X X X X X X X X X X X X 

WA-3 WA-613538 44 77 CAWA-11-1432 n/a 10/29/10 X X X X X X X X X X X X X X X 

WA-3 WA-613539 0 13 CAWA-11-1433 n/a 10/29/10 X X X X X X X X X X X X X X X 

WA-3 WA-613539 0 13 CAWA-11-1434 Field Duplicate 10/29/10 X X X X X X X X X X X X X X X 

WA-3E Water at Beta 0 5 CAWA-08-16502 n/a 11/24/08 — — — X X — X X — — X — — — X 

WA-3E Water at Beta 0 4 CAWA-10-4841 n/a 11/6/09 — — — X X — X X — — X — — — — 

WA-4 WA-10030 0 20 CAWA-00-0018 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-4 WA-10031 0 10 CAWA-00-0019 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-4 WA-10032 0 14 CAWA-00-0020 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-4 WA-10033 0 25 CAWA-00-0021 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-4 WA-10034 0 8 CAWA-00-0022 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-4 WA-10035 0 35 CAWA-00-0023 n/a 6/27/00 X X — X X — X X — — X — X — X 

WA-4 WA-10036 0 6 CAWA-00-0025 n/a 6/29/00 X X — X X — X X — — X — X — X 

WA-4 Water at SR-4 0 5 CAWA-08-16503 n/a 11/24/08 — — — X X — X X — — X — — — X 

WA-4 WA-603938 0 3 CAWA-08-16505 n/a 11/24/08 — — — X X — X X — — X — — — X 

WA-4 WA-603939 0 4 CAWA-08-16506 n/a 11/24/08 — — — X X — X X — — X — — — X 

WA-4 WA-613153 0 21 CAWA-10-26996 n/a 10/1/10 X X X — X X X X X X X X X X X 

WA-4 WA-613154 0 24 CAWA-10-26997 n/a 10/1/10 X X X — X X X X X X X X X X X 

WA-4 WA-613155 0 11 CAWA-10-26998 n/a 10/1/10 X X X — X X X X X X X X X X X 

WA-4 WA-613156 0 15 CAWA-10-26999 n/a 10/1/10 X X X — X X X X X X X X X X X 

WA-4 WA-613157 8 27 CAWA-10-27000 n/a 10/1/10 X X X — X X X X X X X X X X X 

WA-4 WA-613158 0 13 CAWA-10-27001 n/a 10/1/10 X X X — X X X X X X X X X X X 

WA-4 WA-613159 0 11 CAWA-10-27002 n/a 10/1/10 X X X — X X X X X X X X X X X 

WA-4 WA-613160 0 17 CAWA-10-27003 n/a 10/1/10 X X X — X X X X X X X X X X X 

WA-4 WA-613161 4 22 CAWA-10-27004 n/a 10/1/10 X X X — X X X X X X X X X X X 

WA-4 WA-613162 6 19 CAWA-10-27005 n/a 10/1/10 X X X — X X X X X X X X X X X 

WA-4 WA-613162 6 19 CAWA-10-27006 Field Duplicate 10/1/10 X X X — X X X X X X X X X X X 

WA-4 WA-613153 0 21 CAWA-11-6573 n/a 3/29/11 — — — X — — — — — — — — — — — 

WA-4 WA-613154 0 24 CAWA-11-6574 n/a 3/29/11 — — — X — — — — — — — — — — — 

WA-4 WA-613155 0 11 CAWA-11-6575 n/a 3/29/11 — — — X — — — — — — — — — — — 
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WA-4 WA-613156 0 15 CAWA-11-6576 n/a 3/29/11 — — — X — — — — — — — — — — — 

WA-4 WA-613157 8 27 CAWA-11-6577 n/a 3/29/11 — — — X — — — — — — — — — — — 

WA-4 WA-613158 0 13 CAWA-11-6578 n/a 3/29/11 — — — X — — — — — — — — — — — 

WA-4 WA-613159 0 11 CAWA-11-6579 n/a 3/29/11 — — — X — — — — — — — — — — — 

WA-4 WA-613160 0 17 CAWA-11-6580 n/a 3/29/11 — — — X — — — — — — — — — — — 

WA-4 WA-613161 4 22 CAWA-11-6581 n/a 3/29/11 — — — X — — — — — — — — — — — 

WA-4 WA-613162 6 19 CAWA-11-6582 n/a 3/29/11 — — — X — — — — — — — — — — — 

WA-4 WA-613162 6 19 CAWA-11-6583 Field Duplicate 3/29/11 — — — X — — — — — — — — — — — 

WA-4W WA-614131 0 20 CAWA-11-7122 n/a 4/22/11 X X X X X — X X X X X — X — X 

WA-4W WA-614132 0 20 CAWA-11-7123 n/a 4/22/11 X X X X X — X X X X X — X — X 

WA-4W WA-614133 41 62 CAWA-11-7124 n/a 4/22/11 X X X X X — X X X X X — X — X 

WA-4W WA-614134 0 23 CAWA-11-7125 n/a 4/22/11 X X X X X — X X X X X — X — X 

WA-4W WA-614134 23 39 CAWA-11-7126 n/a 4/22/11 X X X X X — X X X X X — X — X 

WA-4W WA-614136 0 19 CAWA-11-7127 n/a 4/22/11 X X X X X — X X X X X — X — X 

WA-4W WA-614137 0 15 CAWA-11-7128 n/a 4/22/11 X X X X X — X X X X X — X — X 

WA-4W WA-614137 19 40 CAWA-11-7129 n/a 4/22/11 X X X X X — X X X X X — X — X 

WA-4W WA-614139 0 17 CAWA-11-7130 n/a 4/22/11 X X X X X — X X X X X — X — X 

WA-4W WA-614140 0 17 CAWA-11-7131 n/a 4/22/11 X X X X X — X X X X X — X — X 

WA-4W WA-614132 0 20 CAWA-11-7133 Field Duplicate 4/22/11 X X X X X — X X X X X — X — X 

WA-5 WA-614151 0 10 CAWA-11-7235 n/a 4/13/11 — X — X X — — X X X X — X — X 

WA-5 WA-614152 0 13 CAWA-11-7236 n/a 4/13/11 — X — X X — — X X X X — X — X 

WA-5 WA-614153 0 13 CAWA-11-7237 n/a 4/13/11 — X — X X — — X X X X — X — X 

WA-5 WA-614154 0 15 CAWA-11-7238 n/a 4/13/11 — X — X X — — X X X X — X — X 

WA-5 WA-614154 15 34 CAWA-11-7239 n/a 4/13/11 — X — X X — — X X X X — X — X 

WA-5 WA-614154 34 52 CAWA-11-7240 n/a 4/13/11 — X — X X — — X X X X — X — X 

WA-5 WA-614157 0 14 CAWA-11-7241 n/a 4/13/11 — X — X X — — X X X X — X — X 

WA-5 WA-614158 16 29 CAWA-11-7242 n/a 4/13/11 — X — X X — — X X X X — X — X 

WA-5 WA-614159 0 26 CAWA-11-7243 n/a 4/13/11 — X — X X — — X X X X — X — X 

WA-5 WA-614160 14 39 CAWA-11-7244 n/a 4/13/11 — X — X X — — X X X X — X — X 

WA-5 WA-614159 0 26 CAWA-11-7245 Field Duplicate 4/13/11 — X — X X — — X X X X — X — X 

WAAB-1 WA-614121 0 17 CAWA-11-6817 n/a 4/22/11 X X X X X X X X X X X X X X X 

WAAB-1 WA-614122 11 25 CAWA-11-6818 n/a 4/22/11 X X X X X X X X X X X X X X X 

WAAB-1 WA-614123 0 24 CAWA-11-6819 n/a 4/22/11 X X X X X X X X X X X X X X X 

WAAB-1 WA-614124 0 21 CAWA-11-6820 n/a 4/22/11 X X X X X X X X X X X X X X X 

WAAB-1 WA-614124 26 56 CAWA-11-6821 n/a 4/22/11 X X X X X X X X X X X X X X X 
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Table 6.2-1 (continued) 
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WAAB-1 WA-614126 4 16 CAWA-11-6822 n/a 4/22/11 X X X X X X X X X X X X X X X 

WAAB-1 WA-614127 0 8 CAWA-11-6823 n/a 4/22/11 X X X X X X X X X X X X X X X 

WAAB-1 WA-614128 0 21 CAWA-11-6824 n/a 4/22/11 X X X X X X X X X X X X X X X 

WAAB-1 WA-614129 0 17 CAWA-11-6825 n/a 4/22/11 X X X X X X X X X X X X X X X 

WAAB-1 WA-614130 0 13 CAWA-11-6826 n/a 4/22/11 X X X X X X X X X X X X X X X 

WAAB-1 WA-614130 0 13 CAWA-11-6829 Field Duplicate 4/22/11 X X X X X X X X X X X X X X X 

WAN-1 WA-613540 0 11 CAWA-11-1437 n/a 10/29/10 X X X X X X X X X X X X X X X 

WAN-1 WA-613541 0 8 CAWA-11-1438 n/a 10/29/10 X X X X X X X X X X X X X X X 

WAN-1 WA-613542 0 10 CAWA-11-1439 n/a 10/29/10 X X X X X X X X X X X X X X X 

WAN-1 WA-613543 0 14 CAWA-11-1440 n/a 10/29/10 X X X X X X X X X X X X X X X 

WAN-1 WA-613543 14 24 CAWA-11-1441 n/a 10/29/10 X X X X X X X X X X X X X X X 

WAN-1 WA-613545 0 10 CAWA-11-1442 n/a 10/29/10 X X X X X X X X X X X X X X X 

WAN-1 WA-613546 0 10 CAWA-11-1443 n/a 10/29/10 X X X X X X X X X X X X X X X 

WAN-1 WA-613547 0 16 CAWA-11-1444 n/a 10/29/10 X X X X X X X X X X X X X X X 

WAN-1 WA-613548 7 19 CAWA-11-1445 n/a 10/29/10 X X X X X X X X X X X X X X X 

WAN-1 WA-613549 7 25 CAWA-11-1446 n/a 10/29/10 X X X X X X X X X X X X X X X 

WAN-1 WA-613540 0 11 CAWA-11-1467 Field Duplicate 10/29/10 X X X X X X X X X X X X X X X 

WAN-2 WA-613582 9 45 CAWA-11-1552 n/a 11/24/10 X X X — X X X X X X X X X X X 

WAN-2 WA-613583 0 20 CAWA-11-1553 n/a 11/24/10 X X X — X X X X X X X X X X X 

WAN-2 WA-613584 0 34 CAWA-11-1554 n/a 11/24/10 X X X — X X X X X X X X X X X 

WAN-2 WA-613585 0 13 CAWA-11-1555 n/a 11/24/10 X X X — X X X X X X X X X X X 

WAN-2 WA-613585 13 27 CAWA-11-1556 n/a 11/24/10 X X X — X X X X X X X X X X X 

WAN-2 WA-613587 0 45 CAWA-11-1557 n/a 11/24/10 X X X — X X X X X X X X X X X 

WAN-2 WA-613588 6 20 CAWA-11-1558 n/a 11/24/10 X X X — X X X X X X X X X X X 

WAN-2 WA-613589 0 13 CAWA-11-1559 n/a 11/24/10 X X X — X X X X X X X X X X X 

WAN-2 WA-613590 0 56 CAWA-11-1560 n/a 11/24/10 X X X — X X X X X X X X X X X 

WAN-2 WA-613591 0 21 CAWA-11-1561 n/a 11/24/10 X X X — X X X X X X X X X X X 

WAN-2 WA-613582 9 45 CAWA-11-1562 Field Duplicate 11/24/10 X X X — X X X X X X X X X X X 

WAN-2 WA-613582 9 45 CAWA-11-6584 n/a 3/29/11 — — — X — — — — — — — — — — — 

WAN-2 WA-613583 0 20 CAWA-11-6585 n/a 3/29/11 — — — X — — — — — — — — — — — 

WAN-2 WA-613584 0 34 CAWA-11-6586 n/a 3/29/11 — — — X — — — — — — — — — — — 

WAN-2 WA-613585 0 13 CAWA-11-6587 n/a 3/29/11 — — — X — — — — — — — — — — — 

WAN-2 WA-613585 13 27 CAWA-11-6588 n/a 3/29/11 — — — X — — — — — — — — — — — 

WAN-2 WA-613587 0 45 CAWA-11-6589 n/a 3/29/11 — — — X — — — — — — — — — — — 

WAN-2 WA-613588 6 20 CAWA-11-6590 n/a 3/29/11 — — — X — — — — — — — — — — — 
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Table 6.2-1 (continued) 
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WAN-2 WA-613589 0 13 CAWA-11-6591 n/a 3/29/11 — — — X — — — — — — — — — — — 

WAN-2 WA-613590 0 56 CAWA-11-6592 n/a 3/29/11 — — — X — — — — — — — — — — — 

WAN-2 WA-613591 0 21 CAWA-11-6593 n/a 3/29/11 — — — X — — — — — — — — — — — 

WAN-2 WA-613582 9 45 CAWA-11-6594 Field Duplicate 3/29/11 — — — X — — — — — — — — — — — 

WANE-1 WA-613550 0 14 CAWA-11-1447 n/a 11/5/10 X X X X X X X X X X X X X X X 

WANE-1 WA-613551 0 35 CAWA-11-1448 n/a 11/5/10 X X X X X X X X X X X X X X X 

WANE-1 WA-613552 19 50 CAWA-11-1449 n/a 11/5/10 X X X X X X X X X X X X X X X 

WANE-1 WA-613553 0 18 CAWA-11-1450 n/a 11/5/10 X X X X X X X X X X X X X X X 

WANE-1 WA-613554 42 78 CAWA-11-1451 n/a 11/5/10 X X X X X X X X X X X X X X X 

WANE-1 WA-613555 0 21 CAWA-11-1452 n/a 11/5/10 X X X X X X X X X X X X X X X 

WANE-1 WA-613556 0 17 CAWA-11-1453 n/a 11/5/10 X X X X X X X X X X X X X X X 

WANE-1 WA-613556 17 34 CAWA-11-1454 n/a 11/5/10 X X X X X X X X X X X X X X X 

WANE-1 WA-613558 5 19 CAWA-11-1455 n/a 11/5/10 X X X X X X X X X X X X X X X 

WANE-1 WA-613559 0 14 CAWA-11-1456 n/a 11/5/10 X X X X X X X X X X X X X X X 

WANE-1 WA-613555 0 21 CAWA-11-1468 Field Duplicate 11/5/10 X X X X X X X X X X X X X X X 

WANW-1 WA-613560 0 8 CAWA-11-1457 n/a 11/24/10 X X X — X X X X X X X X X X X 

WANW-1 WA-613560 8 18 CAWA-11-1458 n/a 11/24/10 X X X — X X X X X X X X X X X 

WANW-1 WA-613562 0 12 CAWA-11-1459 n/a 11/24/10 X X X — X X X X X X X X X X X 

WANW-1 WA-613563 0 18 CAWA-11-1460 n/a 11/24/10 X X X — X X X X X X X X X X X 

WANW-1 WA-613564 0 16 CAWA-11-1461 n/a 11/24/10 X X X — X X X X X X X X X X X 

WANW-1 WA-613565 0 23 CAWA-11-1462 n/a 11/24/10 X X X — X X X X X X X X X X X 

WANW-1 WA-613566 0 15 CAWA-11-1463 n/a 11/24/10 X X X — X X X X X X X X X X X 

WANW-1 WA-613567 1 37 CAWA-11-1464 n/a 11/24/10 X X X — X X X X X X X X X X X 

WANW-1 WA-613568 0 17 CAWA-11-1465 n/a 11/24/10 X X X — X X X X X X X X X X X 

WANW-1 WA-613569 11 50 CAWA-11-1466 n/a 11/24/10 X X X — X X X X X X X X X X X 

WANW-1 WA-613569 11 50 CAWA-11-1469 Field Duplicate 11/24/10 X X X — X X X X X X X X X X X 
a 

n/a = Not applicable. 
b 

X = Analysis was performed. 
c 

— = Analysis was not performed. 
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Table 6.2-2 

Inorganic Chemicals above BVs in Water Canyon and Cañon de Valle Sediment Samples 

Reach Sample ID Location ID 
Depth 
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Sediment BV         15400 0.83 3.98 127 1.31 naa 0.4 4420 10.5 4.73 11.2 0.82 13800 

CDV-1C CACV-11-2350 CV-613633 0–14 0–0.46  —b 0.968 (U)  — 190  —  NAc 0.484 (U)  —  — 7.49  —  — 14300 

CDV-1C CACV-11-2351 CV-613634 2–16 0.07–0.52  — 0.975 (U) 6.49 202  —  NA 0.488 (U)  —  — 5.27 15.5  —  — 

CDV-1C CACV-11-2352 CV-613635 0–17 0–0.56  — 1.08 (U)  — 350  —  NA 0.541 (U)  —  — 5.01 25  —  — 

CDV-1C CACV-11-2353 CV-613636 0–17 0–0.56  — 1.05 (U)  —  —  —  NA 0.525 (U)  —  —  —  —  —  — 

CDV-1C CACV-11-2354 CV-613637 0–16 0–0.52  — 1.07 (U)  — 254  —  NA 0.536 (U) 4670 10.9 (J) 6.21 25.1  —  — 

CDV-1C CACV-11-2355 CV-613637 16–35 0.52–1.15  — 1 (U)  — 263  —  NA  — 7070  —  — 17.8 1.07  — 

CDV-1C CACV-11-2356 CV-613639 0–13 0–0.43  — 1.15 (U)  — 236  —  NA 0.576 (U) 5640  —  — 18.1  —  — 

CDV-1C CACV-11-2357 CV-613640 0–18 0–0.59  — 1.02 (U)  —  —  —  NA 0.512 (U)  —  —  — 11.6  —  — 

CDV-1C CACV-11-2358 CV-613641 0–16 0–0.52  — 1.01 (U)  —  —  —  NA 0.507 (U)  —  —  —  —  —  — 

CDV-1C CACV-11-2359 CV-613642 0–14 0–0.46  — 1.11 (U)  — 400  —  NA 0.556 (U) 4540  — 5.37 32.4  —  — 

CDV-1E CACV-11-1565 CV-613592 0–20 0–0.66  — 0.998 (U)  — 531  —  NA 0.499 (U)  —  — 6.31 12.5 (J)  —  — 

CDV-1E CACV-11-1566 CV-613593 0–10 0–0.33  — 1.07 (U)  — 326  —  NA 0.534 (U)  —  —  —  —  —  — 

CDV-1E CACV-11-1567 CV-613594 7–20 0.23–0.66  — 1.05 (U)  — 3600  —  NA 0.526 (U)  —  — 7.45 11.7 (J)  —  — 

CDV-1E CACV-11-1568 CV-613595 0–24 0–0.79  — 1.05 (U)  — 329  —  NA 0.527 (U)  —  —  —  —  —  — 

CDV-1E CACV-11-1569 CV-613596 16–32 0.52–1.05  — 1.12 (U)  — 4070  —  NA 0.559 (U)  —  — 8.18 18.9 (J)  —  — 

CDV-1E CACV-11-1570 CV-613597 12–41 0.39–1.35  — 1.19 (U)  — 2280  —  NA 0.593 (U)  —  — 6.71 19.1 (J)  —  — 

CDV-1E CACV-11-1571 CV-613598 0–18 0–0.59  — 1.07 (U)  — 2080  —  NA 0.533 (U)  —  — 5.29 25.6 (J)  —  — 

CDV-1E CACV-11-1572 CV-613598 18–36 0.59–1.18  — 1.06 (U)  — 2990  —  NA 0.528 (U)  —  — 8.09 37.4 (J)  —  — 

CDV-1E CACV-11-1573 CV-613600 0–13 0–0.43  — 1.08 (U)  — 1330  —  NA 0.54 (U) 5060  — 5.59 15 (J)  —  — 

CDV-1E CACV-11-1574 CV-613601 0–20 0–0.66  — 1.09 (U)  — 3650  —  NA 0.545 (U)  —  — 7.85 39.7 (J)  —  — 

CDV-1E RE16-99-0089 16-06122 0–9 0–0.3  —  —  — 7360  —  —  —  —  — 6.5 (J) 27.7  NA  — 

CDV-1E RE16-99-0090 16-06122 9–16 0.3–0.53  —  —  — 4670  —  —  —  —  —  —  —  NA  — 

CDV-2E CACV-11-170 CV-613241 0–17 0–0.56  —  —  — 3760  —  NA  —  —  —  — 21.9  —  — 

CDV-2E CACV-11-171 CV-613242 0–16 0–0.52  —  —  — 1200  —  NA  —  —  —  —  —  —  — 

CDV-2E CACV-11-172 CV-613243 0–18 0–0.59  — 0.912 (J-)  — 2830  —  NA 0.425 (J)  —  —  — 31.7  —  — 

CDV-2E CACV-11-173 CV-613244 0–12 0–0.39  —  —  — 648  —  NA  —  —  —  —  —  —  — 

CDV-2E CACV-11-174 CV-613245 0–15 0–0.49  —  —  — 236  —  NA 0.542 (U)  —  —  —  —  —  — 

CDV-2E CACV-11-175 CV-613246 0–17 0–0.56  — 1.11 (J-)  — 1840  —  NA  —  —  —  — 22.7  —  — 

CDV-2E CACV-11-176 CV-613247 0–20 0–0.66  — 1.63 (J-)  — 5180  —  NA  —  —  —  — 43.6  —  — 

CDV-2E CACV-11-177 CV-613248 0–15 0–0.49  — 1.19 (J-)  — 2510  —  NA  —  —  —  — 23.6  —  — 

CDV-2E CACV-11-178 CV-613249 5–16 0.16–0.52  —  —  — 6150  —  NA  —  —  —  —  —  —  — 

CDV-2E CACV-11-179 CV-613250 0–24 0–0.79  —  —  —  —  —  NA 0.547 (U)  —  —  —  —  —  — 

CDV-2E RE16-99-0106 16-06133 2–13 0.07–0.43  — 1.3 (J)  — 8990  — 4 (J)  —  —  — 6.6 (J) 29.7  NA  — 

CDV-2E RE16-99-0107 16-06133 24–33 0.79–1.09  — 2.6 (J)  — 4890  — 4.1 (J) 1.1 (J)  — 33.1 4.9 (J) 139  NA  — 
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Table 6.2-2 (continued) 

Reach Sample ID Location ID 
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Sediment BV         15400 0.83 3.98 127 1.31 naa 0.4 4420 10.5 4.73 11.2 0.82 13800 

CDV-2E RE16-99-0108 16-06134 0–7 0–0.23  — 0.93 (U)  — 3750  —  —  —  —  —  — 27.6  NA  — 

CDV-2E RE16-99-0109 16-06134 7–15 0.23–0.49  — 1 (U)  — 5620  —  — 0.44 (J)  —  —  — 28.5  NA  — 

CDV-2E RE16-99-0110 16-06135 0–17 0–0.56  —  —  — 184  —  —  —  —  —  —  —  NA  — 

CDV-2E RE16-99-0111 16-06136 10–26 0.33–0.85  — 1.2 (J)  — 4350  —  —  —  —  — 5.2 (J) 27.2  NA  — 

CDV-2E RE16-99-0112 16-06137 0–12 0–0.4  — 1.1 (U)  — 3280  —  —  —  —  —  — 33.7  NA  — 

CDV-2E RE16-99-0113 16-06138 0–17 0–0.56  — 0.85 (U)  — 6660  —  —  —  —  — 4.8 (J) 13.1  NA  — 

CDV-2E RE16-99-0114 16-06139 9–15 0.3–0.49  —  —  — 6530  —  —  —  —  — 5.2 (J)  —  NA  — 

CDV-2E RE16-99-0115 16-06140 0–10 0–0.33  — 1.2 (J)  — 4770  —  —  —  —  — 4.8 (J) 18.9  NA  — 

CDV-2E RE16-99-0116 16-06140 10–26 0.33–0.85  —  —  — 9770  —  —  —  —  — 6.6 (J) 13.6  NA  — 

CDV-2E RE16-99-0117 16-06141 0–9 0–0.3  — 1.3 (J)  — 5620  —  —  —  —  —  — 17.5  NA  — 

CDV-2E RE16-99-0118 16-06142 24–31 0.79–1.02  — 1.4 (J)  — 3340  —  — 0.5 (J)  —  —  — 49.1  NA  — 

CDV-2W CACV-11-1575 CV-613602 16–30 0.52–0.98  — 1.46 (U)  — 5530  —  NA 0.729 (U)  —  — 6.62 21.3 (J)  —  — 

CDV-2W CACV-11-1576 CV-613603 0–16 0–0.52  — 1.45 (U)  — 4450  —  NA 0.727 (U) 5280  — 7.63 24.9 (J)  —  — 

CDV-2W CACV-11-1577 CV-613603 16–24 0.52–0.79  — 1.47 (U)  — 4250  —  NA 0.734 (U)  —  — 6.39 17.1 (J)  —  — 

CDV-2W CACV-11-1578 CV-613605 20–36 0.66–1.18  — 1.1 (U)  — 33000  —  NA 0.611  —  — 26.8 (J) 27.2  —  — 

CDV-2W CACV-11-1579 CV-613606 0–9 0–0.3  — 1.51 (U)  — 518  —  NA  —  —  —  —  —  —  — 

CDV-2W CACV-11-1580 CV-613607 4–20 0.13–0.66  — 1.15 (U)  — 53600  —  NA 0.599  —  — 36.1 29.1  —  — 

CDV-2W CACV-11-1581 CV-613608 4–19 0.13–0.62  — 1.1 (U)  — 7190  —  NA 0.451 (J)  —  — 8.06  —  —  — 

CDV-2W CACV-11-1582 CV-613609 4–15 0.13–0.49  — 1.06 (U)  — 27000  —  NA 0.493 (J)  —  — 19.2 24.5  —  — 

CDV-2W CACV-11-1583 CV-613610 5–23 0.16–0.75  — 1.06 (U)  — 15800  —  NA 0.586  —  — 14.6 33.3  — 14900 

CDV-2W CACV-11-1584 CV-613611 0–16 0–0.52  — 1.19 (U)  — 4010  —  NA 0.616 5840  — 7.62 19.2 (J)  —  — 

CDV-2W RE16-99-0091 16-06123 0–7 0–0.23  — 0.96 (U)  — 7910  —  —  —  —  — 7 (J) 32.2  NA  — 

CDV-2W RE16-99-0092 16-06124 0–20 0–0.66  — 0.84 (U)  — 20900  — 10.6 (J)  — 5720  — 11.4 (J) 22.9  NA  — 

CDV-2W RE16-99-0093 16-06125 0–13 0–0.43  — 0.89 (U)  — 6340  —  —  —  —  — 6.4 (J) 34.2  NA  — 

CDV-2W RE16-99-0094 16-06125 13–25 0.43–0.82  — 1 (J)  — 4870  —  —  — 4620  — 6.4 (J) 30.4  NA  — 

CDV-2W RE16-99-0095 16-06126 13–22 0.43–0.72  —  —  — 1860  —  —  —  —  —  — 27  NA  — 

CDV-2W RE16-99-0096 16-06127 0–6 0–0.2  —  —  — 10800  —  —  —  —  — 7.4 (J) 44.5  NA  — 

CDV-2W RE16-99-0097 16-06127 12–22 0.39–0.72  — 0.85 (U)  — 37300  —  —  —  —  — 16.9 28.3  NA  — 

CDV-2W RE16-99-0098 16-06128 0–18 0–0.59  — 1 (U)  — 5210  —  —  —  —  — 5.4 (J) 23.9  NA  — 

CDV-2W RE16-99-0099 16-06128 18–30 0.59–0.98  — 0.92 (U)  — 4160  —  —  —  —  —  — 25  NA  — 

CDV-2W RE16-99-0100 16-06129 0–23 0–0.76  —  —  — 20400  —  —  —  —  — 12 (J) 16.4  NA  — 

CDV-2W RE16-99-0101 16-06130 0–22 0–0.72  — 0.87 (U)  — 36800  — 3.1 (J)  —  —  — 17.5 24.1  NA  — 

CDV-2W RE16-99-0102 16-06130 22–34 0.72–1.12  — 0.93 (U)  — 5040  — 2.8 (J)  —  —  — 8.3 (J)  —  NA  — 

CDV-2W RE16-99-0103 16-06130 38–49 1.25–1.61  — 0.92 (U)  — 2560  —  —  —  —  —  —  —  NA  — 

CDV-2W RE16-99-0104 16-06131 0–17 0–0.56  — 1 (U)  — 10200  —  —  —  —  — 7.5 (J) 13.5  NA  — 
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Table 6.2-2 (continued) 
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Sediment BV         15400 0.83 3.98 127 1.31 naa 0.4 4420 10.5 4.73 11.2 0.82 13800 

CDV-2W RE16-99-0105 16-06132 0–19 0–0.62  — 0.86 (U)  — 23800  —  —  —  —  — 13.4 21.9  NA  — 

CDV-3 CACV-11-1536 CV-613572 30–83 0.98–2.72  —  —  — 542  —  NA 0.509 (U)  —  —  —  —  —  — 

CDV-3 CACV-11-1537 CV-613573 0–19 0–0.62  —  —  — 267  —  NA 0.535 (U)  —  —  —  —  —  — 

CDV-3 CACV-11-1538 CV-613574 5–21 0.16–0.69  —  —  — 808  —  NA 0.519 (U)  —  —  —  —  —  — 

CDV-3 CACV-11-1539 CV-613575 2–18 0.07–0.59  — 1.68 (U)  — 10700  —  NA  —  —  —  — 19.6  —  — 

CDV-3 CACV-11-1540 CV-613576 0–18 0–0.59  — 0.868 (U)  — 873  —  NA 0.531 (U)  —  —  —  —  —  — 

CDV-3 CACV-11-1541 CV-613577 2–18 0.07–0.59  —  —  — 2290  —  NA  —  —  —  —  —  —  — 

CDV-3 CACV-11-1542 CV-613578 0–18 0–0.59  — 0.919 (U)  — 443  —  NA  —  —  —  — 13.5  —  — 

CDV-3 CACV-11-1543 CV-613579 7–20 0.23–0.66  —  —  — 663  —  NA  —  —  —  — 11.9  —  — 

CDV-3 CACV-11-1544 CV-613580 0–23 0–0.75  —  —  — 173  —  NA  —  —  —  —  —  —  — 

CDV-3 CACV-11-1545 CV-613581 5–21 0.16–0.69  —  —  — 1100  —  NA  —  —  —  —  —  —  — 

CDV-4 CACV-11-1591 CV-613612 0–46 0–1.51  —  —  — 128 (J-)  —  NA 0.52 (U)  —  —  —  —  —  — 

CDV-4 CACV-11-1592 CV-613613 1–18 0.03–0.59  — 1.06 (UJ)  — 177 (J-)  —  NA 0.532 (U)  —  —  —  —  —  — 

CDV-4 CACV-11-1593 CV-613614 0–19 0–0.62  — 1.13 (U)  — 3000 (J-)  —  NA  —  —  —  — 13.7 (J)  —  — 

CDV-4 CACV-11-1594 CV-613615 7–27 0.23–0.89  — 1.22 (U)  — 1910 (J-)  —  NA  —  —  —  —  —  — 14100 (J) 

CDV-4 CACV-11-1595 CV-613616 5–17 0.16–0.56  —  —  — 325 (J-)  —  NA  —  —  —  —  —  —  — 

CDV-4 CACV-11-1596 CV-613617 0–14 0–0.46  —  —  — 514 (J-)  —  NA  —  —  —  —  —  —  — 

CDV-4 CACV-11-1597 CV-613617 14–30 0.46–0.98  —  —  — 575 (J-)  —  NA  —  —  —  —  —  —  — 

CDV-4 CACV-11-1598 CV-613619 0–22 0–0.72  —  —  — 579 (J-)  —  NA  —  —  —  — 12.6 (J)  —  — 

CDV-4 CACV-11-1599 CV-613620 0–10 0–0.33  —  —  — 740 (J-)  —  NA  —  —  —  — 12.2 (J)  —  — 

CDV-4 CACV-11-1600 CV-613620 16–34 0.52–1.12  — 0.844 (U)  — 515 (J-)  —  NA  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6770 CV-614081 0–16 0–0.52  — 1.02 (U)  — 167  —  NA 0.509 (U)  —  — 4.86  —  —  — 

CDVN-1 CACV-11-6771 CV-614082 2–12 0.07–0.39  — 1.01 (U)  — 142  —  NA 0.503 (U)  —  — 5.26  —  — 14200 

CDVN-1 CACV-11-6772 CV-614083 4–30 0.13–0.98  — 0.949 (U)  —  —  —  NA 0.474 (U)  —  —  —  —  —  — 

CDVN-1 CACV-11-6773 CV-614083 30–47 0.98–1.54  — 1.05 (U)  —  —  —  NA 0.525 (U)  —  — 5.24  —  —  — 

CDVN-1 CACV-11-6774 CV-614085 0–15 0–0.49  — 1.05 (U)  — 210  —  NA 0.524 (U) 4520  — 5.34 12  —  — 

CDVN-1 CACV-11-6775 CV-614085 15–29 0.49–0.95  — 1.01 (U)  —  —  —  NA 0.504 (U)  —  — 5.19  —  —  — 

CDVN-1 CACV-11-6776 CV-614087 11–24 0.36–0.79  — 1 (U)  —  —  —  NA 0.501 (U)  —  —  —  —  —  — 

CDVN-1 CACV-11-6777 CV-614088 0–10 0–0.33  — 1.04 (U)  —  —  —  NA 0.522 (U)  —  —  —  —  —  — 

CDVN-1 CACV-11-6778 CV-614089 0–13 0–0.43  — 1.06 (U)  — 128  —  NA 0.532 (U)  —  —  —  —  —  — 

CDVN-1 CACV-11-6779 CV-614090 6–30 0.2–0.98  — 1.02 (U)  — 145  —  NA 0.509 (U)  —  —  —  —  —  — 

CDVS-1 CACV-11-2360 CV-613643 0–15 0–0.49  — 0.973 (U)  — 162  —  NA 0.487 (U)  —  —  — 20.9  —  — 

CDVS-1 CACV-11-2361 CV-613644 0–15 0–0.49  — 1.09 (U)  — 140  —  NA 0.547 (U)  —  —  — 17.1  —  — 

CDVS-1 CACV-11-2362 CV-613645 0–19 0–0.62  — 1.07 (U)  — 184  —  NA 0.537 (U)  —  —  — 19.7  —  — 

CDVS-1 CACV-11-2363 CV-613646 0–19 0–0.62  — 0.988 (U)  — 174  —  NA 0.494 (U)  —  —  — 21.3  —  — 
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Table 6.2-2 (continued) 
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Sediment BV         15400 0.83 3.98 127 1.31 naa 0.4 4420 10.5 4.73 11.2 0.82 13800 

CDVS-1 CACV-11-2364 CV-613647 4–14 0.13–0.46  — 1.08  — 1130  —  NA 0.511 (U)  — 57.2  — 138  —  — 

CDVS-1 CACV-11-2365 CV-613648 0–15 0–0.49  — 0.891 (U)  —  —  —  NA 0.446 (U)  —  —  — 17.8  —  — 

CDVS-1 CACV-11-2366 CV-613649 0–19 0–0.62  — 0.935 (U)  — 152  —  NA 0.468 (U)  —  —  — 30.2  —  — 

CDVS-1 CACV-11-2367 CV-613650 4–14 0.13–0.46  — 1.16 (U)  — 312  —  NA 0.58 (U)  — 11.4 4.89 43.4  —  — 

CDVS-1 CACV-11-2368 CV-613651 0–12 0–0.39  —  —  — 303  —  NA 0.577 (U)  — 14.1 4.8 49.5  —  — 

CDVS-1 CACV-11-2369 CV-613652 0–14 0–0.46  — 0.997 (U)  — 253  —  NA  —  —  —  — 39.5  —  — 

FL-1 CACV-11-132 CV-613220 0–15 0–0.49  — 1.15 (U) 10.1 300  —  NA  — 5040 38.5 7.45 69.1  — 15600 

FL-1 CACV-11-133 CV-613221 0–15 0–0.49  — 1.08 (U) 5.89 275  —  NA 0.538 (U) 4950 15.3 5.77 34.5  —  — 

FL-1 CACV-11-134 CV-613222 0–22 0–0.72  — 0.978 (U) 4.52 249  —  NA 0.489 (U)  —  — 5.65 14.7  —  — 

FL-1 CACV-11-135 CV-613223 0–13 0–0.43  — 1.08 (U)  — 182  —  NA 0.54 (U)  —  —  —  —  —  — 

FL-1 CACV-11-136 CV-613224 0–20 0–0.66  — 1.18 (U)  — 176  —  NA 0.588 (U)  —  — 4.87  —  —  — 

FL-1 CACV-11-137 CV-613225 0–8 0–0.26  — 1.27 (U) 9.13 338  —  NA 0.637 (U)  — 20.2 11.6 48.1  — 15900 

FL-1 CACV-11-138 CV-613226 0–19 0–0.62  — 1.18 (U)  — 213  —  NA 0.592 (U)  —  — 5.12  —  —  — 

FL-1 CACV-11-139 CV-613227 8–24 0.26–0.79  — 0.965 (U) 5.07 239  —  NA 0.483 (U)  — 10.9 5.3 15.1  —  — 

FL-1 CACV-11-140 CV-613227 24–38 0.79–1.25  — 0.978 (U)  — 210  —  NA 0.489 (U)  —  —  —  —  —  — 

FL-1 CACV-11-141 CV-613229 0–26 0–0.85  — 1.04 (U) 4.1 296  —  NA 0.522 (U)  — 13.8  — 24.2  —  — 

FL-2 CACV-11-142 CV-613230 0–14 0–0.46  — 0.992 (U)  — 553  —  NA 0.496 (U)  —  —  —  —  —  — 

FL-2 CACV-11-143 CV-613230 17–36 0.56–1.18  — 1.08 (U)  — 582  —  NA 0.54 (U)  —  —  —  —  —  — 

FL-2 CACV-11-144 CV-613232 26–59 0.85–1.94  — 1.28 (U)  — 825  —  NA 0.642 (U)  —  —  —  —  —  — 

FL-2 CACV-11-145 CV-613233 7–22 0.23–0.72  — 1.16 (U) 4.48 720  —  NA 0.582 (U)  — 17.6  — 12.5  —  — 

FL-2 CACV-11-146 CV-613234 9–27 0.3–0.89  — 0.951 (U)  —  —  —  NA 0.475 (U)  — 12  —  —  — 16100 

FL-2 CACV-11-147 CV-613235 0–22 0–0.72  — 1.08 (U)  — 906  —  NA 0.54 (U)  —  —  —  —  —  — 

FL-2 CACV-11-148 CV-613236 0–23 0–0.75  — 1.09 (U)  — 1090  —  NA 0.547 (U)  —  —  —  —  —  — 

FL-2 CACV-11-149 CV-613237 0–15 0–0.49  — 1.09 (U)  —  —  —  NA 0.544 (U)  —  —  —  —  —  — 

FL-2 CACV-11-150 CV-613238 0–11 0–0.36  — 1.04 (U)  — 258  —  NA 0.519 (U)  —  —  —  —  —  — 

FL-2 CACV-11-151 CV-613238 12–23 0.39–0.75  — 1.01 (U)  — 740  —  NA 0.506 (U)  —  — 5.06 12.1  —  — 

FL-3 CACV-11-6783 CV-614091 11–38 0.36–1.25  —  —  — 301  —  NA 0.973 (U)  —  —  —  —  NA  — 

FL-3 CACV-11-6784 CV-614093 26–40 0.85–1.31  — 1.93 (U)  — 175  —  NA 0.566 (U)  —  —  —  —  NA  — 

FL-3 CACV-11-6785 CV-614093 7–17 0.23–0.56  — 1.96 (U)  — 946  —  NA 0.597 (U)  —  — 5.53  —  NA  — 

FL-3 CACV-11-6786 CV-614094 0–36 0–1.18  — 2.28 (U)  —  —  —  NA 0.602 (U)  —  —  —  —  NA  — 

FL-3 CACV-11-6787 CV-614095 0–6 0–0.2  — 1.46 (U)  — 147  —  NA 0.662 (U)  —  —  —  —  NA  — 

FL-3 CACV-11-6788 CV-614095 23–49 0.75–1.61  — 1.82 (U)  —  —  —  NA 0.512 (U)  —  —  —  —  NA  — 

FL-3 CACV-11-6789 CV-614097 11–40 0.36–1.31  — 1.16 (U)  —  —  —  NA 0.497 (U)  —  —  —  —  NA  — 

FL-3 CACV-11-6790 CV-614098 5–31 0.16–1.02  — 1.2 (U)  — 320  —  NA 0.641 (U)  —  —  —  —  NA  — 

FL-3 CACV-11-6791 CV-614099 17–39 0.56–1.28  — 1.88 (U)  —  —  —  NA 0.553 (U)  —  —  —  —  NA  — 
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Table 6.2-2 (continued) 
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Sediment BV         15400 0.83 3.98 127 1.31 naa 0.4 4420 10.5 4.73 11.2 0.82 13800 

FL-3 CACV-11-6792 CV-614100 0–12 0–0.39  — 2.18 (U)  — 153  —  NA 0.52 (U)  —  —  —  —  NA  — 

MS-1 CAWA-10-27522 WA-613190 0–18 0–0.59  — 5.91 (U)  —  —  —  NA 0.591 (U)  —  —  —  —  —  — 

MS-1 CAWA-10-27523 WA-613191 0–13 0–0.43  — 1.12 (U)  —  —  —  NA  —  —  —  —  —  —  — 

MS-1 CAWA-10-27524 WA-613192 0–12 0–0.39  — 5.35 (U)  —  —  —  NA  —  —  —  —  —  —  — 

MS-1 CAWA-10-27525 WA-613193 0–8 0–0.26  — 1.07 (U)  —  —  —  NA  —  —  —  —  —  —  — 

MS-1 CAWA-10-27526 WA-613193 8–16 0.26–0.52  — 1.03 (U)  —  —  —  NA 0.514 (U)  —  —  —  —  —  — 

MS-1 CAWA-10-27527 WA-613195 0–17 0–0.56  — 5.59 (U)  —  —  —  NA  —  —  —  —  —  —  — 

MS-1 CAWA-10-27528 WA-613196 0–30 0–0.98  — 1.07 (U)  —  —  —  NA 0.534 (U)  —  — 6.42  —  —  — 

MS-1 CAWA-10-27529 WA-613197 0–12 0–0.39  — 5.26 (U)  —  —  —  NA 0.526 (U)  —  — 4.78  —  — 17700 

MS-1 CAWA-10-27530 WA-613198 0–14 0–0.46  — 5.22 (U)  —  —  —  NA  —  —  — 7.77  —  —  — 

MS-1 CAWA-10-27531 WA-613199 0–12 0–0.39  — 7.85 (U) 4.14  —  —  NA 0.785 (U) 4740  —  —  —  —  — 

MS-1 RE16-00-0361 16-06603 0–16 0–0.5249  —  NA  —  —  — 43  —  —  —  —  —  NA  — 

MS-1 RE16-00-0362 16-06604 0–4 0–0.1312  —  NA  —  —  — 11 (J)  —  —  —  —  —  NA  — 

MS-1 RE16-00-0363 16-06605 0–10 0–0.3281  —  NA  —  —  — 36  —  —  —  —  —  NA  — 

MS-1 RE16-00-0364 16-06605 0–23 0.3281–0.7546  —  NA  —  —  — 29 (J)  —  —  —  —  —  NA  — 

MS-1 RE16-00-0365 16-06606 0–21 0–0.689  —  NA  —  —  — 41  —  —  —  —  —  NA  — 

MS-1 RE16-00-0366 16-06607 0–19 0–0.6234  —  NA  —  —  — 5.2 (J)  —  —  —  —  —  NA  — 

MS-1 RE16-00-0367 16-06608 0–12 0–0.3937  —  NA  —  —  — 5 (J)  —  —  —  —  —  NA  — 

MS-1 RE16-00-0368 16-06609 0–10 0–0.3281  —  NA  —  —  — 3.9 (J)  —  —  —  —  —  NA  — 

MS-1 RE16-00-0369 16-06610 0–13 0–0.4265  —  NA  —  —  — 2.5 (J)  —  —  —  —  —  NA  — 

MS-1 RE16-00-0370 16-06611 0–10 0–0.3281  —  NA  —  —  — 3.7 (J)  —  —  —  —  —  NA  — 

SS-1E RE16-00-0352 16-06594 0–9 0–0.2953  —  NA 7.3 1100 (J-)  — 13 (J) 0.66 4900 18  — 51 (J-)  NA  — 

SS-1E RE16-00-0353 16-06595 0–10 0–0.3281  —  NA  — 190 (J-)  — 3.8 (J)  —  —  —  —  —  NA  — 

SS-1E RE16-00-0354 16-06596 0–21 0–0.689  —  NA 5.2 590 (J-)  — 31  —  — 21  — 48 (J-)  NA  — 

SS-1E RE16-00-0355 16-06597 0–19 0–0.6234  —  NA  — 250 (J-)  — 10 (J)  —  —  —  —  —  NA  — 

SS-1E RE16-00-0371 16-06593 0–8 0–0.2625  —  NA  — 260  — 7.4 (J)  —  —  —  —  —  NA  — 

SS-1W CAWA-10-27532 WA-613200 1–26 0.03–0.85  — 1.06 (UJ)  — 196 (J+)  —  NA  —  —  —  —  —  —  — 

SS-1W CAWA-10-27533 WA-613201 0–20 0–0.66  — 5.75 (UJ)  — 340 (J+)  —  NA  —  — 10.6  — 23.6 (J)  —  — 

SS-1W CAWA-10-27534 WA-613202 13–31 0.43–1.02  — 1.14 (UJ)  — 771 (J+)  —  NA 0.467 (J)  — 14  — 65.7 (J)  —  — 

SS-1W CAWA-10-27535 WA-613203 0–16 0–0.52  — 6.64 (UJ)  — 2490 (J+)  —  NA 1.24 4590 40  — 177 (J)  — 14200 

SS-1W CAWA-10-27536 WA-613204 2–12 0.07–0.39  — 5.4 (UJ)  —  —  —  NA 0.54 (U)  —  —  —  —  —  — 

SS-1W CAWA-10-27537 WA-613205 1–12 0.03–0.39  — 5.08 (UJ)  — 584 (J+)  —  NA  —  —  —  —  —  —  — 

SS-1W CAWA-10-27538 WA-613206 12–36 0.39–1.18  — 6.11 (UJ)  — 290 (J+)  —  NA  —  —  —  — 17.5 (J)  —  — 

SS-1W CAWA-10-27539 WA-613207 0–10 0–0.33  — 1.28 (UJ)  — 631 (J+)  —  NA  —  — 13.8  — 40.6 (J)  —  — 

SS-1W CAWA-10-27540 WA-613207 10–31 0.33–1.02  — 5.59 (UJ)  — 787 (J+)  —  NA  —  —  — 4.96 21.4 (J)  —  — 
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Table 6.2-2 (continued) 
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Sediment BV         15400 0.83 3.98 127 1.31 naa 0.4 4420 10.5 4.73 11.2 0.82 13800 

SS-1W CAWA-10-27541 WA-613209 0–16 0–0.52  — 4.79 (UJ)  — 270 (J+)  —  NA  —  —  —  —  —  —  — 

SS-1W RE16-00-0356 16-06598 0–12 0–0.3937  —  NA 8.5 870 (J-)  —  — 0.56  — 15  — 55 (J-)  NA  — 

SS-1W RE16-00-0357 16-06599 0–9 0–0.2953  —  NA 5.2 720 (J-)  — 3.5 (J)  —  — 12  — 39 (J-)  NA  — 

SS-1W RE16-00-0358 16-06600 0–12 0–0.3937 17000  NA 10 1100 (J-)  — 5.5 (J) 1  — 30 5.6 100 (J-)  NA 16000 

SS-1W RE16-00-0359 16-06601 0–7 0–0.2297  —  NA 7.9 750 (J-)  — 4.4 (J) 0.64  — 16 5.8 56 (J-)  NA  — 

SS-1W RE16-00-0360 16-06602 0–15 0–0.4921  —  NA 9.5 1700 (J-)  —  — 0.74  — 21  — 82 (J-)  NA  — 

SS-2 CAWA-10-27542 WA-613210 2–26 0.07–0.85  — 5.08 (UJ)  — 295 (J+)  —  NA 0.508 (U)  —  —  —  —  —  — 

SS-2 CAWA-10-27543 WA-613211 0–12 0–0.39  — 1.15 (UJ)  — 307 (J+)  —  NA  —  —  — 5.03  —  —  — 

SS-2 CAWA-10-27544 WA-613212 0–14 0–0.46  — 4.82 (UJ)  — 447 (J+)  —  NA  —  —  —  — 12.5 (J)  —  — 

SS-2 CAWA-10-27545 WA-613213 0–21 0–0.69  — 5.37 (UJ)  — 512 (J+)  —  NA  —  —  —  — 11.8 (J)  —  — 

SS-2 CAWA-10-27546 WA-613214 6–30 0.2–0.98  — 5.27 (UJ)  — 556  —  NA  —  —  —  —  —  —  — 

SS-2 CAWA-10-27547 WA-613215 0–19 0–0.62  — 5.26 (UJ)  — 219 (J+)  —  NA  —  —  —  —  —  —  — 

SS-2 CAWA-10-27548 WA-613216 0–16 0–0.52  — 5.76 (UJ)  — 165 (J+)  —  NA  —  —  — 5.17  —  —  — 

SS-2 CAWA-10-27549 WA-613217 0–30 0–0.98  — 5.85 (UJ)  — 349 (J+)  —  NA  —  —  —  —  —  —  — 

SS-2 CAWA-10-27550 WA-613218 30–55 0.98–1.8  — 5.65 (UJ)  — 513 (J+)  —  NA  —  —  —  —  —  — 13900 

SS-2 CAWA-10-27551 WA-613219 22–62 0.72–2.03  — 5.75 (UJ)  — 522  —  NA  —  — 13.1  —  —  —  — 

SS-3 CAWA-11-6797 WA-614101 0–29 0–0.95  — 1.94 (U)  — 616  —  NA 0.544 (U)  —  — 5.51 16  — 14300 

SS-3 CAWA-11-6798 WA-614101 33–48 1.08–1.57  — 1.55 (U)  — 650  —  NA 0.659 (U)  —  —  —  —  —  — 

SS-3 CAWA-11-6799 WA-614103 0–11 0–0.36  — 1.88 (U)  — 137  —  NA 0.53 (U)  —  —  —  —  —  — 

SS-3 CAWA-11-6800 WA-614104 0–12 0–0.39  — 1.99 (U)  —  —  —  NA  —  —  —  —  —  —  — 

SS-3 CAWA-11-6801 WA-614105 0–21 0–0.69  — 1.65 (U)  — 368  —  NA 0.669 (U)  —  —  —  —  —  — 

SS-3 CAWA-11-6802 WA-614106 17–34 0.56–1.12  — 2.26 (J)  — 683  —  NA 0.686 (U)  —  —  — 11.8  —  — 

SS-3 CAWA-11-6803 WA-614107 0–12 0–0.39  — 1.55 (U)  — 179  —  NA 0.53 (U)  —  —  — 16.4 1.25  — 

SS-3 CAWA-11-6804 WA-614108 0–22 0–0.72  — 1.74 (U)  — 323  —  NA 0.645 (U)  —  —  —  —  —  — 

SS-3 CAWA-11-6805 WA-614109 0–14 0–0.46  — 1.36 (U)  —  —  —  NA 0.557 (U)  —  —  —  —  —  — 

SS-3 CAWA-11-6806 WA-614110 0–10 0–0.33  —  —  —  —  —  NA 0.504 (U)  —  —  —  —  —  — 

WA-0 CAWA-00-0026 WA-10037 0–6 0–0 3900 0.37 (J-) 1.2 (J-) 100 (J-) 0.29 (J)  NA  — 3100 (J-) 3.4 2.2 4.3 1.2 5100 

WA-2 CAWA-11-6807 WA-614111 0–22 0–0.72  — 1.03 (U)  —  —  —  NA 0.516 (U)  —  —  —  —  —  — 

WA-2 CAWA-11-6808 WA-614112 5–37 0.72–1.21  — 1.3 (U)  —  —  —  NA 0.652 (U)  —  —  —  —  —  — 

WA-2 CAWA-11-6809 WA-614113 0–12 0–0.39  — 1.36 (U)  —  —  —  NA 0.679 (U)  —  —  —  —  —  — 

WA-2 CAWA-11-6810 WA-614114 0–29 0–0.95  — 1.28 (U)  —  —  —  NA 0.641 (U)  —  —  —  —  —  — 

WA-2 CAWA-11-6811 WA-614115 0–25 0–0.82  —  —  —  —  —  NA 0.575 (U)  —  —  —  —  —  — 

WA-2 CAWA-11-6812 WA-614116 0–23 0–0.75  — 1.21 (U)  —  —  —  NA 0.603 (U)  —  —  —  —  —  — 

WA-2 CAWA-11-6813 WA-614116 23–43 0.75–1.41  —  —  — 270  —  NA 0.62 (U)  —  —  —  —  —  — 

WA-2 CAWA-11-6814 WA-614116 43–54 1.41–1.77  — 1.19 (U)  — 249  —  NA 0.595 (U)  —  —  —  —  —  — 
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Table 6.2-2 (continued) 
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Sediment BV         15400 0.83 3.98 127 1.31 naa 0.4 4420 10.5 4.73 11.2 0.82 13800 

WA-2 CAWA-11-6815 WA-614119 0–12 0–0.39  — 1.3 (U)  —  —  —  NA 0.649 (U)  —  —  —  —  —  — 

WA-2 CAWA-11-6816 WA-614120 0–14 0–0.46  — 1.3 (U)  — 172  —  NA 0.648 (U)  —  —  —  —  —  — 

WA-2W CAWA-00-0001 WA-10000 0–10 0–0.33  —  —  — 150  —  NA  —  —  —  —  —  —  — 

WA-2W CAWA-00-0002 WA-10000 10–21 0.33–0.69  —  —  — 180  —  NA  —  —  —  —  —  —  — 

WA-2W CAWA-00-0003 WA-10001 5–19 0.16–0.62  —  —  — 170  —  NA  — 4800  —  —  —  —  — 

WA-2W CAWA-00-0004 WA-10002 0–17 0–0.56  —  —  — 180  —  NA  —  —  —  —  —  —  — 

WA-2W CAWA-00-0005 WA-10003 0–18 0–0.59  —  —  — 300  —  NA  —  —  —  —  —  —  — 

WA-2W CAWA-00-0006 WA-10004 0–9 0–0.3  —  —  —  —  —  NA  —  —  —  —  —  —  — 

WA-2W CAWA-00-0007 WA-10005 5–12 0.16–0.39  —  —  — 140  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-00-0010 WA-10024 12–26 0.39–0.85  —  —  — 200  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-00-0011 WA-10025 0–26 0–0.85  —  —  — 210  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-00-0012 WA-10026 0–13 0–0.43  —  —  — 170  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-00-0013 WA-10027 5–26 0.16–0.85  —  —  — 130  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-00-0014 WA-10028 25–40 0.82–1.31  —  —  —  —  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-00-0015 WA-10028 6–25 0.2–0.82  —  —  — 150  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-00-0016 WA-10029 0–13 0–0.43  —  —  — 240  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-00-0017 WA-10029 13–43 0.43–1.41  —  —  — 280  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-11-1424 WA-613530 0–22 0–0.72  —  —  —  —  —  NA  —  —  —  —  — 1.01 (J-)  — 

WA-3 CAWA-11-1425 WA-613531 47–68 1.54–2.23  —  —  —  —  —  NA 0.643 (U)  —  —  —  —  —  — 

WA-3 CAWA-11-1426 WA-613532 0–16 0–0.52  —  —  — 129  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-11-1427 WA-613533 0–17 0–0.56  —  —  — 282  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-11-1428 WA-613533 17–54 0.56–1.77  — 1.16 (U)  — 357  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-11-1429 WA-613535 0–25 0–0.82  —  —  —  —  —  NA 0.529 (U)  —  —  —  —  —  — 

WA-3 CAWA-11-1430 WA-613536 0–25 0–0.82  —  —  — 187  —  NA 0.657 (U)  —  —  —  — 1.11 (J-) 13900 

WA-3 CAWA-11-1431 WA-613537 48–60 1.57–1.97  — 0.974 (U)  — 580  —  NA  —  —  —  —  —  — 15900 

WA-3 CAWA-11-1432 WA-613538 44–77 1.44–2.53  —  —  — 1550  —  NA  —  —  —  —  —  —  — 

WA-3 CAWA-11-1433 WA-613539 0–13 0–0.43  — 1.29 (UJ)  —  —  —  NA 0.644 (U)  —  —  —  —  —  — 

WA-3E CAWA-08-16502 Water at Beta 0–5 0–0.16  — 0.987 (J-) 4.08  —  —  NA 0.603 (U)  —  —  —  —  NA  — 

WA-3E CAWA-10-4841 Water at Beta 0–4 0–0.13  — 1.27 (U)  —  —  —  NA 0.634 (U)  —  —  —  —  NA  — 

WA-4 CAWA-00-0018 WA-10030 0–20 0–0.66  —  —  — 730  —  NA  —  —  —  —  —  —  — 

WA-4 CAWA-00-0019 WA-10031 0–10 0–0.33  —  —  — 180  —  NA  —  —  —  —  —  —  — 

WA-4 CAWA-00-0020 WA-10032 0–14 0–0.46  —  —  — 820  —  NA  —  —  —  —  —  —  — 

WA-4 CAWA-00-0021 WA-10033 0–25 0–0.82  —  —  — 460  —  NA  —  —  —  —  —  —  — 

WA-4 CAWA-00-0022 WA-10034 0–8 0–0.26  —  —  — 220  —  NA  —  —  —  —  —  —  — 

WA-4 CAWA-00-0023 WA-10035 0–35 0–1.15  —  —  —  —  —  NA  —  —  —  —  —  —  — 



Water Canyon/Cañon de Valle Investigation Report 

 302 

Table 6.2-2 (continued) 
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Sediment BV         15400 0.83 3.98 127 1.31 naa 0.4 4420 10.5 4.73 11.2 0.82 13800 

WA-4 CAWA-00-0025 WA-10036 0–6 0–0.2  —  —  — 220 (J-)  —  NA  — 7900 (J-)  —  —  — 1.8  — 

WA-4 CAWA-08-16503 Water at SR-4 0–5 0–0.16  — 1.09 (J-) 4.18  —  —  NA 0.489 (U)  —  —  —  —  NA  — 

WA-4 CAWA-08-16505 WA-603938 0–3 0–0.1  — 2.01 (J-) 8.48 264 (J)  —  NA 0.502 (U)  —  —  —  —  NA  — 

WA-4 CAWA-08-16506 WA-603939 0–4 0–0.13  — 1.47 (J-) 6.78  —  —  NA 0.494 (U)  —  —  —  —  NA  — 

WA-4 CAWA-10-26996 WA-613153 0–21 0–0.69  — 1.08 (U)  — 338  —  NA 0.539 (U)  NA  —  —  —  —  — 

WA-4 CAWA-10-26997 WA-613154 0–24 0–0.79  —  —  — 435  —  NA 0.51 (U)  NA  —  —  —  —  — 

WA-4 CAWA-10-26998 WA-613155 0–11 0–0.36  —  —  — 430  —  NA  —  NA  —  —  —  —  — 

WA-4 CAWA-10-26999 WA-613156 0–15 0–0.49  —  —  — 210  —  NA 0.503 (U)  NA  —  —  —  —  — 

WA-4 CAWA-10-27000 WA-613157 8–27 0.26–0.89  — 1.02 (U)  — 651  —  NA  —  NA  —  —  —  —  — 

WA-4 CAWA-10-27001 WA-613158 0–13 0–0.43  —  —  — 234  —  NA  —  NA  —  —  —  —  — 

WA-4 CAWA-10-27002 WA-613159 0–11 0–0.36  —  —  — 197  —  NA 0.532 (U)  NA  —  —  —  —  — 

WA-4 CAWA-10-27003 WA-613160 0–17 0–0.56  — 0.994 (U)  —  —  —  NA 0.497 (U)  NA  —  —  —  —  — 

WA-4 CAWA-10-27004 WA-613161 4–22 0.13–0.72  —  —  — 238  —  NA 0.493 (U)  NA  —  —  —  —  — 

WA-4 CAWA-10-27005 WA-613162 6–19 0.2–0.62  —  —  — 527  —  NA  —  NA  —  —  —  —  — 

WA-4W CAWA-11-7122 WA-614131 0–20 0–0.66  — 1.05 (U)  — 145  —  NA 0.524 (U)  —  —  —  — 0.9  — 

WA-4W CAWA-11-7123 WA-614132 0–20 0–0.66  — 0.999 (U)  —  —  —  NA 0.499 (U)  —  —  —  —  —  — 

WA-4W CAWA-11-7124 WA-614133 41–62 1.35–2.03  — 1.03 (U)  — 547  —  NA 0.517 (U)  —  —  —  —  —  — 

WA-4W CAWA-11-7125 WA-614134 0–23 0–0.75  — 0.939 (U)  — 374  —  NA 0.469 (U)  —  —  —  —  —  — 

WA-4W CAWA-11-7126 WA-614134 23–39 0.75–1.28  — 1.02 (U)  — 677  —  NA 0.511 (U)  —  —  —  —  — 16600 

WA-4W CAWA-11-7127 WA-614136 0–19 0–0.62  — 1.02 (U)  — 209  —  NA 0.511 (U)  —  —  —  —  —  — 

WA-4W CAWA-11-7128 WA-614137 0–15 0–0.49  — 0.967 (U)  — 205  —  NA 0.484 (U)  —  —  —  —  —  — 

WA-4W CAWA-11-7129 WA-614137 19–40 0.62–1.31  — 0.978 (U)  — 263  —  NA 0.489 (U)  —  —  —  —  — 18300 

WA-4W CAWA-11-7130 WA-614139 0–17 0–0.56  — 1.11 (U)  — 194  —  NA 0.557 (U)  —  —  —  — 0.892  — 

WA-4W CAWA-11-7131 WA-614140 0–17 0–0.56  — 1.04 (U)  — 148  —  NA 0.518 (U)  —  —  —  —  — 16800 

WA-5 CAWA-11-7235 WA-614151 0–10 0–0.33  — 2.29  — 201  —  NA  —  —  —  —  —  —  — 

WA-5 CAWA-11-7236 WA-614152 0–13 0–0.43  — 2.59  —  —  —  NA 0.441 (U)  —  —  —  —  — 14300 

WA-5 CAWA-11-7237 WA-614153 0–13 0–0.43  — 2.1  —  —  —  NA  —  —  —  —  —  —  — 

WA-5 CAWA-11-7238 WA-614154 0–15 0–0.49  — 1.81 (U)  —  —  —  NA  —  —  —  —  —  —  — 

WA-5 CAWA-11-7239 WA-614154 15–34 0.49–1.12  — 1.99  — 143  —  NA  —  —  —  —  —  —  — 

WA-5 CAWA-11-7240 WA-614154 34–52 1.12–1.71  — 2.37  —  —  —  NA 0.514 (U)  —  —  —  —  —  — 

WA-5 CAWA-11-7241 WA-614157 0–14 0–0.46  — 1.21 (U)  —  —  —  NA  —  —  —  —  —  —  — 

WA-5 CAWA-11-7242 WA-614158 16–29 0.52–0.95  — 2.42  —  —  —  NA 0.594 (U)  —  —  —  —  —  — 

WA-5 CAWA-11-7243 WA-614159 0–26 0–0.85  — 1.43 (U)  —  —  —  NA 0.493 (U)  —  —  —  —  —  — 

WA-5 CAWA-11-7244 WA-614160 14–39 0.46–1.28  — 2.58  —  —  —  NA  —  —  —  —  —  — 15900 

WAAB-1 CAWA-11-6817 WA-614121 0–17 0–0.56  — 1.04 (U)  —  —  —  NA 0.52 (U)  —  —  —  —  —  — 
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Table 6.2-2 (continued) 
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Sediment BV         15400 0.83 3.98 127 1.31 naa 0.4 4420 10.5 4.73 11.2 0.82 13800 

WAAB-1 CAWA-11-6818 WA-614122 11–25 0.36–0.82  — 1 (U)  —  —  —  NA 0.5 (U)  —  — 5.23  —  — 14000 

WAAB-1 CAWA-11-6819 WA-614123 0–24 0–0.79  — 0.992 (U)  —  —  —  NA 0.496 (U)  —  —  —  —  —  — 

WAAB-1 CAWA-11-6820 WA-614124 0–21 0–0.69  — 1.07 (U)  — 144  —  NA 0.534 (U)  —  —  —  — 0.831  — 

WAAB-1 CAWA-11-6821 WA-614124 26–56 0.85–1.84  — 1.08 (U)  —  —  —  NA 0.538 (U)  —  — 5.03  —  —  — 

WAAB-1 CAWA-11-6822 WA-614126 4–16 0.13–0.52  — 1.04 (U)  — 132  —  NA 0.519 (U)  —  — 4.96  —  —  — 

WAAB-1 CAWA-11-6823 WA-614127 0–8 0–0.26  — 0.909 (U)  —  —  —  NA 0.454 (U)  —  — 7.08  —  — 16600 

WAAB-1 CAWA-11-6824 WA-614128 0–21 0–0.69  — 1.04 (U)  — 128  —  NA 0.519 (U)  —  —  —  —  —  — 

WAAB-1 CAWA-11-6825 WA-614129 0–17 0–0.56  — 1.02 (U)  —  —  —  NA 0.509 (U)  —  —  —  — 0.837  — 

WAAB-1 CAWA-11-6826 WA-614130 0–13 0–0.43  — 0.946 (U)  —  —  —  NA 0.473 (U)  —  —  —  —  —  — 

WAN-1 CAWA-11-1437 WA-613540 0–11 0–0.36  — 5.71 (UJ)  — 487  —  NA  —  —  — 6.07  —  —  — 

WAN-1 CAWA-11-1438 WA-613541 0–8 0–0.26  — 1.22 (UJ)  — 531  —  NA 0.427 (J)  —  — 4.91  —  —  — 

WAN-1 CAWA-11-1439 WA-613542 0–10 0–0.33  — 1.97 (U)  — 723  —  NA 0.404 (J)  —  — 5.22  —  —  — 

WAN-1 CAWA-11-1440 WA-613543 0–14 0–0.46  — 1.16 (UJ)  — 157  —  NA  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1441 WA-613543 14–24 0.46–0.79  — 6.17 (UJ)  — 202  —  NA 0.449 (J)  —  — 5.61  —  —  — 

WAN-1 CAWA-11-1442 WA-613545 0–10 0–0.33  — 5.92 (UJ)  — 867  —  NA 0.408 (J)  —  — 7.51  —  — 15400 

WAN-1 CAWA-11-1443 WA-613546 0–10 0–0.33  — 2.23 (U)  — 1240  —  NA  —  —  — 7.23  —  —  — 

WAN-1 CAWA-11-1444 WA-613547 0–16 0–0.52  — 6.02 (UJ)  — 579  —  NA 0.465 (J)  —  — 6.7  —  — 13900 

WAN-1 CAWA-11-1445 WA-613548 7–19 0.23–0.92  — 6.12 (UJ)  — 924  —  NA  —  —  — 8.26  —  —  — 

WAN-1 CAWA-11-1446 WA-613549 7–25 0.23–0.82  — 1.28 (UJ)  — 360  —  NA  —  —  — 5.74  —  — 14000 

WAN-2 CAWA-11-1552 WA-613582 9–45 0.3–1.48  — 1.07 (U)  — 219 (J+)  —  NA  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1553 WA-613583 0–20 0–0.66  — 1.34 (U)  — 404 (J+)  —  NA 0.515 (J) 5070 (J+)  —  —  —  —  — 

WAN-2 CAWA-11-1554 WA-613584 0–34 0–1.12  — 1.2 (U)  — 219 (J+)  —  NA 0.435 (J)  —  —  —  —  —  — 

WAN-2 CAWA-11-1555 WA-613585 0–13 0–0.43  — 1.08 (U)  — 172 (J+)  —  NA  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1556 WA-613585 13–27 0.43–0.89  — 1.28 (U)  — 411 (J+)  —  NA 0.417 (J)  —  —  —  —  —  — 

WAN-2 CAWA-11-1557 WA-613587 0–45 0–1.48  — 1.07 (U)  — 151 (J+)  —  NA  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1558 WA-613588 6–20 0.2–0.66  — 5.87 (U)  — 426 (J+)  —  NA 0.478 (J)  —  —  —  —  —  — 

WAN-2 CAWA-11-1559 WA-613589 0–13 0–0.43  — 1.19 (U)  — 317 (J+)  —  NA 0.466 (J)  —  —  —  —  —  — 

WAN-2 CAWA-11-1560 WA-613590 0–56 0–1.84  — 1.06 (U)  — 386 (J+)  —  NA  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1561 WA-613591 0–21 0–0.69  — 1.02 (U)  —  —  —  NA  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1447 WA-613550 0–14 0–0.46  — 1.05 (U)  —  —  —  NA 0.525 (U)  —  —  —  —  —  — 

WANE-1 CAWA-11-1448 WA-613551 0–35 0–1.15  — 1.17 (U)  —  —  —  NA 0.586 (U)  —  —  —  —  —  — 

WANE-1 CAWA-11-1449 WA-613552 19–50 0.62–1.64  —  —  —  —  —  NA 0.592 (U)  —  —  —  —  —  — 

WANE-1 CAWA-11-1450 WA-613553 0–18 0–0.59  — 1.19 (U)  —  —  —  NA  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1451 WA-613554 42–78 1.38–2.56  —  —  —  —  —  NA 0.575 (U)  —  —  —  —  —  — 

WANE-1 CAWA-11-1452 WA-613555 0–21 0–0.69  —  —  — 139  —  NA  —  —  —  —  —  —  — 
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Table 6.2-2 (continued) 

Reach Sample ID Location ID 
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Sediment BV         15400 0.83 3.98 127 1.31 naa 0.4 4420 10.5 4.73 11.2 0.82 13800 

WANE-1 CAWA-11-1453 WA-613556 0–17 0–0.56  — 1.33 (U)  —  —  —  NA  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1454 WA-613556 17–34 0.56–1.12  —  —  — 170  —  NA  —  —  —  — 12.3  — 14400 

WANE-1 CAWA-11-1455 WA-613558 5–19 0.16–0.62  —  —  —  —  —  NA  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1456 WA-613559 0–14 0–0.46  — 1.13 (U)  —  —  —  NA 0.563 (U)  —  —  —  —  —  — 

WANW-1 CAWA-11-1457 WA-613560 0–8 0–0.26  — 1.02 (U)  —  —  —  NA  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1458 WA-613560 8–18 0.26–0.59  — 1.13 (U)  — 170  —  NA 0.5 (J)  —  — 7.02  —  — 14800 

WANW-1 CAWA-11-1459 WA-613562 0–12 0–0.39  — 1.17 (U)  —  —  —  NA  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1460 WA-613563 0–18 0–0.59  — 1.14 (U)  —  —  —  NA 0.421 (J)  —  —  —  —  —  — 

WANW-1 CAWA-11-1461 WA-613564 0–16 0–0.52  — 1.05 (U)  —  —  —  NA  —  —  — 5.1  —  —  — 

WANW-1 CAWA-11-1462 WA-613565 0–23 0–0.75  — 0.886 (U)  —  —  —  NA  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1463 WA-613566 0–15 0–0.49  — 1.05 (U)  —  —  —  NA 0.411 (J)  —  —  —  —  —  — 

WANW-1 CAWA-11-1464 WA-613567 1–37 0.03–1.21  — 0.965 (U)  —  —  —  NA  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1465 WA-613568 0–17 0–0.56  — 1.17 (U)  —  —  —  NA  —  —  — 5.19  —  —  — 

WANW-1 CAWA-11-1466 WA-613569 11–50 0.36–1.64  — 1.19 (U)  —  —  —  NA  —  —  — 6.24  —  —  — 
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Table 6.2-2 (continued) 

Reach Sample ID Location ID 
Depth 
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Sediment BV         19.7 2370 543 0.1 9.38 na 2690 0.3 1 1470 0.73 19.7 60.2 

CDV-1C CACV-11-2350 CV-613633 0–14 0–0.46  —  —  —  — 9.55  —  — 0.98 (U)  —  —  — 30.5  — 

CDV-1C CACV-11-2351 CV-613634 2–16 0.07–0.52  —  —  —  — 48.3  —  — 0.972 (U) 20.8  —  —  —  — 

CDV-1C CACV-11-2352 CV-613635 0–17 0–0.56  —  — 589 (J+)  — 53  —  — 1 (U) 26  —  —  —  — 

CDV-1C CACV-11-2353 CV-613636 0–17 0–0.56  —  —  —  — 80  —  — 0.887 (U) 7.58  —  —  —  — 

CDV-1C CACV-11-2354 CV-613637 0–16 0–0.52  —  — 744 (J+)  — 54 0.00132 (J)  — 1.12 (U) 126  —  —  —  — 

CDV-1C CACV-11-2355 CV-613637 16–35 0.52–1.15  —  — 896 (J+)  — 43.3 0.00129 (J)  — 1.08 (U) 156  —  —  —  — 

CDV-1C CACV-11-2356 CV-613639 0–13 0–0.43  —  — 705 (J+)  — 22.7  —  — 1.14 (U) 55.1  —  —  —  — 

CDV-1C CACV-11-2357 CV-613640 0–18 0–0.59  —  —  —  — 60.4  —  — 0.975 (U) 9.95  —  —  —  — 

CDV-1C CACV-11-2358 CV-613641 0–16 0–0.52  —  —  —  —  —  —  — 1.02 (U) 3.99  —  —  —  — 

CDV-1C CACV-11-2359 CV-613642 0–14 0–0.46  —  —  —  — 139  —  — 1.12 (U) 3.26  —  — 22  — 

CDV-1E CACV-11-1565 CV-613592 0–20 0–0.66 30  —  —  —  —  —  — 0.978 (UJ) 3.36 (J)  —  — 22.7  — 

CDV-1E CACV-11-1566 CV-613593 0–10 0–0.33  —  —  —  —  —  —  — 1.04 (UJ)  —  —  —  —  — 

CDV-1E CACV-11-1567 CV-613594 7–20 0.23–0.66  —  —  —  —  — 0.000745 (J)  — 1.08 (UJ) 9.23 (J)  —  — 21.1  — 

CDV-1E CACV-11-1568 CV-613595 0–24 0–0.79 228  —  —  — 10.4 (J-)  —  — 0.998 (UJ) 20.2 (J)  —  —  —  — 

CDV-1E CACV-11-1569 CV-613596 16–32 0.52–1.05 28.2  — 701  — 15.4 (J-)  —  — 1.1 (UJ) 109 (J)  —  —  —  — 

CDV-1E CACV-11-1570 CV-613597 12–41 0.39–1.35 31  — 595  — 16.8 (J-) 0.00127 (J)  — 1.15 (UJ) 121 (J)  —  —  —  — 

CDV-1E CACV-11-1571 CV-613598 0–18 0–0.59 24.6  —  —  — 14.7 (J-)  —  — 1.01 (UJ) 69.3 (J)  —  —  —  — 

CDV-1E CACV-11-1572 CV-613598 18–36 0.59–1.18 119  —  —  — 18.6 (J-)  —  — 1.08 (UJ) 3.89 (J)  —  — 22.1  — 

CDV-1E CACV-11-1573 CV-613600 0–13 0–0.43 23  — 758  — 11.9 (J-) 0.00123 (J)  — 1.07 (UJ) 73.6 (J)  —  —  —  — 

CDV-1E CACV-11-1574 CV-613601 0–20 0–0.66 71.1  —  —  — 17.8 (J-)  —  — 1.07 (UJ) 10.3 (J)  —  — 20.3  — 

CDV-1E RE16-99-0089 16-06122 0–9 0–0.3 55.1  —  —  — 20.3  NA  — 0.66 (U) 3.2  — 1 (U)  —  — 

CDV-1E RE16-99-0090 16-06122 9–16 0.3–0.53  —  —  —  —  —  NA  — 0.65 (U)  —  — 1 (U)  —  — 

CDV-2E CACV-11-170 CV-613241 0–17 0–0.56 28.9  —  —  —  — 0.00155 (J)  — 1.21 (UJ) 10.2  —  —  — 60.3 

CDV-2E CACV-11-171 CV-613242 0–16 0–0.52  —  —  —  —  —  —  — 1.1 (UJ)  —  —  —  —  — 

CDV-2E CACV-11-172 CV-613243 0–18 0–0.59 52.4  —  —  —  —  —  — 1.17 (UJ) 3.1  —  —  — 70.4 

CDV-2E CACV-11-173 CV-613244 0–12 0–0.39  —  —  —  —  —  —  — 1.12 (UJ)  —  —  —  —  — 

CDV-2E CACV-11-174 CV-613245 0–15 0–0.49  —  —  —  —  —  —  — 1.1 (UJ)  —  —  —  —  — 

CDV-2E CACV-11-175 CV-613246 0–17 0–0.56 25.5  —  —  —  — 0.000657 (J)  — 1.15 (UJ) 3.14  —  —  — 61.7 

CDV-2E CACV-11-176 CV-613247 0–20 0–0.66 46.4  —  —  —  — 0.00167 (J)  — 1.12 (UJ) 5.59  —  —  — 72.7 

CDV-2E CACV-11-177 CV-613248 0–15 0–0.49 25.5  —  —  —  —  —  — 1.16 (UJ) 6.85  —  —  — 61.9 

CDV-2E CACV-11-178 CV-613249 5–16 0.16–0.52 21.3  —  —  — 12.5  —  — 1.18 (UJ) 5.64  —  —  —  — 

CDV-2E CACV-11-179 CV-613250 0–24 0–0.79  —  —  —  —  —  —  — 0.939 (UJ)  —  —  —  —  — 

CDV-2E RE16-99-0106 16-06133 2–13 0.07–0.43 29.3  —  —  —  —  NA  — 0.8 (U) 2.6 (J)  — 1.2 (U)  — 75.7 

CDV-2E RE16-99-0107 16-06133 24–33 0.79–1.09 65.9  —  —  — 22.5  NA  — 0.83 (U) 7.3  — 1.3 (U)  — 259 

CDV-2E RE16-99-0108 16-06134 0–7 0–0.23 20.4  —  —  —  —  NA  — 0.79 (U) 3.5  — 1.2 (U)  —  — 
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Table 6.2-2 (continued) 

Reach Sample ID Location ID 
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Sediment BV         19.7 2370 543 0.1 9.38 na 2690 0.3 1 1470 0.73 19.7 60.2 

CDV-2E RE16-99-0109 16-06134 7–15 0.23–0.49 36.3  —  —  —  —  NA  — 0.86 (U) 6  — 1.3 (U)  — 81.3 

CDV-2E RE16-99-0110 16-06135 0–17 0–0.56  —  —  —  —  —  NA  — 0.67 (U)  —  — 1 (U)  —  — 

CDV-2E RE16-99-0111 16-06136 10–26 0.33–0.85 39.1  —  —  — 16.6  NA  — 0.79 (U) 12.4  — 1.2 (U)  —  — 

CDV-2E RE16-99-0112 16-06137 0–12 0–0.4 38.2  —  —  — 10.7 (J)  NA  — 0.92 (U) 5.5  — 1.4 (U)  — 79.2 

CDV-2E RE16-99-0113 16-06138 0–17 0–0.56 20.3  —  —  — 11.4  NA  — 0.73 (U) 3.5  — 1.1 (U)  —  — 

CDV-2E RE16-99-0114 16-06139 9–15 0.3–0.49  —  —  —  —  —  NA  — 0.7 (U)  —  — 1.1 (U)  —  — 

CDV-2E RE16-99-0115 16-06140 0–10 0–0.33 36.3  —  —  — 12.2  NA  — 0.71 (U) 8.2  — 1.1 (U)  —  — 

CDV-2E RE16-99-0116 16-06140 10–26 0.33–0.85 27.8  —  —  —  —  NA  — 0.71 (U) 4.7  — 1.1 (U)  —  — 

CDV-2E RE16-99-0117 16-06141 0–9 0–0.3 31.5  —  —  — 12  NA  — 0.65 (U) 6.4 (J-)  — 0.8 (U)  —  — 

CDV-2E RE16-99-0118 16-06142 24–31 0.79–1.02 44.7  —  —  —  —  NA  — 0.77 (U) 3  — 1.2 (U)  — 109 

CDV-2W CACV-11-1575 CV-613602 16–30 0.52–0.98 39.9  —  —  — 13.4 (J-)  —  — 1.47 (UJ) 3.5 (J)  —  — 21.9  — 

CDV-2W CACV-11-1576 CV-613603 0–16 0–0.52 32.9  — 735  — 17.2 (J-)  —  — 1.48 (UJ) 24.5 (J)  —  —  —  — 

CDV-2W CACV-11-1577 CV-613603 16–24 0.52–0.79 28.4  —  —  — 12.9 (J-)  —  — 1.48 (UJ) 2.27 (J)  —  —  —  — 

CDV-2W CACV-11-1578 CV-613605 20–36 0.66–1.18 62.9  —  —  — 10.8  —  — 1.16 (U) 11.1  —  — 22.1  — 

CDV-2W CACV-11-1579 CV-613606 0–9 0–0.3  —  —  —  —  —  —  — 1.51 (U) 4.55  —  —  —  — 

CDV-2W CACV-11-1580 CV-613607 4–20 0.13–0.66 58.7  —  —  —  —  —  — 1.22 (U) 16.8  —  —  —  — 

CDV-2W CACV-11-1581 CV-613608 4–19 0.13–0.62  —  —  —  —  —  —  — 1.08 (U) 6.3  —  —  —  — 

CDV-2W CACV-11-1582 CV-613609 4–15 0.13–0.49 49.8  —  —  —  —  —  — 1.07 (U) 9.59  —  — 21  — 

CDV-2W CACV-11-1583 CV-613610 5–23 0.16–0.75 56.6  —  —  — 16.6  —  — 1.08 (U) 8.91  —  — 26.5  — 

CDV-2W CACV-11-1584 CV-613611 0–16 0–0.52 29.6  — 775  — 15.2 0.0011 (J+)  — 1.15 (U) 47.7  —  —  —  — 

CDV-2W RE16-99-0091 16-06123 0–7 0–0.23 53.1  —  —  — 28.2  NA  — 0.81 (U) 2.4 (J)  — 1.3 (U) 21.2  — 

CDV-2W RE16-99-0092 16-06124 0–20 0–0.66 37.5  —  —  — 26.5  NA  — 0.72 (U) 9.7  — 1.1 (U)  —  — 

CDV-2W RE16-99-0093 16-06125 0–13 0–0.43 51.5  —  —  — 40.3  NA  — 0.76 (U) 2.7  — 1.2 (U) 20.4  — 

CDV-2W RE16-99-0094 16-06125 13–25 0.43–0.82 56.2  — 648 (J+)  — 33.2  NA  — 0.78 (U) 2.9  — 1.2 (U)  — 62.8 

CDV-2W RE16-99-0095 16-06126 13–22 0.43–0.72 32.9  —  —  — 14.5  NA  — 0.71 (U) 2.4  — 1.1 (U)  —  — 

CDV-2W RE16-99-0096 16-06127 0–6 0–0.2 55.1  —  —  —  —  NA  — 0.67 (U) 3.7  — 1 (U)  —  — 

CDV-2W RE16-99-0097 16-06127 12–22 0.39–0.72 43.8  —  —  —  —  NA  — 0.73 (U) 14.9  — 1.1 (U)  —  — 

CDV-2W RE16-99-0098 16-06128 0–18 0–0.59 36.2  —  —  — 26.3  NA  — 0.87 (U) 3.5  — 1.3 (U)  —  — 

CDV-2W RE16-99-0099 16-06128 18–30 0.59–0.98 34.1  —  —  — 20.2  NA  — 0.79 (U) 2.1 (J)  — 1.2 (U)  —  — 

CDV-2W RE16-99-0100 16-06129 0–23 0–0.76 42.1  —  —  — 9.9  NA  — 0.71 (U) 10.9  — 1.1 (U)  —  — 

CDV-2W RE16-99-0101 16-06130 0–22 0–0.72 51.3  —  —  —  —  NA  — 0.74 (U) 12  — 1.1 (U)  —  — 

CDV-2W RE16-99-0102 16-06130 22–34 0.72–1.12  —  — 980 (J+)  —  —  NA  — 0.8 (U) 1.3 (J)  — 1.2 (U)  —  — 

CDV-2W RE16-99-0103 16-06130 38–49 1.25–1.61  —  —  —  —  —  NA  — 0.79 (U)  —  — 1.2 (U)  —  — 

CDV-2W RE16-99-0104 16-06131 0–17 0–0.56 30.1  —  —  —  —  NA  — 0.89 (U) 9.2  — 1.4 (U)  —  — 

CDV-2W RE16-99-0105 16-06132 0–19 0–0.62 43.9  —  —  — 16.9  NA  — 0.73 (U) 8  — 1.1 (U)  —  — 
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Table 6.2-2 (continued) 

Reach Sample ID Location ID 
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Sediment BV         19.7 2370 543 0.1 9.38 na 2690 0.3 1 1470 0.73 19.7 60.2 

CDV-3 CACV-11-1536 CV-613572 30–83 0.98–2.72  —  —  —  —  —  —  — 0.989 (U)  —  —  —  —  — 

CDV-3 CACV-11-1537 CV-613573 0–19 0–0.62  —  —  —  —  —  —  — 1.06 (U)  —  —  —  —  — 

CDV-3 CACV-11-1538 CV-613574 5–21 0.16–0.69  —  —  —  —  —  —  — 1.01 (U)  —  —  —  —  — 

CDV-3 CACV-11-1539 CV-613575 2–18 0.07–0.59 31.5  —  —  — 16.3  —  — 0.707 (J) 8.91  —  —  —  — 

CDV-3 CACV-11-1540 CV-613576 0–18 0–0.59  —  —  — 0.101  —  —  — 1.08 (U)  —  —  —  —  — 

CDV-3 CACV-11-1541 CV-613577 2–18 0.07–0.59  —  —  —  —  —  —  — 1.14 (U)  —  —  —  —  — 

CDV-3 CACV-11-1542 CV-613578 0–18 0–0.59  —  —  —  —  — 0.000767 (J)  — 1.19 1.02  —  —  — 71.2 

CDV-3 CACV-11-1543 CV-613579 7–20 0.23–0.66  —  —  —  —  —  —  — 1.16 (U)  —  —  —  —  — 

CDV-3 CACV-11-1544 CV-613580 0–23 0–0.75  —  —  —  —  — 0.00112 (J)  — 1.12 (U)  —  —  —  —  — 

CDV-3 CACV-11-1545 CV-613581 5–21 0.16–0.69  —  —  —  —  — 0.000985 (J)  — 1.13 (U)  —  —  —  —  — 

CDV-4 CACV-11-1591 CV-613612 0–46 0–1.51  —  —  —  —  —  —  — 1.05 (UJ)  —  —  —  —  — 

CDV-4 CACV-11-1592 CV-613613 1–18 0.03–0.59  —  —  —  —  —  —  — 0.959 (UJ)  —  —  —  —  — 

CDV-4 CACV-11-1593 CV-613614 0–19 0–0.62 22.7  —  —  —  — 0.000634 (J)  — 1.11 (UJ) 3.71  —  —  —  — 

CDV-4 CACV-11-1594 CV-613615 7–27 0.23–0.89  —  —  —  —  —  —  — 1.11 (UJ) 1.81  —  —  —  — 

CDV-4 CACV-11-1595 CV-613616 5–17 0.16–0.56  —  —  —  —  —  —  — 1.08 (UJ)  —  —  —  —  — 

CDV-4 CACV-11-1596 CV-613617 0–14 0–0.46  —  —  —  —  — 0.00231 (J)  — 1.15 (UJ) 1.26  —  —  —  — 

CDV-4 CACV-11-1597 CV-613617 14–30 0.46–0.98  —  —  —  —  — 0.00135 (J)  — 1.09 (UJ) 3.44  —  —  —  — 

CDV-4 CACV-11-1598 CV-613619 0–22 0–0.72  —  —  —  —  — 0.000765 (J)  — 1.13 (UJ) 3  —  —  —  — 

CDV-4 CACV-11-1599 CV-613620 0–10 0–0.33  —  — 554  —  —  —  — 1.22 (UJ) 3.64  —  —  —  — 

CDV-4 CACV-11-1600 CV-613620 16–34 0.52–1.12  —  —  —  —  —  —  — 1.05 (UJ)  —  —  —  —  — 

CDVN-1 CACV-11-6770 CV-614081 0–16 0–0.52  —  —  —  —  —  —  — 1.04 (UJ)  —  —  — 22.5  — 

CDVN-1 CACV-11-6771 CV-614082 2–12 0.07–0.39  —  —  —  —  —  —  — 1.08 (UJ)  —  —  — 25.5  — 

CDVN-1 CACV-11-6772 CV-614083 4–30 0.13–0.98  —  —  —  —  —  —  — 1 (UJ)  —  —  —  —  — 

CDVN-1 CACV-11-6773 CV-614083 30–47 0.98–1.54  —  —  —  —  —  —  — 0.348 (J-)  —  —  — 22.4  — 

CDVN-1 CACV-11-6774 CV-614085 0–15 0–0.49  —  — 622  —  —  —  — 1.16 (UJ)  —  —  — 22.7  — 

CDVN-1 CACV-11-6775 CV-614085 15–29 0.49–0.95  —  —  —  —  —  —  — 0.98 (UJ)  —  —  — 21.8  — 

CDVN-1 CACV-11-6776 CV-614087 11–24 0.36–0.79  —  —  —  —  —  —  — 1.04 (UJ)  —  —  — 21.1  — 

CDVN-1 CACV-11-6777 CV-614088 0–10 0–0.33  —  —  —  —  — 0.000603 (J)  — 1.01 (UJ)  —  —  —  —  — 

CDVN-1 CACV-11-6778 CV-614089 0–13 0–0.43  —  —  —  —  —  —  — 1.05 (UJ)  —  —  —  —  — 

CDVN-1 CACV-11-6779 CV-614090 6–30 0.2–0.98  —  —  —  —  —  —  — 1.04 (UJ)  —  —  —  —  — 

CDVS-1 CACV-11-2360 CV-613643 0–15 0–0.49  —  —  —  — 63.1  —  — 1 (U) 1.78  —  —  —  — 

CDVS-1 CACV-11-2361 CV-613644 0–15 0–0.49  —  —  —  — 72.1  —  — 1.02 (U) 1.14  —  —  —  — 

CDVS-1 CACV-11-2362 CV-613645 0–19 0–0.62  —  —  —  — 61.4  —  — 1.01 (U) 1.22  —  —  — 69 

CDVS-1 CACV-11-2363 CV-613646 0–19 0–0.62 21.2  —  —  — 66.7  —  — 1.1 (U) 2.45  —  —  —  — 

CDVS-1 CACV-11-2364 CV-613647 4–14 0.13–0.46 35  —  —  — 574  —  — 0.993 (UJ) 16.2  —  —  —  — 
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Table 6.2-2 (continued) 
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Sediment BV         19.7 2370 543 0.1 9.38 na 2690 0.3 1 1470 0.73 19.7 60.2 

CDVS-1 CACV-11-2365 CV-613648 0–15 0–0.49  —  —  —  — 36.2  —  — 0.952 (UJ)  —  —  —  —  — 

CDVS-1 CACV-11-2366 CV-613649 0–19 0–0.62  —  —  —  — 118  —  — 1.04 (UJ)  —  —  —  —  — 

CDVS-1 CACV-11-2367 CV-613650 4–14 0.13–0.46 28.3  —  —  — 110  —  — 1.14 (UJ) 4.35  —  —  —  — 

CDVS-1 CACV-11-2368 CV-613651 0–12 0–0.39 24.3  —  —  — 176  —  — 1.11 (UJ) 9.06  —  — 20.4  — 

CDVS-1 CACV-11-2369 CV-613652 0–14 0–0.46 23.9  —  —  — 122  —  — 0.597 (J-) 24.7  —  —  —  — 

FL-1 CACV-11-132 CV-613220 0–15 0–0.49 27.5 (J)  — 840 0.116 10 0.000877 (J)  — 1.23  —  —  — 64.5 148 

FL-1 CACV-11-133 CV-613221 0–15 0–0.49  —  — 577  — 10.2 0.00163 (J)  — 1.08 (U)  —  —  — 36.8 77.9 

FL-1 CACV-11-134 CV-613222 0–22 0–0.72  —  — 604  —  —  —  — 0.961 (U)  —  —  — 29  — 

FL-1 CACV-11-135 CV-613223 0–13 0–0.43  —  — 787  —  —  —  — 1.04 (U)  —  —  —  —  — 

FL-1 CACV-11-136 CV-613224 0–20 0–0.66  —  —  —  —  —  —  — 1.14 (U)  —  —  —  —  — 

FL-1 CACV-11-137 CV-613225 0–8 0–0.26 22.2 (J)  — 1080  — 10.9  —  — 1.43 (U)  —  —  — 62.4 91.3 

FL-1 CACV-11-138 CV-613226 0–19 0–0.62  —  —  —  —  —  —  — 1.23 (U)  —  —  — 20.9  — 

FL-1 CACV-11-139 CV-613227 8–24 0.26–0.79  —  —  —  —  —  —  — 0.997 (U)  —  —  — 33.2  — 

FL-1 CACV-11-140 CV-613227 24–38 0.79–1.25  —  —  —  —  —  —  — 1.01 (U)  —  —  — 21.1  — 

FL-1 CACV-11-141 CV-613229 0–26 0–0.85  —  —  —  —  —  —  — 1.08 (U)  —  —  — 42.3 75.1 

FL-2 CACV-11-142 CV-613230 0–14 0–0.46  —  —  —  —  —  —  — 1.05 (U)  —  —  —  —  — 

FL-2 CACV-11-143 CV-613230 17–36 0.56–1.18  —  —  —  —  —  —  — 1.11 (U)  —  —  —  —  — 

FL-2 CACV-11-144 CV-613232 26–59 0.85–1.94  —  —  —  — 14.1  —  — 1.15 (U) 1.59  —  — 21.1  — 

FL-2 CACV-11-145 CV-613233 7–22 0.23–0.72  —  —  —  —  —  —  — 1.28 (U)  —  —  — 30.8  — 

FL-2 CACV-11-146 CV-613234 9–27 0.3–0.89  —  —  —  —  —  —  — 0.959 (U)  —  —  —  —  — 

FL-2 CACV-11-147 CV-613235 0–22 0–0.72  —  —  —  —  — 0.001 (J)  — 0.906 (U)  —  —  —  —  — 

FL-2 CACV-11-148 CV-613236 0–23 0–0.75  —  —  —  —  —  —  — 1.05 (U) 2.44  —  —  —  — 

FL-2 CACV-11-149 CV-613237 0–15 0–0.49  —  —  —  —  —  —  — 0.937 (U)  —  —  —  —  — 

FL-2 CACV-11-150 CV-613238 0–11 0–0.36  —  —  —  —  —  —  — 1.04 (U)  —  —  —  —  — 

FL-2 CACV-11-151 CV-613238 12–23 0.39–0.75  —  — 607  —  — 0.000742 (J)  — 1.18 (U)  —  —  — 21.8  — 

FL-3 CACV-11-6783 CV-614091 11–38 0.36–1.25  —  —  —  —  — 0.0061  — 1.83 (U)  —  —  —  —  — 

FL-3 CACV-11-6784 CV-614093 26–40 0.85–1.31  —  —  —  —  —  —  — 1.14 (U)  —  —  —  —  — 

FL-3 CACV-11-6785 CV-614093 7–17 0.23–0.56  —  — 1160 (J-)  —  — 0.00102 (J)  — 1.29 (U)  —  —  —  —  — 

FL-3 CACV-11-6786 CV-614094 0–36 0–1.18  —  —  —  —  —  —  — 1.18 (U)  —  —  —  —  — 

FL-3 CACV-11-6787 CV-614095 0–6 0–0.2  —  — 616 (J-)  —  —  —  — 1.25 (U)  —  —  —  —  — 

FL-3 CACV-11-6788 CV-614095 23–49 0.75–1.61  —  —  —  —  —  —  — 1.01 (U)  —  —  —  —  — 

FL-3 CACV-11-6789 CV-614097 11–40 0.36–1.31  —  —  —  —  —  —  — 1.04 (U)  —  —  —  —  — 

FL-3 CACV-11-6790 CV-614098 5–31 0.16–1.02  —  —  —  —  — 0.000715 (J)  — 1.3 (U)  —  —  —  —  — 

FL-3 CACV-11-6791 CV-614099 17–39 0.56–1.28  —  —  —  —  —  —  — 1.17 (U) 2.76 (U)  —  —  —  — 

FL-3 CACV-11-6792 CV-614100 0–12 0–0.39  —  —  —  —  —  —  — 1.13 (U)  —  —  —  —  — 
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Table 6.2-2 (continued) 
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Sediment BV         19.7 2370 543 0.1 9.38 na 2690 0.3 1 1470 0.73 19.7 60.2 

MS-1 CAWA-10-27522 WA-613190 0–18 0–0.59  —  —  —  —  —  —  — 1.17 (U)  —  —  —  —  — 

MS-1 CAWA-10-27523 WA-613191 0–13 0–0.43  —  —  —  —  —  —  — 1.14 (U)  —  —  — 22.9  — 

MS-1 CAWA-10-27524 WA-613192 0–12 0–0.39  —  —  —  —  — 0.000591 (J)  — 1.14 (U)  —  —  — 21.7  — 

MS-1 CAWA-10-27525 WA-613193 0–8 0–0.26  —  —  —  —  —  —  — 1.15 (U)  —  —  —  —  — 

MS-1 CAWA-10-27526 WA-613193 8–16 0.26–0.52  —  —  —  —  —  —  — 1.08 (U)  —  —  —  —  — 

MS-1 CAWA-10-27527 WA-613195 0–17 0–0.56  —  —  —  —  —  —  — 1.15 (U)  —  —  — 25.8  — 

MS-1 CAWA-10-27528 WA-613196 0–30 0–0.98  —  —  —  —  —  —  — 1.03 (U)  —  —  —  —  — 

MS-1 CAWA-10-27529 WA-613197 0–12 0–0.39  —  —  —  —  —  —  — 1.03 (U)  —  —  — 38.5  — 

MS-1 CAWA-10-27530 WA-613198 0–14 0–0.46  —  — 698 (J+)  —  —  —  — 1.12 (U)  —  —  — 20.4  — 

MS-1 CAWA-10-27531 WA-613199 0–12 0–0.39  —  —  —  —  —  —  — 1.46 (U)  —  —  — 22.5  — 

MS-1 RE16-00-0361 16-06603 0–16 0–0.5249  —  —  NA  —  —  NA  — 0.691 1.7  —  —  —  — 

MS-1 RE16-00-0362 16-06604 0–4 0–0.1312  —  —  NA 0.15  —  NA  — 0.401 1.5  —  —  —  — 

MS-1 RE16-00-0363 16-06605 0–10 0–0.3281  —  —  NA 0.12  —  NA  — 0.517 1.7  —  —  —  — 

MS-1 RE16-00-0364 16-06605 0–23 0.3281–0.7546  —  —  NA 0.13  —  NA  — 0.519 1.9  —  —  —  — 

MS-1 RE16-00-0365 16-06606 0–21 0–0.689  —  —  NA 0.14  —  NA  — 0.663 1.5  —  —  —  — 

MS-1 RE16-00-0366 16-06607 0–19 0–0.6234  —  —  NA 0.15  —  NA  — 0.549 1.4  —  —  —  — 

MS-1 RE16-00-0367 16-06608 0–12 0–0.3937  —  —  NA 0.12  —  NA  — 0.45 1.6  —  —  —  — 

MS-1 RE16-00-0368 16-06609 0–10 0–0.3281  —  —  NA 0.12  —  NA  — 0.412 1.4  —  —  —  — 

MS-1 RE16-00-0369 16-06610 0–13 0–0.4265  —  —  NA 0.14  —  NA  —  — 1.5  —  —  —  — 

MS-1 RE16-00-0370 16-06611 0–10 0–0.3281  —  —  NA 0.12  —  NA  — 0.445 1.6  —  —  —  — 

SS-1E RE16-00-0352 16-06594 0–9 0–0.2953 70  —  NA 0.77  —  NA  — 1.42 1.3  —  —  — 90 

SS-1E RE16-00-0353 16-06595 0–10 0–0.3281  —  —  NA  —  —  NA  — 0.401 1.7  —  —  —  — 

SS-1E RE16-00-0354 16-06596 0–21 0–0.689 76  —  NA 0.81  —  NA  — 0.563 2.1  —  — 20 89 

SS-1E RE16-00-0355 16-06597 0–19 0–0.6234 24  —  NA 0.17  —  NA  — 0.573 1.9  —  —  —  — 

SS-1E RE16-00-0371 16-06593 0–8 0–0.2625 29  —  — 0.11  —  NA  — 0.442 1.6  —  —  —  — 

SS-1W CAWA-10-27532 WA-613200 1–26 0.03–0.85  —  —  —  —  —  —  — 0.96 (UJ)  —  —  — 22.4  — 

SS-1W CAWA-10-27533 WA-613201 0–20 0–0.66 61.4  —  — 0.715  —  —  — 1.06 (UJ)  —  —  — 30.5 67.4 

SS-1W CAWA-10-27534 WA-613202 13–31 0.43–1.02 70.4  —  — 1.49  — 0.00149 (J)  — 1.15 (UJ)  —  —  — 32.2 114 

SS-1W CAWA-10-27535 WA-613203 0–16 0–0.52 105  —  — 2.84 9.66 0.000699 (J)  — 0.748 (J-) 1.22  —  — 58.9 184 

SS-1W CAWA-10-27536 WA-613204 2–12 0.07–0.39  —  —  —  —  —  —  — 1.07 (UJ)  —  —  — 20  — 

SS-1W CAWA-10-27537 WA-613205 1–12 0.03–0.39 20.4  —  — 0.105  — 0.00121 (J)  — 1.08 (UJ) 1.07  —  — 26.1  — 

SS-1W CAWA-10-27538 WA-613206 12–36 0.39–1.18 52.2  —  — 0.571  —  —  — 1.22 (UJ)  —  —  — 32  — 

SS-1W CAWA-10-27539 WA-613207 0–10 0–0.33 52.3  —  — 0.941  — 0.000807 (J)  — 1.29 (UJ)  —  —  — 28.7 80.4 

SS-1W CAWA-10-27540 WA-613207 10–31 0.33–1.02 34.9  — 618 0.358  —  —  — 1.11 (UJ)  —  —  — 29.6  — 

SS-1W CAWA-10-27541 WA-613209 0–16 0–0.52  —  —  —  —  —  —  — 0.971 (UJ) 1.66  —  — 23  — 
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Table 6.2-2 (continued) 
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Sediment BV         19.7 2370 543 0.1 9.38 na 2690 0.3 1 1470 0.73 19.7 60.2 

SS-1W RE16-00-0356 16-06598 0–12 0–0.3937 72  —  NA 2.3  —  NA  — 0.82 1.3  —  —  — 93 

SS-1W RE16-00-0357 16-06599 0–9 0–0.2953 55  —  NA 0.98  —  NA  — 0.526 1.8  —  —  — 76 

SS-1W RE16-00-0358 16-06600 0–12 0–0.3937 97 2400 870 (J-) 2.3  —  NA  — 1.58 2.2  —  — 36 180 

SS-1W RE16-00-0359 16-06601 0–7 0–0.2297 110  —  NA 1.4  —  NA  — 0.906 1.8  —  — 22 120 

SS-1W RE16-00-0360 16-06602 0–15 0–0.4921 120  —  — 1.3  —  NA  — 0.807 1.8  —  —  — 110 

SS-2 CAWA-10-27542 WA-613210 2–26 0.07–0.85  —  —  —  —  —  —  — 1.02 (UJ)  —  —  — 21.3  — 

SS-2 CAWA-10-27543 WA-613211 0–12 0–0.39 21  — 675 0.142  —  —  — 1.21 (UJ)  —  —  — 20.1  — 

SS-2 CAWA-10-27544 WA-613212 0–14 0–0.46 26.4  —  — 0.133  —  —  — 1.11 (UJ)  —  —  — 27.3  — 

SS-2 CAWA-10-27545 WA-613213 0–21 0–0.69 28.2  —  — 0.131  —  —  — 1.06 (UJ)  —  —  — 27.9  — 

SS-2 CAWA-10-27546 WA-613214 6–30 0.2–0.98 28.5  —  — 0.204  —  —  — 1.02 (U)  —  —  — 25.2  — 

SS-2 CAWA-10-27547 WA-613215 0–19 0–0.62  —  —  —  —  —  —  — 1.07 (UJ)  —  —  —  —  — 

SS-2 CAWA-10-27548 WA-613216 0–16 0–0.52  —  — 604  —  —  —  — 1.19 (UJ)  —  —  — 22.2  — 

SS-2 CAWA-10-27549 WA-613217 0–30 0–0.98 20.4  —  — 0.101  —  —  — 1.22 (UJ)  —  —  — 23  — 

SS-2 CAWA-10-27550 WA-613218 30–55 0.98–1.8 31.3  —  — 0.118  —  —  — 1.26 (UJ)  —  —  — 28  — 

SS-2 CAWA-10-27551 WA-613219 22–62 0.72–2.03 20.7  —  —  —  —  —  — 1.04 (U)  —  —  — 27.2  — 

SS-3 CAWA-11-6797 WA-614101 0–29 0–0.95 35  —  — 0.117  —  —  — 1.22 (U)  —  —  — 25.2  — 

SS-3 CAWA-11-6798 WA-614101 33–48 1.08–1.57  —  —  —  —  —  —  — 1.26 (U)  —  —  —  —  — 

SS-3 CAWA-11-6799 WA-614103 0–11 0–0.36  —  —  —  —  — 0.00154 (J)  — 1.05 (U) 2.65 (U)  —  —  —  — 

SS-3 CAWA-11-6800 WA-614104 0–12 0–0.39  —  —  —  —  —  —  — 1.22 (U)  —  —  —  —  — 

SS-3 CAWA-11-6801 WA-614105 0–21 0–0.69  —  — 565  —  —  —  — 1.27 (U)  —  —  —  —  — 

SS-3 CAWA-11-6802 WA-614106 17–34 0.56–1.12 20.8  —  —  —  —  —  — 1.29 (U)  —  —  — 23.2  — 

SS-3 CAWA-11-6803 WA-614107 0–12 0–0.39  —  —  —  —  — 0.0006 (J)  — 1.07 (U)  —  —  —  —  — 

SS-3 CAWA-11-6804 WA-614108 0–22 0–0.72  —  —  —  —  —  —  — 1.23 (U)  —  —  —  —  — 

SS-3 CAWA-11-6805 WA-614109 0–14 0–0.46  —  —  —  —  —  —  — 1.06 (U)  —  —  —  —  — 

SS-3 CAWA-11-6806 WA-614110 0–10 0–0.33  —  —  —  —  —  —  — 1.04 (U)  —  —  —  —  — 

WA-0 CAWA-00-0026 WA-10037 0–6 0–0 8.3 730 410 0.0039 (J) 2.9  NA 860 0.35 (J-)  — 86 (J)  — 7.9 21 

WA-2 CAWA-11-6807 WA-614111 0–22 0–0.72  —  —  —  —  — 0.000632 (J)  — 1.09 (UJ)  —  —  —  —  — 

WA-2 CAWA-11-6808 WA-614112 5–37 0.72–1.21  —  —  —  —  — 0.000791 (J)  — 1.31 (UJ)  —  —  —  —  — 

WA-2 CAWA-11-6809 WA-614113 0–12 0–0.39  —  —  —  —  —  —  — 1.22 (UJ)  —  —  —  —  — 

WA-2 CAWA-11-6810 WA-614114 0–29 0–0.95  —  —  —  —  —  —  — 1.25 (UJ)  —  —  —  —  — 

WA-2 CAWA-11-6811 WA-614115 0–25 0–0.82  —  —  —  —  — 0.00099 (J)  — 1.14 (UJ)  —  —  —  —  — 

WA-2 CAWA-11-6812 WA-614116 0–23 0–0.75  —  —  —  —  — 0.000666 (J)  — 1.2 (UJ)  —  —  —  —  — 

WA-2 CAWA-11-6813 WA-614116 23–43 0.75–1.41  —  —  —  —  —  —  — 1.23 (UJ)  —  —  —  —  — 

WA-2 CAWA-11-6814 WA-614116 43–54 1.41–1.77  —  —  —  —  —  —  — 1.17 (UJ) 1.09  —  —  —  — 

WA-2 CAWA-11-6815 WA-614119 0–12 0–0.39  —  —  —  —  —  —  — 1.27 (UJ)  —  —  —  —  — 
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Table 6.2-2 (continued) 

Reach Sample ID Location ID 
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Sediment BV         19.7 2370 543 0.1 9.38 na 2690 0.3 1 1470 0.73 19.7 60.2 

WA-2 CAWA-11-6816 WA-614120 0–14 0–0.46  —  —  —  —  —  —  — 1.26 (UJ)  —  —  —  —  — 

WA-2W CAWA-00-0001 WA-10000 0–10 0–0.33  —  —  —  —  —  NA  — 0.52 (J)  —  —  —  —  — 

WA-2W CAWA-00-0002 WA-10000 10–21 0.33–0.69  —  —  —  —  —  NA  — 0.44 (J)  —  —  —  —  — 

WA-2W CAWA-00-0003 WA-10001 5–19 0.16–0.62  —  —  —  —  —  NA  — 0.51 (J)  —  —  —  —  — 

WA-2W CAWA-00-0004 WA-10002 0–17 0–0.56  —  — 550  —  —  NA  — 0.55 (J)  —  —  —  —  — 

WA-2W CAWA-00-0005 WA-10003 0–18 0–0.59  —  —  —  —  —  NA  — 0.5 (J) 1.4  —  —  —  — 

WA-2W CAWA-00-0006 WA-10004 0–9 0–0.3  —  —  —  —  —  NA  — 0.44 (J)  —  —  —  —  — 

WA-2W CAWA-00-0007 WA-10005 5–12 0.16–0.39  —  —  —  —  —  NA  — 0.51 (J)  —  —  —  —  — 

WA-3 CAWA-00-0010 WA-10024 12–26 0.39–0.85  —  — 550  —  —  NA  — 0.38 (J)  —  —  —  —  — 

WA-3 CAWA-00-0011 WA-10025 0–26 0–0.85  —  —  —  —  —  NA  — 0.44 (J)  —  —  —  —  — 

WA-3 CAWA-00-0012 WA-10026 0–13 0–0.43  —  —  —  —  —  NA  — 0.46 (J)  —  —  —  —  — 

WA-3 CAWA-00-0013 WA-10027 5–26 0.16–0.85  —  —  —  —  —  NA  — 0.46 (J)  —  —  —  —  — 

WA-3 CAWA-00-0014 WA-10028 25–40 0.82–1.31  —  —  —  —  —  NA  — 0.34 (U)  —  —  —  —  — 

WA-3 CAWA-00-0015 WA-10028 6–25 0.2–0.82  —  —  —  —  —  NA  — 0.33 (U)  —  —  —  —  — 

WA-3 CAWA-00-0016 WA-10029 0–13 0–0.43  —  —  —  —  —  NA  — 0.39 (J)  —  —  —  —  — 

WA-3 CAWA-00-0017 WA-10029 13–43 0.43–1.41  —  —  —  —  —  NA  — 0.36 (U)  —  —  —  —  — 

WA-3 CAWA-11-1424 WA-613530 0–22 0–0.72  —  —  —  —  —  —  — 1.21 (U)  —  —  —  —  — 

WA-3 CAWA-11-1425 WA-613531 47–68 1.54–2.23  —  —  —  —  —  —  — 1.24 (U)  —  —  —  —  — 

WA-3 CAWA-11-1426 WA-613532 0–16 0–0.52  —  —  —  —  — 0.000627 (J)  — 1.1 (U)  —  —  —  —  — 

WA-3 CAWA-11-1427 WA-613533 0–17 0–0.56  —  — 563  —  — 0.00114 (J)  — 1.29 (U)  —  —  —  —  — 

WA-3 CAWA-11-1428 WA-613533 17–54 0.56–1.77  —  —  —  —  —  —  — 1.29 (U)  —  —  —  —  — 

WA-3 CAWA-11-1429 WA-613535 0–25 0–0.82  —  —  —  —  —  —  — 1.07 (U)  —  —  —  —  — 

WA-3 CAWA-11-1430 WA-613536 0–25 0–0.82  —  —  —  —  —  —  — 1.35 (U)  —  —  —  —  — 

WA-3 CAWA-11-1431 WA-613537 48–60 1.57–1.97  —  — 595  —  —  —  — 1.38 (U)  —  —  —  — 63 

WA-3 CAWA-11-1432 WA-613538 44–77 1.44–2.53  —  —  —  —  —  —  — 1.33 (U) 1.55  —  —  —  — 

WA-3 CAWA-11-1433 WA-613539 0–13 0–0.43  —  —  —  —  —  —  — 1.26 (U)  —  —  —  —  — 

WA-3E CAWA-08-16502 Water at Beta 0–5 0–0.16  —  —  —  —  —  NA  — 1.22 (U)  —  —  —  —  — 

WA-3E CAWA-10-4841 Water at Beta 0–4 0–0.13  —  —  NA  —  —  NA  — 1.33 (U)  —  —  —  —  — 

WA-4 CAWA-00-0018 WA-10030 0–20 0–0.66  —  —  —  —  —  NA  — 0.43 (J)  —  —  —  —  — 

WA-4 CAWA-00-0019 WA-10031 0–10 0–0.33  —  —  —  —  —  NA  —  —  —  —  —  —  — 

WA-4 CAWA-00-0020 WA-10032 0–14 0–0.46  —  —  —  —  —  NA  — 0.33 (J)  —  —  —  —  — 

WA-4 CAWA-00-0021 WA-10033 0–25 0–0.82  —  —  —  —  —  NA  —  —  —  —  —  —  — 

WA-4 CAWA-00-0022 WA-10034 0–8 0–0.26  —  —  —  —  —  NA  — 0.44 (J)  —  —  —  —  — 

WA-4 CAWA-00-0023 WA-10035 0–35 0–1.15  —  —  —  —  —  NA  — 0.47 (J)  —  —  —  —  — 

WA-4 CAWA-00-0025 WA-10036 0–6 0–0.2  —  — 770  —  —  NA  — 0.71 (J-)  —  —  —  —  — 
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Table 6.2-2 (continued) 

Reach Sample ID Location ID 
Depth 
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Sediment BV         19.7 2370 543 0.1 9.38 na 2690 0.3 1 1470 0.73 19.7 60.2 

WA-4 CAWA-08-16503 Water at SR-4 0–5 0–0.16  —  —  —  —  —  NA  — 0.995 (U)  —  —  —  —  — 

WA-4 CAWA-08-16505 WA-603938 0–3 0–0.1  —  —  —  —  —  NA  — 0.982 (U)  —  —  —  —  — 

WA-4 CAWA-08-16506 WA-603939 0–4 0–0.13  —  —  —  —  —  NA  — 1.02 (U)  —  —  —  —  — 

WA-4 CAWA-10-26996 WA-613153 0–21 0–0.69  —  —  —  —  — 0.00177 (J)  — 1.09 (UJ)  —  —  —  —  — 

WA-4 CAWA-10-26997 WA-613154 0–24 0–0.79  —  —  —  —  — 0.000865 (J)  — 1.05 (UJ)  —  —  —  —  — 

WA-4 CAWA-10-26998 WA-613155 0–11 0–0.36  —  —  —  —  — 0.000825 (J)  — 1.11 (UJ)  —  —  —  —  — 

WA-4 CAWA-10-26999 WA-613156 0–15 0–0.49  —  —  —  —  —  —  — 1.01 (UJ)  —  —  —  —  — 

WA-4 CAWA-10-27000 WA-613157 8–27 0.26–0.89  —  —  —  —  — 0.00079 (J)  — 1.05 (UJ)  —  —  —  —  — 

WA-4 CAWA-10-27001 WA-613158 0–13 0–0.43  —  — 821  —  —  —  — 1.11 (UJ)  —  —  —  —  — 

WA-4 CAWA-10-27002 WA-613159 0–11 0–0.36  —  —  —  —  — 0.00107 (J)  — 1.11 (UJ)  —  —  —  —  — 

WA-4 CAWA-10-27003 WA-613160 0–17 0–0.56  —  —  —  —  —  —  — 0.914 (UJ)  —  —  —  —  — 

WA-4 CAWA-10-27004 WA-613161 4–22 0.13–0.72  —  —  —  —  —  —  — 0.969 (UJ)  —  —  —  —  — 

WA-4 CAWA-10-27005 WA-613162 6–19 0.2–0.62  —  —  —  —  — 0.000706 (J)  — 1.04 (UJ)  —  —  —  —  — 

WA-4W CAWA-11-7122 WA-614131 0–20 0–0.66  —  —  —  —  — 0.000663 (J)  — 0.973 (U)  —  —  —  —  — 

WA-4W CAWA-11-7123 WA-614132 0–20 0–0.66  —  —  —  —  —  —  — 0.957 (U)  —  —  —  —  — 

WA-4W CAWA-11-7124 WA-614133 41–62 1.35–2.03  —  —  —  —  —  —  — 0.939 (U) 1.12  —  —  —  — 

WA-4W CAWA-11-7125 WA-614134 0–23 0–0.75  —  —  —  —  — 0.000886 (J)  — 0.969 (U)  —  —  —  —  — 

WA-4W CAWA-11-7126 WA-614134 23–39 0.75–1.28  —  —  —  —  — 0.00079 (J)  — 1.03 (U)  —  —  —  — 62.9 

WA-4W CAWA-11-7127 WA-614136 0–19 0–0.62  —  —  —  —  — 0.000553 (J)  — 0.965 (U)  —  —  —  —  — 

WA-4W CAWA-11-7128 WA-614137 0–15 0–0.49  —  —  —  —  — 0.00136 (J)  — 0.885 (U)  —  —  —  —  — 

WA-4W CAWA-11-7129 WA-614137 19–40 0.62–1.31  —  —  —  —  —  —  — 1 (U)  —  —  —  — 72.7 

WA-4W CAWA-11-7130 WA-614139 0–17 0–0.56  —  —  —  —  — 0.000643 (J)  — 1.11 (U)  —  —  —  —  — 

WA-4W CAWA-11-7131 WA-614140 0–17 0–0.56  —  — 569  —  —  —  — 1.03 (U)  —  —  —  — 66.3 

WA-5 CAWA-11-7235 WA-614151 0–10 0–0.33  —  —  —  —  —  —  — 0.938 (UJ)  —  —  —  —  — 

WA-5 CAWA-11-7236 WA-614152 0–13 0–0.43  —  —  —  —  —  —  — 0.892 (UJ)  —  —  —  —  — 

WA-5 CAWA-11-7237 WA-614153 0–13 0–0.43  —  —  —  —  —  —  — 1.08 (UJ)  —  —  —  —  — 

WA-5 CAWA-11-7238 WA-614154 0–15 0–0.49  —  —  —  —  — 0.000676 (J)  — 0.899 (UJ)  —  —  —  —  — 

WA-5 CAWA-11-7239 WA-614154 15–34 0.49–1.12  —  —  —  —  — 0.00113 (J)  — 0.965 (UJ)  —  —  —  —  — 

WA-5 CAWA-11-7240 WA-614154 34–52 1.12–1.71  —  —  —  —  — 0.000752 (J)  — 0.97 (UJ)  —  —  —  —  — 

WA-5 CAWA-11-7241 WA-614157 0–14 0–0.46  —  — 627  —  —  —  — 1.02 (UJ)  —  —  —  —  — 

WA-5 CAWA-11-7242 WA-614158 16–29 0.52–0.95 21.2  —  —  —  — 0.000896 (J)  — 1.17 (UJ)  —  —  —  —  — 

WA-5 CAWA-11-7243 WA-614159 0–26 0–0.85  —  —  —  —  —  —  — 0.883 (UJ)  —  —  —  —  — 

WA-5 CAWA-11-7244 WA-614160 14–39 0.46–1.28  —  —  —  —  —  —  — 0.906 (UJ)  —  —  —  —  — 

WAAB-1 CAWA-11-6817 WA-614121 0–17 0–0.56  —  —  —  —  —  —  — 1.09 (UJ)  —  —  — 20  — 

WAAB-1 CAWA-11-6818 WA-614122 11–25 0.36–0.82  —  —  —  —  —  —  — 1.07 (UJ)  —  —  — 25.7  — 
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Table 6.2-2 (continued) 

Reach Sample ID Location ID 
Depth 
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Sediment BV         19.7 2370 543 0.1 9.38 na 2690 0.3 1 1470 0.73 19.7 60.2 

WAAB-1 CAWA-11-6819 WA-614123 0–24 0–0.79  —  —  —  —  —  —  — 1.03 (UJ)  —  —  —  —  — 

WAAB-1 CAWA-11-6820 WA-614124 0–21 0–0.69  —  —  —  —  —  —  — 1.09 (UJ)  —  —  —  —  — 

WAAB-1 CAWA-11-6821 WA-614124 26–56 0.85–1.84  —  —  —  —  —  —  — 1.17 (UJ)  —  —  — 20  — 

WAAB-1 CAWA-11-6822 WA-614126 4–16 0.13–0.52  —  —  —  —  —  —  — 1.03 (UJ)  —  —  —  —  — 

WAAB-1 CAWA-11-6823 WA-614127 0–8 0–0.26  —  — 696  —  —  —  — 0.996 (UJ)  —  —  — 31.3  — 

WAAB-1 CAWA-11-6824 WA-614128 0–21 0–0.69  —  —  —  —  —  —  — 1.04 (UJ)  —  —  —  —  — 

WAAB-1 CAWA-11-6825 WA-614129 0–17 0–0.56  —  —  —  —  — 0.00101 (J)  — 0.998 (UJ)  —  —  —  —  — 

WAAB-1 CAWA-11-6826 WA-614130 0–13 0–0.43  —  —  —  —  —  —  — 1.01 (UJ)  —  —  —  —  — 

WAN-1 CAWA-11-1437 WA-613540 0–11 0–0.36  —  —  —  —  —  —  — 1.1 (UJ) 5.02  —  — 24.8  — 

WAN-1 CAWA-11-1438 WA-613541 0–8 0–0.26  —  —  —  —  —  —  — 1.23 (UJ) 7.05  —  —  —  — 

WAN-1 CAWA-11-1439 WA-613542 0–10 0–0.33 19.9  —  —  —  —  —  — 1.08 (UJ) 15.6  —  — 20.4  — 

WAN-1 CAWA-11-1440 WA-613543 0–14 0–0.46  —  —  —  —  —  —  — 1.14 (UJ)  —  —  —  —  — 

WAN-1 CAWA-11-1441 WA-613543 14–24 0.46–0.79  —  — 604  —  —  —  — 1.23 (UJ)  —  —  — 21.3  — 

WAN-1 CAWA-11-1442 WA-613545 0–10 0–0.33 21.2  —  —  —  —  —  — 1.16 (UJ) 10.9  —  — 29.9  — 

WAN-1 CAWA-11-1443 WA-613546 0–10 0–0.33 19.9  —  —  —  —  —  — 1.17 (UJ) 13.9  —  — 25.3  — 

WAN-1 CAWA-11-1444 WA-613547 0–16 0–0.52  —  —  —  —  —  —  — 1.21 (UJ) 7.66  —  — 25.8  — 

WAN-1 CAWA-11-1445 WA-613548 7–19 0.23–0.92 20.1  — 550  —  —  —  — 1.23 (UJ) 10.2  —  — 26.2  — 

WAN-1 CAWA-11-1446 WA-613549 7–25 0.23–0.82  —  —  —  —  —  —  — 1.26 (UJ) 2.32  —  — 25.5  — 

WAN-2 CAWA-11-1552 WA-613582 9–45 0.3–1.48  —  —  —  —  —  —  — 1.06 (UJ) 1.21  —  —  —  — 

WAN-2 CAWA-11-1553 WA-613583 0–20 0–0.66  —  — 544  —  — 0.00128 (J)  — 1.32 (UJ)  —  —  —  —  — 

WAN-2 CAWA-11-1554 WA-613584 0–34 0–1.12  —  —  —  —  —  —  — 1.17 (UJ) 1.44  —  —  —  — 

WAN-2 CAWA-11-1555 WA-613585 0–13 0–0.43  —  —  —  —  —  —  — 0.793 (J-)  —  —  —  —  — 

WAN-2 CAWA-11-1556 WA-613585 13–27 0.43–0.89  —  —  —  —  — 0.00159 (J)  — 1.21 (UJ) 1.42  —  —  —  — 

WAN-2 CAWA-11-1557 WA-613587 0–45 0–1.48  —  —  —  —  —  —  — 1.05 (UJ)  —  —  —  —  — 

WAN-2 CAWA-11-1558 WA-613588 6–20 0.2–0.66  —  —  —  —  — 0.000819 (J)  — 1.18 (UJ) 1.68  —  —  —  — 

WAN-2 CAWA-11-1559 WA-613589 0–13 0–0.43  —  —  —  —  —  —  — 1.1 (UJ)  —  —  —  —  — 

WAN-2 CAWA-11-1560 WA-613590 0–56 0–1.84  —  —  —  —  —  —  — 1.02 (UJ) 1.02  —  —  —  — 

WAN-2 CAWA-11-1561 WA-613591 0–21 0–0.69  —  —  —  —  —  —  — 1.03 (UJ) 1.47  —  —  —  — 

WANE-1 CAWA-11-1447 WA-613550 0–14 0–0.46  —  —  —  —  —  —  — 1.02 (U)  —  —  —  —  — 

WANE-1 CAWA-11-1448 WA-613551 0–35 0–1.15  —  —  —  —  —  —  — 1.19 (U)  —  —  —  —  — 

WANE-1 CAWA-11-1449 WA-613552 19–50 0.62–1.64  —  —  —  —  —  —  — 1.13 (U)  —  —  —  —  — 

WANE-1 CAWA-11-1450 WA-613553 0–18 0–0.59  —  —  —  —  —  —  — 1.17 (U)  —  —  —  —  — 

WANE-1 CAWA-11-1451 WA-613554 42–78 1.38–2.56  —  —  —  —  —  —  — 1.18 (U)  —  —  —  —  — 

WANE-1 CAWA-11-1452 WA-613555 0–21 0–0.69 22.9 (J)  —  —  —  — 0.000735 (J)  — 1.25 (U)  —  —  —  — 64.4 

WANE-1 CAWA-11-1453 WA-613556 0–17 0–0.56  —  —  —  —  —  —  — 1.36 (U)  —  —  —  —  — 
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Table 6.2-2 (continued) 

Reach Sample ID Location ID 
Depth 
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Sediment BV         19.7 2370 543 0.1 9.38 na 2690 0.3 1 1470 0.73 19.7 60.2 

WANE-1 CAWA-11-1454 WA-613556 17–34 0.56–1.12 23.2 (J)  —  —  —  —  —  — 1.35 (U)  —  —  — 20.8 68.3 

WANE-1 CAWA-11-1455 WA-613558 5–19 0.16–0.62  —  —  —  —  —  —  — 1.22 (U)  —  —  — 20.1  — 

WANE-1 CAWA-11-1456 WA-613559 0–14 0–0.46  —  —  —  —  —  —  — 1.09 (U)  —  —  —  —  — 

WANW-1 CAWA-11-1457 WA-613560 0–8 0–0.26  —  —  —  —  —  —  — 0.995 (UJ)  —  —  —  —  — 

WANW-1 CAWA-11-1458 WA-613560 8–18 0.26–0.59 20  —  —  —  —  —  — 1.19 (UJ)  —  —  — 28.1  — 

WANW-1 CAWA-11-1459 WA-613562 0–12 0–0.39  —  —  —  —  — 0.000749 (J)  — 1.2 (UJ)  —  —  —  —  — 

WANW-1 CAWA-11-1460 WA-613563 0–18 0–0.59  —  —  —  —  —  —  — 1.09 (UJ)  —  —  —  —  — 

WANW-1 CAWA-11-1461 WA-613564 0–16 0–0.52  —  —  —  —  —  —  — 1.08 (UJ)  —  —  —  —  — 

WANW-1 CAWA-11-1462 WA-613565 0–23 0–0.75  —  —  —  —  —  —  — 1.01 (UJ)  —  —  —  —  — 

WANW-1 CAWA-11-1463 WA-613566 0–15 0–0.49  —  — 556  —  —  —  — 1.06 (UJ)  —  —  —  —  — 

WANW-1 CAWA-11-1464 WA-613567 1–37 0.03–1.21  —  —  —  —  —  —  — 0.93 (UJ)  —  —  —  —  — 

WANW-1 CAWA-11-1465 WA-613568 0–17 0–0.56  —  —  —  —  —  —  — 1.14 (UJ)  —  —  —  —  — 

WANW-1 CAWA-11-1466 WA-613569 11–50 0.36–1.64 21.7  —  —  —  —  —  — 1.18 (UJ)  —  —  — 22.8  — 

Note: Samples with no COPCs in suite are not included in table. All values are in mg/kg. 
a
 na = Not applicable. 

b
 — = Not above BV or not detected. 

c
 NA = Not analyzed. 
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Table 6.2-3 

Organic Chemicals Detected in Water Canyon and Cañon de Valle Sediment Samples 
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CDV-1C CACV-11-2350 CV-613633 0–14 0–0.46  —a  —  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2351 CV-613634 2–16 0.07–0.52  — 0.00213 (J)  —  —  —  —  —  — 0.0018 (J)  — 0.00901  — 

CDV-1C CACV-11-2352 CV-613635 0–17 0–0.56  —  —  —  —  —  —  —  —  — 0.0032 (J) 0.00656  — 

CDV-1C CACV-11-2353 CV-613636 0–17 0–0.56  —  —  —  —  —  —  —  —  —  — 0.00882 0.0075 

CDV-1C CACV-11-2354 CV-613637 0–16 0–0.52  — 0.00257 (J)  —  —  — 0.0231 (J)  —  —  —  — 0.0966 0.118 

CDV-1C CACV-11-2355 CV-613637 16–35 0.52–1.15  —  —  —  —  — 0.0311 (J)  —  —  —  — 0.092 0.131 

CDV-1C CACV-11-2356 CV-613639 0–13 0–0.43  —  —  —  —  — 0.00826 (J) 0.164  — 0.145 0.0357 0.103 0.0524 

CDV-1C CACV-11-2357 CV-613640 0–18 0–0.59  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2358 CV-613641 0–16 0–0.52  — 0.00279 (J)  —  —  —  — 0.0298  — 0.0397 0.0135  —  — 

CDV-1C CACV-11-2359 CV-613642 0–14 0–0.46  — 0.00561 (J)  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1565 CV-613592 0–20 0–0.66  —  —  —  —  —  —  —  — 0.0023 (J)  —  —  — 

CDV-1E CACV-11-1566 CV-613593 0–10 0–0.33  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1567 CV-613594 7–20 0.23–0.66  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1568 CV-613595 0–24 0–0.79  —  —  —  —  —  — 0.0022 (J)  —  —  —  —  — 

CDV-1E CACV-11-1569 CV-613596 16–32 0.52–1.05  —  —  —  —  —  —  —  — 0.0038 0.002 (J) 0.0434 0.0519 

CDV-1E CACV-11-1570 CV-613597 12–41 0.39–1.35  —  —  —  —  —  —  —  — 0.0048 0.0023 (J) 0.0625 0.0558 

CDV-1E CACV-11-1571 CV-613598 0–18 0–0.59  —  —  —  —  — 0.00729 (J)  —  —  —  — 0.0452 0.0397 

CDV-1E CACV-11-1572 CV-613598 18–36 0.59–1.18  —  —  —  —  — 0.0155 (J)  —  — 0.0034 (J) 0.0025 (J) 0.0549 0.0477 

CDV-1E CACV-11-1573 CV-613600 0–13 0–0.43  —  —  —  —  —  —  —  — 0.0025 (J) 0.0017 (J) 0.0482 0.05 

CDV-1E CACV-11-1574 CV-613601 0–20 0–0.66  —  —  — 0.105 (J)  —  —  —  — 0.0024 (J) 0.0019 (J) 0.0264 (J) 0.0315 (J) 

CDV-2E CACV-11-170 CV-613241 0–17 0–0.56  —  —  — 0.117 (J)  —  —  — 0.0096 0.0165 0.0107  —  — 

CDV-2E CACV-11-171 CV-613242 0–16 0–0.52  —  —  —  —  —  —  —  — 0.0047 0.0033 (J)  —  — 

CDV-2E CACV-11-172 CV-613243 0–18 0–0.59  —  —  —  —  —  —  — 0.0818 0.0914 0.0444  — 0.0165 

CDV-2E CACV-11-173 CV-613244 0–12 0–0.39  —  —  —  —  —  —  — 0.0136 0.0113 0.0071 0.00516  — 

CDV-2E CACV-11-174 CV-613245 0–15 0–0.49  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-175 CV-613246 0–17 0–0.56  —  —  —  —  — 0.0133 (J)  — 0.0135 0.0187 0.0123  —  — 

CDV-2E CACV-11-176 CV-613247 0–20 0–0.66  —  —  —  —  — 0.0228 (J)  — 0.0127 0.0234 0.0183 0.0457 0.107 

CDV-2E CACV-11-177 CV-613248 0–15 0–0.49  —  —  —  —  —  —  — 0.0184 0.0223 0.0316 0.00991 0.00922 

CDV-2E CACV-11-178 CV-613249 5–16 0.16–0.52  —  —  — 0.112 (J) 0.175 (J)  —  —  — 0.0051 0.0034 (J)  —  — 

CDV-2E RE16-99-0117 16-06141 0–9 0–0.3  NAb  NA  NA  —  —  NA  NA  NA  NA  NA  NA  NA 
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Table 6.2-3 (continued) 
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CDV-2W CACV-11-1575 CV-613602 16–30 0.52–0.98  —  —  —  —  —  —  —  — 0.0096 0.0064  —  — 

CDV-2W CACV-11-1576 CV-613603 0–16 0–0.52  —  —  — 0.138 (J) 0.181 (J)  —  —  — 0.0035 (J)  — 0.0275 (J) 0.0212 

CDV-2W CACV-11-1577 CV-613603 16–24 0.52–0.79  —  —  —  —  —  —  —  — 0.0039 (J) 0.0023 (J)  —  — 

CDV-2W CACV-11-1578 CV-613605 20–36 0.66–1.18  —  —  — 0.362 (J) 0.306 (J)  —  —  — 0.00541  — 0.0303 (J)  — 

CDV-2W CACV-11-1579 CV-613606 0–9 0–0.3  — 0.0028 (J)  —  —  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1580 CV-613607 4–20 0.13–0.66  —  —  — 0.933 0.761  —  —  — 0.00843  — 0.022 (J) 0.0414 (J) 

CDV-2W CACV-11-1581 CV-613608 4–19 0.13–0.62  — 0.00277 (J)  — 0.161 (J) 0.159 (J)  —  —  —  —  —  —  — 

CDV-2W CACV-11-1582 CV-613609 4–15 0.13–0.49  —  —  — 0.286 (J) 0.211 (J)  —  —  — 0.00587  —  —  — 

CDV-2W CACV-11-1583 CV-613610 5–23 0.16–0.75  —  —  —  —  — 0.0126 (J)  —  — 0.00682  — 0.0214 0.0389 

CDV-2W CACV-11-1584 CV-613611 0–16 0–0.52  —  —  — 0.142 (J)  —  —  —  — 0.00361 (J) 0.00313 (J) 0.0287 (J)  — 

CDV-2W RE16-99-0092 16-06124 0–20 0–0.66  NA  NA  NA 0.8 0.66  NA  NA  NA  NA  NA  NA  NA 

CDV-2W RE16-99-0098 16-06128 0–18 0–0.59  NA  NA  NA 0.19 (J)  —  NA  NA  NA  NA  NA  NA  NA 

CDV-2W RE16-99-0099 16-06128 18–30 0.59–0.98  NA  NA  NA  —  —  NA  NA  NA  NA  NA  NA  NA 

CDV-3 CACV-11-1536 CV-613572 30–83 0.98–2.72  —  —  — 0.117 (J) 0.152 (J)  —  —  —  —  — 0.0072 0.00732 

CDV-3 CACV-11-1537 CV-613573 0–19 0–0.62  —  —  —  —  —  — 0.0357  — 0.032 0.0156 (J)  —  — 

CDV-3 CACV-11-1538 CV-613574 5–21 0.16–0.69  —  —  —  —  —  —  —  —  —  — 0.0054  — 

CDV-3 CACV-11-1539 CV-613575 2–18 0.07–0.59 0.0218 (J)  —  — 0.291 (J) 0.284 (J) 0.0364 (J)  —  —  —  — 0.0664 0.0694 

CDV-3 CACV-11-1540 CV-613576 0–18 0–0.59  —  —  —  —  —  —  —  —  —  — 0.00953 0.0116 

CDV-3 CACV-11-1541 CV-613577 2–18 0.07–0.59 0.588  —  —  NA  NA 0.0169 (J)  —  —  —  — 1.2 1.41 

CDV-3 CACV-11-1542 CV-613578 0–18 0–0.59 0.0676  —  —  —  — 0.1  —  — 0.0242 0.0223 0.284 0.375 

CDV-3 CACV-11-1543 CV-613579 7–20 0.23–0.66 0.057  —  —  —  — 0.107  —  — 0.0278 0.0243 0.293 0.351 

CDV-3 CACV-11-1544 CV-613580 0–23 0–0.75  —  —  —  —  — 0.0146 (J)  —  — 0.0154 (J) 0.0119 (J) 0.0576 0.0203 

CDV-3 CACV-11-1545 CV-613581 5–21 0.16–0.69 0.0357 (J)  —  —  —  — 0.0516  —  — 0.0328 0.0286 0.131 0.17 

CDV-4 CACV-11-1591 CV-613612 0–46 0–1.51  —  —  —  —  — 0.0125 (J)  —  —  —  — 0.0213 (J) 0.0173 (J) 

CDV-4 CACV-11-1592 CV-613613 1–18 0.03–0.59  —  —  —  —  —  —  —  —  — 0.0016 (J)  —  — 

CDV-4 CACV-11-1593 CV-613614 0–19 0–0.62  —  —  —  —  — 0.0316 (J)  —  —  — 0.0056 0.0206 (J) 0.021 (J) 

CDV-4 CACV-11-1594 CV-613615 7–27 0.23–0.89 0.0695  —  —  —  — 0.0988  —  —  — 0.0043 0.177 0.19 

CDV-4 CACV-11-1595 CV-613616 5–17 0.16–0.56  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-4 CACV-11-1596 CV-613617 0–14 0–0.46  — 0.00214 (J)  —  —  —  —  —  —  — 0.0118 0.0258 (J) 0.0258 (J) 

CDV-4 CACV-11-1597 CV-613617 14–30 0.46–0.98  —  —  —  —  — 0.00869 (J)  —  — 0.0263 (J) 0.0164 0.0363 (J) 0.0416 

CDV-4 CACV-11-1598 CV-613619 0–22 0–0.72  —  —  —  —  — 0.0141 (J)  —  —  — 0.0112 0.0199 (J) 0.0234 (J) 

CDV-4 CACV-11-1599 CV-613620 0–10 0–0.33  —  —  —  —  —  —  —  —  — 0.0104 0.0192 (J) 0.0188 (J) 



Water Canyon/Cañon de Valle Investigation Report 

 317 

Table 6.2-3 (continued) 
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CDV-4 CACV-11-1600 CV-613620 16–34 0.52–1.12  —  —  —  —  —  —  —  —  — 0.0032 (J) 0.0113 (J)  — 

CDVN-1 CACV-11-6770 CV-614081 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6771 CV-614082 2–12 0.07–0.39  — 0.0053 (J)  —  —  —  —  —  —  —  — 0.0133 (J) 0.0147 (J) 

CDVN-1 CACV-11-6772 CV-614083 4–30 0.13–0.98  —  —  —  —  —  —  —  —  —  — 0.00383  — 

CDVN-1 CACV-11-6773 CV-614083 30–47 0.98–1.54  —  —  —  —  — 0.0158 (J)  —  —  —  — 0.0573 0.0526 

CDVN-1 CACV-11-6774 CV-614085 0–15 0–0.49 0.0351 (J)  —  —  —  — 0.0241 (J)  —  —  —  — 0.0796 0.07 

CDVN-1 CACV-11-6775 CV-614085 15–29 0.49–0.95 0.065  —  —  —  — 0.0512  —  —  —  — 0.104 0.102 

CDVN-1 CACV-11-6776 CV-614087 11–24 0.36–0.79  — 3.46 (J)  —  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6777 CV-614088 0–10 0–0.33  — 0.00336 (J)  —  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6778 CV-614089 0–13 0–0.43  — 0.00285 (J)  —  —  —  —  —  —  —  — 0.00942  — 

CDVN-1 CACV-11-6779 CV-614090 6–30 0.2–0.98  — 0.00319 (J)  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2360 CV-613643 0–15 0–0.49  —  —  —  —  —  —  —  —  —  — 0.0302 0.033 (J) 

CDVS-1 CACV-11-2361 CV-613644 0–15 0–0.49  —  —  —  —  — 0.00837 (J)  —  —  —  — 0.0134 0.0126 

CDVS-1 CACV-11-2362 CV-613645 0–19 0–0.62  —  —  —  —  — 0.0127 (J) 0.0437  — 0.0417 0.0184 (J) 0.0405  — 

CDVS-1 CACV-11-2363 CV-613646 0–19 0–0.62  —  —  —  —  — 0.021 (J)  —  —  —  — 0.0693 0.0763 

CDVS-1 CACV-11-2364 CV-613647 4–14 0.13–0.46 0.0463 (J)  —  —  —  — 0.074 (J)  —  — 0.0144 (J) 0.016 (J) 0.158 0.108 

CDVS-1 CACV-11-2365 CV-613648 0–15 0–0.49  —  —  —  —  —  —  —  —  —  — 0.0194 (J) 0.0086 

CDVS-1 CACV-11-2366 CV-613649 0–19 0–0.62  —  —  —  —  —  —  —  —  —  — 0.0243 (J) 0.0155 

CDVS-1 CACV-11-2367 CV-613650 4–14 0.13–0.46  —  —  —  —  —  —  —  —  —  — 0.107 0.0962 

CDVS-1 CACV-11-2368 CV-613651 0–12 0–0.39  —  —  —  —  — 0.0312 (J)  —  —  —  — 0.183 0.156 

CDVS-1 CACV-11-2369 CV-613652 0–14 0–0.46  —  —  —  —  — 0.0296 (J)  —  —  —  — 0.128 (J) 0.13 (J) 

FL-1 CACV-11-132 CV-613220 0–15 0–0.49  —  —  —  —  — 0.0135 (J)  —  — 0.0219 0.0279 0.0734 0.083 

FL-1 CACV-11-133 CV-613221 0–15 0–0.49  —  —  —  —  — 0.0125 (J)  —  — 0.0058 0.0154 0.0463 0.0638 

FL-1 CACV-11-134 CV-613222 0–22 0–0.72  —  —  —  —  —  —  —  — 0.0144 0.0128 0.0425 0.065 

FL-1 CACV-11-135 CV-613223 0–13 0–0.43  —  —  —  —  —  —  —  —  —  — 0.00488  — 

FL-1 CACV-11-136 CV-613224 0–20 0–0.66  —  —  —  —  —  —  —  —  — 0.0054 0.0395 0.0248 

FL-1 CACV-11-137 CV-613225 0–8 0–0.26  —  —  —  —  —  —  —  — 0.0103 0.0231 0.0255 0.0252 

FL-1 CACV-11-138 CV-613226 0–19 0–0.62  —  —  —  —  —  —  —  — 0.0042 0.0087 0.0395 (J) 0.0202 

FL-1 CACV-11-139 CV-613227 8–24 0.26–0.79 0.0168 (J)  —  —  —  — 0.0273 (J)  —  — 0.0206 0.0185 0.0998 0.102 

FL-1 CACV-11-140 CV-613227 24–38 0.79–1.25  —  —  —  —  — 0.0507  —  —  — 0.0035 (J) 0.125 0.1 

FL-1 CACV-11-141 CV-613229 0–26 0–0.85  —  —  —  —  — 0.0288 (J)  —  — 0.0165 0.0309 0.0849 0.115 

FL-2 CACV-11-142 CV-613230 0–14 0–0.46 0.0638  —  —  —  — 0.0879  —  — 0.0037 (J) 0.0047 0.12 0.105 
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Table 6.2-3 (continued) 
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FL-2 CACV-11-143 CV-613230 17–36 0.56–1.18  —  —  —  —  —  —  —  — 0.0023 (J) 0.0041 (J)  —  — 

FL-2 CACV-11-144 CV-613232 26–59 0.85–1.94  —  —  —  —  —  —  —  — 0.0069 0.0089 0.0114  — 

FL-2 CACV-11-145 CV-613233 7–22 0.23–0.72  —  —  —  —  —  —  —  — 0.0064 0.0133 0.0179  — 

FL-2 CACV-11-147 CV-613235 0–22 0–0.72  —  —  —  —  —  —  —  —  — 0.0076  —  — 

FL-2 CACV-11-148 CV-613236 0–23 0–0.75  —  —  —  —  —  —  —  — 0.0038 0.0047 0.0083  — 

FL-2 CACV-11-149 CV-613237 0–15 0–0.49  —  —  —  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-150 CV-613238 0–11 0–0.36  —  —  —  —  —  —  —  —  — 0.0016 (J)  —  — 

FL-2 CACV-11-151 CV-613238 12–23 0.39–0.75  —  —  —  —  —  —  —  — 0.0044 0.01 0.0264 0.012 

FL-3 CACV-11-6783 CV-614091 11–38 0.36–1.25  —  —  NA  —  —  —  —  —  —  —  —  — 

FL-3 CACV-11-6784 CV-614093 26–40 0.85–1.31  —  —  NA  —  —  —  —  —  —  —  —  — 

FL-3 CACV-11-6785 CV-614093 7–17 0.23–0.56  —  —  NA  —  —  —  —  —  — 0.019 (J) 0.036 0.0212 

FL-3 CACV-11-6788 CV-614095 23–49 0.75–1.61  —  —  NA  —  —  —  —  —  —  —  —  — 

FL-3 CACV-11-6790 CV-614098 5–31 0.16–1.02  —  —  NA  —  —  —  —  —  —  —  —  — 

MS-1 CAWA-10-27522 WA-613190 0–18 0–0.59  —  —  —  NA  NA  —  —  —  —  — 0.0109 0.00965 

MS-1 CAWA-10-27523 WA-613191 0–13 0–0.43  —  —  —  NA  NA  —  —  —  — 0.0028 (J)  —  — 

MS-1 CAWA-10-27524 WA-613192 0–12 0–0.39 0.0943  —  —  NA  NA 0.101  —  —  — 0.0136 0.185 0.169 

MS-1 CAWA-10-27525 WA-613193 0–8 0–0.26  —  —  —  NA  NA 0.00992 (J)  —  —  — 0.0019 (J) 0.029 (J) 0.0282 (J) 

MS-1 CAWA-10-27526 WA-613193 8–16 0.26–0.52  —  —  —  NA  NA  —  —  —  —  —  —  — 

MS-1 CAWA-10-27527 WA-613195 0–17 0–0.56 0.0266 (J)  —  —  NA  NA 0.0332 (J)  —  —  — 0.0032 (J) 0.0895 0.0692 

MS-1 CAWA-10-27528 WA-613196 0–30 0–0.98  —  —  —  NA  NA  —  —  —  — 0.006  —  — 

MS-1 CAWA-10-27529 WA-613197 0–12 0–0.39 0.0258 (J)  —  —  NA  NA 0.0411  —  —  — 0.0049 0.11 0.0969 

MS-1 CAWA-10-27530 WA-613198 0–14 0–0.46  —  —  —  NA  NA  —  —  —  — 0.004  —  — 

MS-1 CAWA-10-27531 WA-613199 0–12 0–0.39  —  —  —  NA  NA  —  —  —  — 0.0035 (J) 0.00526 (J)  — 

MS-1 RE16-00-0361 16-06603 0–16 0–0.5249  —  NA  NA  —  —  —  NA  NA  NA  NA  —  — 

MS-1 RE16-00-0363 16-06605 0–10 0–0.3281  NA  NA  NA  —  —  NA  NA  NA  NA  NA  NA  NA 

MS-1 RE16-00-0364 16-06605 0–23 0.3281–0.7546  —  NA  NA  — 0.059 (J)  —  NA  NA  NA  NA  —  — 

MS-1 RE16-00-0365 16-06606 0–21 0–0.689  —  NA  NA  —  —  —  NA  NA  NA  NA 0.07 (J-) 0.072 (J-) 

SS-1E RE16-00-0352 16-06594 0–9 0–0.2953  NA  NA  NA 0.21 (J) 0.14 (J)  NA  NA  NA  NA  NA  NA  NA 

SS-1E RE16-00-0353 16-06595 0–10 0–0.3281  NA  NA  NA  — 0.039 (J)  NA  NA  NA  NA  NA  NA  NA 

SS-1E RE16-00-0354 16-06596 0–21 0–0.689  —  NA  NA  — 0.068 (J)  —  NA  NA  NA  NA 0.31 (J-) 0.39 (J-) 

SS-1E RE16-00-0355 16-06597 0–19 0–0.6234  NA  NA  NA 0.12 (J) 0.065 (J)  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-10-27532 WA-613200 1–26 0.03–0.85  —  —  —  NA  NA 0.0417  —  —  — 0.696 0.121 0.111 
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Table 6.2-3 (continued) 
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SS-1W CAWA-10-27533 WA-613201 0–20 0–0.66  —  —  —  NA  NA  —  —  —  — 0.725 0.0388 0.0373 

SS-1W CAWA-10-27534 WA-613202 13–31 0.43–1.02  —  —  —  NA  NA 0.389 (J)  —  —  — 3.48 0.755 1.05 

SS-1W CAWA-10-27535 WA-613203 0–16 0–0.52 1.44  —  —  NA  NA 1.85  —  —  — 3.36 5.09 4.63 

SS-1W CAWA-10-27536 WA-613204 2–12 0.07–0.39  —  —  —  NA  NA  —  —  —  — 0.0094 (J) 0.0125  — 

SS-1W CAWA-10-27537 WA-613205 1–12 0.03–0.39 0.0443 (J)  —  —  NA  NA 0.139 (J) 0.0349 (J)  — 0.0684 0.256 0.129 0.113 

SS-1W CAWA-10-27538 WA-613206 12–36 0.39–1.18  —  —  —  NA  NA 0.117 (J)  —  —  — 0.811 0.2 0.179 

SS-1W CAWA-10-27539 WA-613207 0–10 0–0.33  —  —  —  NA  NA 0.176 (J)  —  —  — 2.55 0.287 0.622 

SS-1W CAWA-10-27540 WA-613207 10–31 0.33–1.02  —  —  —  NA  NA 0.262 (J)  —  —  — 0.498 0.245 0.558 

SS-1W CAWA-10-27541 WA-613209 0–16 0–0.52  —  —  —  NA  NA 0.0963 (J)  —  —  — 0.237 0.145 0.246 

SS-1W CAWA-11-6552 WA-613201 0–20 0–0.66  NA  NA  NA 0.155 (J) 0.2 (J)  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6553 WA-613202 13–31 0.43–1.02  NA  NA  NA 0.209 (J)  —  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6554 WA-613203 0–16 0–0.52  NA  NA  NA 0.23 (J)  —  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6556 WA-613205 1–12 0.03–0.39  NA  NA  NA 0.708  —  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6557 WA-613206 12–36 0.39–1.18  NA  NA  NA 0.174 (J)  —  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6558 WA-613207 0–10 0–0.33  NA  NA  NA 0.114 (J)  —  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6559 WA-613207 10–31 0.33–1.02  NA  NA  NA 0.136 (J)  —  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6560 WA-613209 0–16 0–0.52  NA  NA  NA 0.106 (J)  —  NA  NA  NA  NA  NA  NA  NA 

SS-1W RE16-00-0356 16-06598 0–12 0–0.3937  NA  NA  NA 0.19 (J) 0.088 (J)  NA  NA  NA  NA  NA  NA  NA 

SS-1W RE16-00-0357 16-06599 0–9 0–0.2953  NA  NA  NA 0.36 0.37  NA  NA  NA  NA  NA  NA  NA 

SS-1W RE16-00-0358 16-06600 0–12 0–0.3937  NA  NA  NA  — 0.17 (J)  NA  NA  NA  NA  NA  NA  NA 

SS-1W RE16-00-0359 16-06601 0–7 0–0.2297  NA  NA  NA 0.27 (J) 0.13 (J)  NA  NA  NA  NA  NA  NA  NA 

SS-1W RE16-00-0360 16-06602 0–15 0–0.4921  NA  NA  NA 0.14 (J) 0.14 (J)  NA  NA  NA  NA  NA  NA  NA 

SS-2 CAWA-10-27542 WA-613210 2–26 0.07–0.85 0.854  —  —  NA  NA 0.841  —  —  — 0.136 1.22 0.881 

SS-2 CAWA-10-27543 WA-613211 0–12 0–0.39  —  —  —  NA  NA  —  —  —  — 0.294 0.0384 0.0386 

SS-2 CAWA-10-27544 WA-613212 0–14 0–0.46  —  —  —  NA  NA  —  —  —  — 0.263 0.065 0.0889 (J) 

SS-2 CAWA-10-27545 WA-613213 0–21 0–0.69  —  —  —  NA  NA 0.021 (J)  —  —  — 0.113 0.0649 0.0603 

SS-2 CAWA-10-27546 WA-613214 6–30 0.2–0.98  —  —  —  NA  NA 0.0788 (J)  —  — 0.0339 0.186 0.141 0.133 

SS-2 CAWA-10-27547 WA-613215 0–19 0–0.62  —  —  —  NA  NA  —  —  —  — 0.151 0.0252 0.021 

SS-2 CAWA-10-27548 WA-613216 0–16 0–0.52  —  —  —  NA  NA  —  —  —  — 0.136 0.0268  — 

SS-2 CAWA-10-27549 WA-613217 0–30 0–0.98 0.0573  —  —  NA  NA 0.138 (J)  —  —  — 0.0972 0.188 0.189 

SS-2 CAWA-10-27550 WA-613218 30–55 0.98–1.8 0.277  —  —  NA  NA 0.208  —  —  — 0.239 0.448 0.373 

SS-2 CAWA-10-27551 WA-613219 22–62 0.72–2.03  —  —  —  NA  NA 0.0397 (J)  —  — 0.0329 0.0467 0.115 0.0969 



Water Canyon/Cañon de Valle Investigation Report 

 320 

Table 6.2-3 (continued) 
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SS-2 CAWA-11-6565 WA-613213 0–21 0–0.69  NA  NA  NA 0.178 (J)  —  NA  NA  NA  NA  NA  NA  NA 

SS-2 CAWA-11-6566 WA-613214 6–30 0.2–0.98  NA  NA  NA  —  —  NA  NA  NA  NA  NA  NA  NA 

SS-2 CAWA-11-6569 WA-613217 0–30 0–0.98  NA  NA  NA  —  —  NA  NA  NA  NA  NA  NA  NA 

SS-3 CAWA-11-6797 WA-614101 0–29 0–0.95  —  —  —  —  — 0.0175 (J)  —  —  — 0.117 0.0858 0.0779 

SS-3 CAWA-11-6798 WA-614101 33–48 1.08–1.57  —  —  —  —  —  —  —  —  — 0.0838 0.0293 (J) 0.0298 (J) 

SS-3 CAWA-11-6799 WA-614103 0–11 0–0.36  —  —  —  —  —  —  —  —  — 0.044 0.0131 0.0162 

SS-3 CAWA-11-6800 WA-614104 0–12 0–0.39  —  —  —  —  —  —  —  —  — 0.0236  — 0.0145 (J) 

SS-3 CAWA-11-6801 WA-614105 0–21 0–0.69  —  —  —  —  —  —  —  —  — 0.0669 0.0347 0.0272 

SS-3 CAWA-11-6802 WA-614106 17–34 0.56–1.12  —  —  —  —  — 0.0226 (J)  —  —  — 0.0102 (J) 0.0821 0.0969 

SS-3 CAWA-11-6803 WA-614107 0–12 0–0.39  —  —  —  —  —  —  —  —  — 0.0078 (J) 0.013 (J)  — 

SS-3 CAWA-11-6804 WA-614108 0–22 0–0.72  —  —  —  —  —  —  —  —  — 0.106 0.0469  — 

SS-3 CAWA-11-6805 WA-614109 0–14 0–0.46  —  —  —  —  —  —  —  —  — 0.0859  —  — 

SS-3 CAWA-11-6806 WA-614110 0–10 0–0.33  —  —  —  —  —  —  —  —  — 0.108  —  — 

WA-0 CAWA-00-0026 WA-10037 0–6 0–0  —  NA  — 0.27 0.15 (J)  —  —  —  —  —  —  — 

WA-2 CAWA-11-6807 WA-614111 0–22 0–0.72  —  —  —  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6808 WA-614112 5–37 0.72–1.21  —  —  —  —  —  —  —  — 0.0019 (J)  —  —  — 

WA-2 CAWA-11-6811 WA-614115 0–25 0–0.82  —  —  —  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6812 WA-614116 0–23 0–0.75  —  —  —  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6813 WA-614116 23–43 0.75–1.41  —  —  —  —  — 0.0172 (J)  —  — 0.0026 (J)  — 0.0523 0.0489 

WA-2 CAWA-11-6814 WA-614116 43–54 1.41–1.77  —  —  —  —  —  —  —  —  —  — 0.0231 0.0251 

WA-2 CAWA-11-6815 WA-614119 0–12 0–0.39  —  —  —  —  —  —  —  —  —  — 0.0115 0.00926 

WA-2 CAWA-11-6816 WA-614120 0–14 0–0.46  —  —  —  —  —  —  —  —  —  — 0.018  — 

WA-2W CAWA-00-0001 WA-10000 0–10 0–0.33  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-2W CAWA-00-0005 WA-10003 0–18 0–0.59  —  NA  —  — 0.18 (J-)  —  —  —  —  —  —  — 

WA-2W CAWA-00-0007 WA-10005 5–12 0.16–0.39 0.68 (J)  NA  —  —  — 1.3  —  —  —  — 3.2 2.8 

WA-3 CAWA-00-0010 WA-10024 12–26 0.39–0.85  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-00-0011 WA-10025 0–26 0–0.85  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-00-0012 WA-10026 0–13 0–0.43  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-00-0014 WA-10028 25–40 0.82–1.31  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-00-0015 WA-10028 6–25 0.2–0.82  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-00-0016 WA-10029 0–13 0–0.43  —  NA  —  — 0.13 (J)  —  —  —  —  —  —  — 

WA-3 CAWA-00-0017 WA-10029 13–43 0.43–1.41  —  NA  —  —  —  —  —  —  —  —  —  — 
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Table 6.2-3 (continued) 
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WA-3 CAWA-11-1424 WA-613530 0–22 0–0.72  —  —  —  —  —  —  —  —  — 0.006  —  — 

WA-3 CAWA-11-1426 WA-613532 0–16 0–0.52  —  —  —  —  —  —  —  —  — 0.0026 (J)  —  — 

WA-3 CAWA-11-1427 WA-613533 0–17 0–0.56  —  —  —  —  —  —  —  — 0.012 0.0166  —  — 

WA-3 CAWA-11-1428 WA-613533 17–54 0.56–1.77  —  —  —  —  — 0.0251  —  — 0.00778 0.009 0.0662 0.049 

WA-3 CAWA-11-1429 WA-613535 0–25 0–0.82  —  —  —  —  —  —  —  —  — 0.0047  —  — 

WA-3 CAWA-11-1430 WA-613536 0–25 0–0.82  —  —  —  —  —  —  —  — 0.0111 0.0107 0.018 (J) 0.0178 

WA-3 CAWA-11-1431 WA-613537 48–60 1.57–1.97 0.0748  —  —  —  — 0.114  —  —  — 0.004 (J) 0.185 0.171 

WA-3 CAWA-11-1432 WA-613538 44–77 1.44–2.53 0.0431 (J)  —  —  —  — 0.0389 (J)  —  —  — 0.0028 (J) 0.0951 0.0938 

WA-4 CAWA-00-0018 WA-10030 0–20 0–0.66  —  NA  — 0.15 (J)  —  —  —  —  —  —  —  — 

WA-4 CAWA-00-0019 WA-10031 0–10 0–0.33  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-4 CAWA-00-0020 WA-10032 0–14 0–0.46  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-4 CAWA-00-0021 WA-10033 0–25 0–0.82  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-4 CAWA-00-0022 WA-10034 0–8 0–0.26  —  NA 0.00083 (J)  —  —  —  —  —  —  —  —  — 

WA-4 CAWA-00-0025 WA-10036 0–6 0–0.2  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-4 CAWA-08-16505 WA-603938 0–3 0–0.1  NA  NA  NA  —  —  NA  —  —  — 0.0029 (J)  NA  NA 

WA-4 CAWA-08-16506 WA-603939 0–4 0–0.13  NA  NA  NA  —  —  NA  —  —  — 0.0032 (J)  NA  NA 

WA-4 CAWA-10-26996 WA-613153 0–21 0–0.69  —  —  —  NA  NA  —  —  —  —  —  —  — 

WA-4 CAWA-10-26997 WA-613154 0–24 0–0.79  —  —  —  NA  NA  —  —  —  —  — 0.0077 0.0116 (J) 

WA-4 CAWA-10-26998 WA-613155 0–11 0–0.36  —  —  —  NA  NA  —  —  —  — 0.0029 (J)  — 0.0122 (J) 

WA-4 CAWA-10-26999 WA-613156 0–15 0–0.49  —  —  —  NA  NA  —  —  —  —  — 0.00723  — 

WA-4 CAWA-10-27000 WA-613157 8–27 0.26–0.89 0.00605 (J)  —  —  NA  NA 0.00535 (J)  —  —  — 0.0036 0.0157 0.023 

WA-4 CAWA-10-27001 WA-613158 0–13 0–0.43  —  —  —  NA  NA  —  —  —  — 0.0019 (J)  —  — 

WA-4 CAWA-10-27002 WA-613159 0–11 0–0.36  —  —  —  NA  NA  —  —  —  — 0.005  —  — 

WA-4 CAWA-10-27004 WA-613161 4–22 0.13–0.72  —  —  —  NA  NA  —  —  —  — 0.0022 (J) 0.0024  — 

WA-4 CAWA-10-27005 WA-613162 6–19 0.2–0.62  —  —  —  NA  NA  —  —  —  —  — 0.00756 0.0149 

WA-4W CAWA-11-7122 WA-614131 0–20 0–0.66  —  NA  —  —  —  —  —  —  — 0.0032 (J)  —  — 

WA-4W CAWA-11-7124 WA-614133 41–62 1.35–2.03 0.0485  NA  —  —  — 0.0623  —  —  — 0.0016 (J) 0.128 0.153 

WA-4W CAWA-11-7125 WA-614134 0–23 0–0.75  —  NA  —  —  —  —  —  —  — 0.0047 0.0199 0.0172 

WA-4W CAWA-11-7126 WA-614134 23–39 0.75–1.28 0.00532 (J)  NA  —  —  — 0.00821 (J)  —  —  — 0.0039 0.0262 0.022 

WA-4W CAWA-11-7127 WA-614136 0–19 0–0.62  —  NA  —  —  —  —  —  —  — 0.0031 (J)  —  — 

WA-4W CAWA-11-7128 WA-614137 0–15 0–0.49  —  NA  —  —  —  —  —  —  — 0.0056 0.0127 (J)  — 

WA-4W CAWA-11-7129 WA-614137 19–40 0.62–1.31  —  NA  —  —  —  —  —  —  — 0.0017 (J) 0.00508 0.00626 
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Table 6.2-3 (continued) 
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WA-4W CAWA-11-7130 WA-614139 0–17 0–0.56  —  NA  —  —  —  —  —  —  — 0.0052 0.0296 0.018 

WA-4W CAWA-11-7131 WA-614140 0–17 0–0.56  —  NA  —  —  —  —  —  —  — 0.0016 (J)  —  — 

WA-5 CAWA-11-7235 WA-614151 0–10 0–0.33  —  NA  —  —  —  —  —  —  — 0.0015 (J) 0.0109  — 

WA-5 CAWA-11-7236 WA-614152 0–13 0–0.43  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-5 CAWA-11-7238 WA-614154 0–15 0–0.49  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-5 CAWA-11-7239 WA-614154 15–34 0.49–1.12  —  NA  —  —  —  —  —  —  —  — 0.0258 (J) 0.0471 

WA-5 CAWA-11-7240 WA-614154 34–52 1.12–1.71  —  NA  —  —  —  —  —  —  —  — 0.00496  — 

WA-5 CAWA-11-7241 WA-614157 0–14 0–0.46  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-5 CAWA-11-7243 WA-614159 0–26 0–0.85  —  NA  —  —  —  —  —  —  —  —  —  — 

WA-5 CAWA-11-7244 WA-614160 14–39 0.46–1.28  —  NA  —  —  —  —  —  —  —  —  —  — 

WAAB-1 CAWA-11-6817 WA-614121 0–17 0–0.56  —  —  —  —  —  —  —  —  —  —  —  — 

WAAB-1 CAWA-11-6825 WA-614129 0–17 0–0.56  —  —  —  —  —  —  —  —  —  —  —  — 

WAAB-1 CAWA-11-6826 WA-614130 0–13 0–0.43  —  —  —  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1437 WA-613540 0–11 0–0.36  —  —  —  —  — 0.0136 (J)  —  —  —  — 0.0438 0.0519 

WAN-1 CAWA-11-1438 WA-613541 0–8 0–0.26  —  —  —  —  —  —  —  —  — 0.0036 (J) 0.0259 0.0347 

WAN-1 CAWA-11-1439 WA-613542 0–10 0–0.33  —  —  —  —  —  —  —  —  —  — 0.0244 0.0295 

WAN-1 CAWA-11-1440 WA-613543 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1441 WA-613543 14–24 0.46–0.79  —  —  —  —  —  —  —  —  —  — 0.0158 0.0111 

WAN-1 CAWA-11-1442 WA-613545 0–10 0–0.33  —  —  —  —  — 0.0242 (J)  —  —  — 0.0018 (J) 0.0473 0.0493 

WAN-1 CAWA-11-1443 WA-613546 0–10 0–0.33 0.0126 (J)  —  —  —  — 0.00882 (J)  —  —  — 0.002 (J) 0.0379 0.04 

WAN-1 CAWA-11-1444 WA-613547 0–16 0–0.52  —  —  —  —  — 0.0352 (J)  —  —  —  — 0.0915 0.0748 

WAN-1 CAWA-11-1445 WA-613548 7–19 0.23–0.92  —  —  —  —  —  —  —  —  — 0.002 (J) 0.0413 0.0609 

WAN-1 CAWA-11-1446 WA-613549 7–25 0.23–0.82  —  —  —  — 0.215 (J-) 0.0132 (J)  —  —  —  — 0.0471 0.0449 

WAN-2 CAWA-11-1552 WA-613582 9–45 0.3–1.48  —  —  —  NA  NA  —  —  —  — 0.0015 (J) 0.014  — 

WAN-2 CAWA-11-1553 WA-613583 0–20 0–0.66  —  —  —  NA  NA  —  —  —  — 0.0024 (J)  —  — 

WAN-2 CAWA-11-1554 WA-613584 0–34 0–1.12  —  —  —  NA  NA 0.0104 (J)  —  —  —  — 0.0101 0.0364 (J) 

WAN-2 CAWA-11-1555 WA-613585 0–13 0–0.43  —  —  —  NA  NA  —  —  —  — 0.0014 (J)  —  — 

WAN-2 CAWA-11-1556 WA-613585 13–27 0.43–0.89 0.025 (J)  —  —  NA  NA 0.0253 (J) 0.0188  — 0.0166 0.0073 0.0472 0.0442 

WAN-2 CAWA-11-1558 WA-613588 6–20 0.2–0.66  —  —  —  NA  NA  —  —  —  — 0.0023 (J) 0.03 0.0222 

WAN-2 CAWA-11-1559 WA-613589 0–13 0–0.43  —  —  —  NA  NA  —  —  —  — 0.0023 (J) 0.0234  — 

WAN-2 CAWA-11-1560 WA-613590 0–56 0–1.84  —  —  —  NA  NA  — 0.0017 (J)  —  —  —  —  — 

WANE-1 CAWA-11-1447 WA-613550 0–14 0–0.46  —  —  —  —  —  —  —  —  —  — 0.0123 (J)  — 
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Table 6.2-3 (continued) 
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WANE-1 CAWA-11-1448 WA-613551 0–35 0–1.15  —  —  —  —  —  —  —  —  —  — 0.0271 (J) 0.0186 (J) 

WANE-1 CAWA-11-1450 WA-613553 0–18 0–0.59  —  —  —  —  — 0.0593  —  —  —  — 0.143 0.136 

WANE-1 CAWA-11-1451 WA-613554 42–78 1.38–2.56  —  —  —  —  — 0.0234 (J)  —  —  —  — 0.0898 (J) 0.08 (J) 

WANE-1 CAWA-11-1452 WA-613555 0–21 0–0.69  —  —  —  —  —  —  —  —  —  — 0.036 0.0326 (J) 

WANE-1 CAWA-11-1453 WA-613556 0–17 0–0.56  —  —  —  —  —  —  —  —  —  — 0.0232 0.0166 (J) 

WANE-1 CAWA-11-1454 WA-613556 17–34 0.56–1.12  —  —  —  —  —  —  —  —  —  — 0.029 0.0291 

WANE-1 CAWA-11-1455 WA-613558 5–19 0.16–0.62  —  —  —  —  —  —  —  —  —  — 0.0341 (J) 0.0238 (J) 

WANE-1 CAWA-11-1456 WA-613559 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1458 WA-613560 8–18 0.26–0.59  —  —  —  NA  NA  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1459 WA-613562 0–12 0–0.39  —  —  —  NA  NA  —  —  —  —  — 0.0158 (J) 0.0126 (J) 

WANW-1 CAWA-11-1460 WA-613563 0–18 0–0.59  —  —  —  NA  NA  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1461 WA-613564 0–16 0–0.52  —  —  —  NA  NA  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1462 WA-613565 0–23 0–0.75  —  —  —  NA  NA  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1463 WA-613566 0–15 0–0.49  — 0.00185 (J)  —  NA  NA  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1466 WA-613569 11–50 0.36–1.64  —  —  —  NA  NA  —  —  —  —  — 0.043 0.0414 
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Table 6.2-3 (continued) 
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CDV-1C CACV-11-2350 CV-613633 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-1C CACV-11-2351 CV-613634 2–16 0.07–0.52 0.0255 (J)  — 0.0116 (J) 0.329 (J)  —  —  —  —  —  —  NA  —  — 

CDV-1C CACV-11-2352 CV-613635 0–17 0–0.56 0.035 (J)  — 0.0145 (J)  —  —  —  —  —  —  —  NA  —  — 

CDV-1C CACV-11-2353 CV-613636 0–17 0–0.56 0.0185 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-1C CACV-11-2354 CV-613637 0–16 0–0.52 0.177 0.0927 (J) 0.0561  — 0.000706 (J)  — 0.000314 (J)  —  —  —  NA  —  — 

CDV-1C CACV-11-2355 CV-613637 16–35 0.52–1.15 0.19 0.0924 (J) 0.0724  —  —  —  —  —  —  —  NA  —  — 

CDV-1C CACV-11-2356 CV-613639 0–13 0–0.43 0.0735  — 0.0347 (J)  —  —  —  —  —  —  —  NA  —  — 

CDV-1C CACV-11-2357 CV-613640 0–18 0–0.59  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-1C CACV-11-2358 CV-613641 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-1C CACV-11-2359 CV-613642 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-1E CACV-11-1565 CV-613592 0–20 0–0.66  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-1E CACV-11-1566 CV-613593 0–10 0–0.33  —  —  — 0.193 (J)  —  —  —  —  —  —  NA  —  — 

CDV-1E CACV-11-1567 CV-613594 7–20 0.23–0.66  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-1E CACV-11-1568 CV-613595 0–24 0–0.79  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-1E CACV-11-1569 CV-613596 16–32 0.52–1.05 0.0655 0.0414  —  —  —  —  —  —  —  —  NA  —  — 

CDV-1E CACV-11-1570 CV-613597 12–41 0.39–1.35 0.0898  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-1E CACV-11-1571 CV-613598 0–18 0–0.59 0.058  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-1E CACV-11-1572 CV-613598 18–36 0.59–1.18 0.0618  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-1E CACV-11-1573 CV-613600 0–13 0–0.43 0.0672  —  —  —  — 0.000366 (J)  —  —  —  —  NA  —  — 

CDV-1E CACV-11-1574 CV-613601 0–20 0–0.66 0.0381  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-2E CACV-11-170 CV-613241 0–17 0–0.56 0.0149 (J)  —  —  —  —  —  — 0.197 (J)  —  —  NA  —  — 

CDV-2E CACV-11-171 CV-613242 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-2E CACV-11-172 CV-613243 0–18 0–0.59 0.0293 (J) 0.0071  —  —  —  —  — 0.202 (J)  —  —  NA  —  — 

CDV-2E CACV-11-173 CV-613244 0–12 0–0.39  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-2E CACV-11-174 CV-613245 0–15 0–0.49  —  —  —  —  —  —  —  —  —  —  NA 0.000605 (J) 0.000698 (J) 

CDV-2E CACV-11-175 CV-613246 0–17 0–0.56 0.0198 (J)  —  —  —  —  —  — 0.287 (J)  —  —  NA  —  — 

CDV-2E CACV-11-176 CV-613247 0–20 0–0.66 0.135 0.0583 (J)  —  —  —  —  — 0.443  —  —  NA  —  — 

CDV-2E CACV-11-177 CV-613248 0–15 0–0.49  — 0.00572  —  —  —  —  — 0.121 (J)  —  —  NA  —  — 

CDV-2E CACV-11-178 CV-613249 5–16 0.16–0.52  — 0.00353 (J)  —  —  —  —  — 0.0865 (J)  —  —  NA  —  — 

CDV-2E RE16-99-0117 16-06141 0–9 0–0.3  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

CDV-2W CACV-11-1575 CV-613602 16–30 0.52–0.98  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-2W CACV-11-1576 CV-613603 0–16 0–0.52  —  —  — 0.371 (J)  —  —  —  —  —  —  NA  —  — 

CDV-2W CACV-11-1577 CV-613603 16–24 0.52–0.79  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-2W CACV-11-1578 CV-613605 20–36 0.66–1.18  —  —  —  —  —  —  —  —  —  —  NA  —  — 
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Table 6.2-3 (continued) 
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CDV-2W CACV-11-1579 CV-613606 0–9 0–0.3  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-2W CACV-11-1580 CV-613607 4–20 0.13–0.66 0.0422 (J)  —  —  —  —  —  — 0.169 (J)  —  —  NA  —  — 

CDV-2W CACV-11-1581 CV-613608 4–19 0.13–0.62  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-2W CACV-11-1582 CV-613609 4–15 0.13–0.49  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-2W CACV-11-1583 CV-613610 5–23 0.16–0.75 0.0389  —  —  —  —  —  — 0.7  —  —  NA  —  — 

CDV-2W CACV-11-1584 CV-613611 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-2W RE16-99-0092 16-06124 0–20 0–0.66  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

CDV-2W RE16-99-0098 16-06128 0–18 0–0.59  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

CDV-2W RE16-99-0099 16-06128 18–30 0.59–0.98  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

CDV-3 CACV-11-1536 CV-613572 30–83 0.98–2.72 0.0114  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-3 CACV-11-1537 CV-613573 0–19 0–0.62  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-3 CACV-11-1538 CV-613574 5–21 0.16–0.69  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-3 CACV-11-1539 CV-613575 2–18 0.07–0.59 0.103 0.0533 (J) 0.0226 (J)  —  —  —  — 0.19 (J)  —  —  NA  —  — 

CDV-3 CACV-11-1540 CV-613576 0–18 0–0.59  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-3 CACV-11-1541 CV-613577 2–18 0.07–0.59 1.53 0.803  —  —  —  —  —  —  —  —  NA  —  — 

CDV-3 CACV-11-1542 CV-613578 0–18 0–0.59 0.441 0.247 (J) 0.153  —  —  —  — 0.0838 (J)  —  —  NA  —  — 

CDV-3 CACV-11-1543 CV-613579 7–20 0.23–0.66 0.424 0.269 (J) 0.145  —  —  —  —  —  —  —  NA  —  — 

CDV-3 CACV-11-1544 CV-613580 0–23 0–0.75 0.0737 0.0543 (J)  —  —  —  —  —  —  —  —  NA  —  — 

CDV-3 CACV-11-1545 CV-613581 5–21 0.16–0.69 0.205 0.143 (J)  —  —  —  —  —  —  —  —  NA  —  — 

CDV-4 CACV-11-1591 CV-613612 0–46 0–1.51 0.0191 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-4 CACV-11-1592 CV-613613 1–18 0.03–0.59  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-4 CACV-11-1593 CV-613614 0–19 0–0.62 0.0255 (J) 0.0347  —  —  —  —  — 0.127 (J)  —  —  NA  —  — 

CDV-4 CACV-11-1594 CV-613615 7–27 0.23–0.89 0.217 0.0783 (J)  —  —  —  —  — 0.101 (J)  —  —  NA  —  — 

CDV-4 CACV-11-1595 CV-613616 5–17 0.16–0.56  — 0.00757  —  —  —  —  —  —  —  —  NA  —  — 

CDV-4 CACV-11-1596 CV-613617 0–14 0–0.46 0.0337 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

CDV-4 CACV-11-1597 CV-613617 14–30 0.46–0.98 0.0502 0.0293  —  —  —  —  —  —  —  —  NA  —  — 

CDV-4 CACV-11-1598 CV-613619 0–22 0–0.72 0.0281 (J) 0.0411  — 0.615 (J)  —  —  —  —  —  —  NA  —  — 

CDV-4 CACV-11-1599 CV-613620 0–10 0–0.33 0.0266 (J) 0.0214  —  —  —  —  —  —  —  —  NA  —  — 

CDV-4 CACV-11-1600 CV-613620 16–34 0.52–1.12  — 0.011  —  —  —  —  — 0.115 (J)  —  —  NA  —  — 

CDVN-1 CACV-11-6770 CV-614081 0–16 0–0.52 0.0136 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

CDVN-1 CACV-11-6771 CV-614082 2–12 0.07–0.39 0.0191 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

CDVN-1 CACV-11-6772 CV-614083 4–30 0.13–0.98  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDVN-1 CACV-11-6773 CV-614083 30–47 0.98–1.54 0.0853 0.0388 0.0562  —  —  —  —  —  —  —  NA  —  — 

CDVN-1 CACV-11-6774 CV-614085 0–15 0–0.49 0.0971 0.0465 0.0353 (J)  —  —  —  —  —  —  —  NA  —  — 
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Table 6.2-3 (continued) 
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CDVN-1 CACV-11-6775 CV-614085 15–29 0.49–0.95 0.117 0.0629 0.0425  —  —  —  —  —  —  —  NA  —  — 

CDVN-1 CACV-11-6776 CV-614087 11–24 0.36–0.79  —  —  —  —  —  —  —  — 0.00256 (J)  —  NA  —  — 

CDVN-1 CACV-11-6777 CV-614088 0–10 0–0.33  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDVN-1 CACV-11-6778 CV-614089 0–13 0–0.43  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDVN-1 CACV-11-6779 CV-614090 6–30 0.2–0.98  —  —  —  —  —  —  —  —  —  —  NA  —  — 

CDVS-1 CACV-11-2360 CV-613643 0–15 0–0.49 0.0577  — 0.0229 (J)  —  —  —  — 0.0788 (J)  —  —  NA  —  — 

CDVS-1 CACV-11-2361 CV-613644 0–15 0–0.49 0.0678 0.0104 0.0266 (J)  —  —  —  —  —  —  —  NA  —  — 

CDVS-1 CACV-11-2362 CV-613645 0–19 0–0.62 0.0775 0.0345 (J)  —  —  —  —  —  —  —  —  NA  —  — 

CDVS-1 CACV-11-2363 CV-613646 0–19 0–0.62 0.111 0.0497 (J)  —  —  —  —  —  —  —  —  NA  —  — 

CDVS-1 CACV-11-2364 CV-613647 4–14 0.13–0.46 0.189 0.059 (J)  —  —  —  —  —  —  —  —  NA  —  — 

CDVS-1 CACV-11-2365 CV-613648 0–15 0–0.49 0.0139  —  —  —  —  —  —  —  —  —  NA  —  — 

CDVS-1 CACV-11-2366 CV-613649 0–19 0–0.62 0.0276 (J)  —  — 0.382 (J)  —  —  —  —  —  —  NA  —  — 

CDVS-1 CACV-11-2367 CV-613650 4–14 0.13–0.46 0.128 0.0994  — 0.864 (J)  —  —  —  —  —  —  NA  —  — 

CDVS-1 CACV-11-2368 CV-613651 0–12 0–0.39 0.194 0.0361  —  —  —  —  —  —  —  —  NA  —  — 

CDVS-1 CACV-11-2369 CV-613652 0–14 0–0.46 0.137 (J) 0.0366  —  —  —  —  —  —  —  —  NA  —  — 

FL-1 CACV-11-132 CV-613220 0–15 0–0.49 0.114 0.0699  — 0.525 (J)  —  —  — 0.668  —  —  NA  —  — 

FL-1 CACV-11-133 CV-613221 0–15 0–0.49 0.0846 0.0569  — 0.192 (J)  —  —  — 0.728  —  —  NA  —  — 

FL-1 CACV-11-134 CV-613222 0–22 0–0.72 0.0729  —  —  —  —  —  — 0.697  —  —  NA  —  — 

FL-1 CACV-11-135 CV-613223 0–13 0–0.43  —  —  —  —  —  —  —  —  —  —  NA  —  — 

FL-1 CACV-11-136 CV-613224 0–20 0–0.66  —  —  —  —  —  —  — 0.54  —  —  NA  —  — 

FL-1 CACV-11-137 CV-613225 0–8 0–0.26 0.0405  —  —  —  —  —  — 0.279 (J)  —  —  NA  —  — 

FL-1 CACV-11-138 CV-613226 0–19 0–0.62 0.0412 (J)  —  —  —  —  —  — 1.89  —  —  NA  —  — 

FL-1 CACV-11-139 CV-613227 8–24 0.26–0.79 0.146 0.0827  —  —  —  —  — 1.05  —  —  NA  —  — 

FL-1 CACV-11-140 CV-613227 24–38 0.79–1.25 0.153 0.0558  —  —  —  —  — 6.39  —  —  NA  —  — 

FL-1 CACV-11-141 CV-613229 0–26 0–0.85 0.147 0.0535  —  —  —  —  — 1.06  —  —  NA  —  — 

FL-2 CACV-11-142 CV-613230 0–14 0–0.46 0.128  — 0.0516  —  —  —  —  —  —  —  NA  —  — 

FL-2 CACV-11-143 CV-613230 17–36 0.56–1.18  —  —  —  —  —  —  — 1.32  —  —  NA  —  — 

FL-2 CACV-11-144 CV-613232 26–59 0.85–1.94  —  —  —  —  —  —  — 0.24 (J)  —  —  NA  —  — 

FL-2 CACV-11-145 CV-613233 7–22 0.23–0.72  —  —  —  —  —  —  — 0.239 (J)  —  —  NA  —  — 

FL-2 CACV-11-147 CV-613235 0–22 0–0.72  —  —  —  —  —  —  — 0.196 (J)  —  —  NA  —  — 

FL-2 CACV-11-148 CV-613236 0–23 0–0.75  —  —  —  —  —  —  — 0.355 (J)  —  —  NA  —  — 

FL-2 CACV-11-149 CV-613237 0–15 0–0.49  —  —  —  —  —  —  —  —  —  —  NA  —  — 

FL-2 CACV-11-150 CV-613238 0–11 0–0.36  —  —  —  —  —  —  — 0.102 (J)  —  —  NA  —  — 

FL-2 CACV-11-151 CV-613238 12–23 0.39–0.75  —  —  —  —  —  —  — 0.241 (J)  —  —  NA  —  — 
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FL-3 CACV-11-6783 CV-614091 11–38 0.36–1.25  —  —  —  —  NA  NA  NA  —  —  —  NA  NA  NA 

FL-3 CACV-11-6784 CV-614093 26–40 0.85–1.31  —  —  —  —  NA  NA  NA  —  —  —  NA  NA  NA 

FL-3 CACV-11-6785 CV-614093 7–17 0.23–0.56 0.0291 (J)  — 0.0188 (J)  —  NA  NA  NA 0.505  —  —  NA  NA  NA 

FL-3 CACV-11-6788 CV-614095 23–49 0.75–1.61  —  —  —  —  NA  NA  NA  —  —  —  NA  NA  NA 

FL-3 CACV-11-6790 CV-614098 5–31 0.16–1.02  —  —  —  —  NA  NA  NA  —  —  —  NA  NA  NA 

MS-1 CAWA-10-27522 WA-613190 0–18 0–0.59  —  —  —  —  —  —  —  —  —  —  NA  —  — 

MS-1 CAWA-10-27523 WA-613191 0–13 0–0.43  —  —  —  —  —  —  —  —  —  —  NA  —  — 

MS-1 CAWA-10-27524 WA-613192 0–12 0–0.39 0.208 0.118  —  —  —  —  —  —  —  —  NA  —  — 

MS-1 CAWA-10-27525 WA-613193 0–8 0–0.26 0.0325 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

MS-1 CAWA-10-27526 WA-613193 8–16 0.26–0.52  —  —  —  —  —  —  —  —  —  —  NA  —  — 

MS-1 CAWA-10-27527 WA-613195 0–17 0–0.56 0.0996 0.0621  —  —  —  —  —  —  —  —  NA  —  — 

MS-1 CAWA-10-27528 WA-613196 0–30 0–0.98  —  —  —  —  —  —  —  —  —  —  NA  —  — 

MS-1 CAWA-10-27529 WA-613197 0–12 0–0.39 0.104 0.0755  —  —  —  —  —  —  —  —  NA  —  — 

MS-1 CAWA-10-27530 WA-613198 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  NA  —  — 

MS-1 CAWA-10-27531 WA-613199 0–12 0–0.39  —  —  —  —  —  —  —  —  —  —  NA  —  — 

MS-1 RE16-00-0361 16-06603 0–16 0–0.5249  —  —  —  —  NA  NA  NA  —  NA  NA  NA  NA  NA 

MS-1 RE16-00-0363 16-06605 0–10 0–0.3281  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

MS-1 RE16-00-0364 16-06605 0–23 0.3281–0.7546  —  —  —  —  NA  NA  NA  —  NA  NA  NA  NA  NA 

MS-1 RE16-00-0365 16-06606 0–21 0–0.689 0.073 (J-)  —  —  —  NA  NA  NA  —  NA  NA  NA  NA  NA 

SS-1E RE16-00-0352 16-06594 0–9 0–0.2953  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1E RE16-00-0353 16-06595 0–10 0–0.3281  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1E RE16-00-0354 16-06596 0–21 0–0.689 0.43 (J-) 0.15 (J-) 0.37 (J-)  —  NA  NA  NA  —  NA  NA  NA  NA  NA 

SS-1E RE16-00-0355 16-06597 0–19 0–0.6234  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-10-27532 WA-613200 1–26 0.03–0.85 0.185 0.0833  —  —  —  —  —  —  —  —  NA  —  — 

SS-1W CAWA-10-27533 WA-613201 0–20 0–0.66  — 0.035  —  —  —  —  —  —  —  —  NA  —  — 

SS-1W CAWA-10-27534 WA-613202 13–31 0.43–1.02 1.25 0.742 (J)  —  —  —  —  —  —  —  —  NA  —  — 

SS-1W CAWA-10-27535 WA-613203 0–16 0–0.52 5.23 3.1 (J)  —  —  —  —  —  —  —  —  NA  —  — 

SS-1W CAWA-10-27536 WA-613204 2–12 0.07–0.39  —  —  —  —  —  —  —  —  —  —  NA  —  — 

SS-1W CAWA-10-27537 WA-613205 1–12 0.03–0.39 0.414 0.0762  —  —  —  —  —  —  —  —  NA  —  — 

SS-1W CAWA-10-27538 WA-613206 12–36 0.39–1.18 0.332 0.165  —  —  —  —  —  —  —  —  NA  —  — 

SS-1W CAWA-10-27539 WA-613207 0–10 0–0.33 0.66 0.489 (J)  —  —  —  —  —  —  —  —  NA  —  — 

SS-1W CAWA-10-27540 WA-613207 10–31 0.33–1.02 0.612 0.437 (J)  —  —  —  —  —  —  —  —  NA  —  — 

SS-1W CAWA-10-27541 WA-613209 0–16 0–0.52 0.341 0.142 (J)  —  —  —  —  —  —  —  —  NA  —  — 

SS-1W CAWA-11-6552 WA-613201 0–20 0–0.66  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 
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Table 6.2-3 (continued) 
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SS-1W CAWA-11-6553 WA-613202 13–31 0.43–1.02  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6554 WA-613203 0–16 0–0.52  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6556 WA-613205 1–12 0.03–0.39  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6557 WA-613206 12–36 0.39–1.18  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6558 WA-613207 0–10 0–0.33  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6559 WA-613207 10–31 0.33–1.02  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1W CAWA-11-6560 WA-613209 0–16 0–0.52  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1W RE16-00-0356 16-06598 0–12 0–0.3937  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1W RE16-00-0357 16-06599 0–9 0–0.2953  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1W RE16-00-0358 16-06600 0–12 0–0.3937  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1W RE16-00-0359 16-06601 0–7 0–0.2297  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-1W RE16-00-0360 16-06602 0–15 0–0.4921  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-2 CAWA-10-27542 WA-613210 2–26 0.07–0.85 1.49 0.444  —  —  —  —  —  —  —  —  NA  —  — 

SS-2 CAWA-10-27543 WA-613211 0–12 0–0.39  —  —  —  —  —  —  —  —  —  —  NA  —  — 

SS-2 CAWA-10-27544 WA-613212 0–14 0–0.46 0.117 (J) 0.0557 (J)  —  —  —  —  —  —  —  —  NA  —  — 

SS-2 CAWA-10-27545 WA-613213 0–21 0–0.69 0.103 0.0412  —  —  —  —  —  —  —  —  NA  —  — 

SS-2 CAWA-10-27546 WA-613214 6–30 0.2–0.98  — 0.0984  —  —  —  —  —  —  —  —  NA  —  — 

SS-2 CAWA-10-27547 WA-613215 0–19 0–0.62  —  —  —  —  —  —  —  —  —  —  NA  —  — 

SS-2 CAWA-10-27548 WA-613216 0–16 0–0.52 0.0277 (J) 0.0377 (J)  —  —  —  —  —  —  —  —  NA  —  — 

SS-2 CAWA-10-27549 WA-613217 0–30 0–0.98 0.244 0.0769 0.089 (J)  —  —  —  —  —  —  —  NA  —  — 

SS-2 CAWA-10-27550 WA-613218 30–55 0.98–1.8 0.614 0.24  —  —  —  —  —  —  —  —  NA  —  — 

SS-2 CAWA-10-27551 WA-613219 22–62 0.72–2.03  — 0.0728  —  —  —  —  —  —  —  —  NA 0.00211 (J) 0.00301 (J) 

SS-2 CAWA-11-6565 WA-613213 0–21 0–0.69  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-2 CAWA-11-6566 WA-613214 6–30 0.2–0.98  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-2 CAWA-11-6569 WA-613217 0–30 0–0.98  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

SS-3 CAWA-11-6797 WA-614101 0–29 0–0.95 0.126 0.0595 0.0423  —  —  —  — 0.292 (J)  —  —  NA  —  — 

SS-3 CAWA-11-6798 WA-614101 33–48 1.08–1.57  — 0.00846  —  —  —  —  —  —  —  —  NA 0.00152  — 

SS-3 CAWA-11-6799 WA-614103 0–11 0–0.36  —  —  —  —  —  —  —  —  —  —  NA  —  — 

SS-3 CAWA-11-6800 WA-614104 0–12 0–0.39  —  —  —  —  —  —  —  —  —  —  NA  —  — 

SS-3 CAWA-11-6801 WA-614105 0–21 0–0.69  —  —  —  —  —  —  — 0.545  —  —  NA  —  — 

SS-3 CAWA-11-6802 WA-614106 17–34 0.56–1.12 0.153 0.0697 (J) 0.0494  —  —  —  — 0.251 (J)  —  —  NA  —  — 

SS-3 CAWA-11-6803 WA-614107 0–12 0–0.39  —  —  —  —  —  —  —  —  —  —  NA  —  — 

SS-3 CAWA-11-6804 WA-614108 0–22 0–0.72 0.0419 (J)  —  —  —  —  —  — 0.383 (J)  —  —  NA  —  — 

SS-3 CAWA-11-6805 WA-614109 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  NA  —  — 
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Table 6.2-3 (continued) 
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SS-3 CAWA-11-6806 WA-614110 0–10 0–0.33  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-0 CAWA-00-0026 WA-10037 0–6 0–0  —  —  — 2.6 (J)  —  —  —  —  NA  NA  —  —  — 

WA-2 CAWA-11-6807 WA-614111 0–22 0–0.72  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-2 CAWA-11-6808 WA-614112 5–37 0.72–1.21  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-2 CAWA-11-6811 WA-614115 0–25 0–0.82  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-2 CAWA-11-6812 WA-614116 0–23 0–0.75  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-2 CAWA-11-6813 WA-614116 23–43 0.75–1.41 0.0848 0.0297 0.0139 (J)  —  —  —  —  —  —  —  NA  —  — 

WA-2 CAWA-11-6814 WA-614116 43–54 1.41–1.77  — 0.0159  —  —  —  —  —  —  —  —  NA  —  — 

WA-2 CAWA-11-6815 WA-614119 0–12 0–0.39  — 0.00737  —  —  —  —  —  —  — 0.000412 (J)  NA  —  — 

WA-2 CAWA-11-6816 WA-614120 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-2W CAWA-00-0001 WA-10000 0–10 0–0.33  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-2W CAWA-00-0005 WA-10003 0–18 0–0.59  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-2W CAWA-00-0007 WA-10005 5–12 0.16–0.39 3.9 1.8 1.3  —  —  —  —  —  NA  NA 1.2  —  — 

WA-3 CAWA-00-0010 WA-10024 12–26 0.39–0.85  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-3 CAWA-00-0011 WA-10025 0–26 0–0.85  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-3 CAWA-00-0012 WA-10026 0–13 0–0.43  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-3 CAWA-00-0014 WA-10028 25–40 0.82–1.31  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-3 CAWA-00-0015 WA-10028 6–25 0.2–0.82  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-3 CAWA-00-0016 WA-10029 0–13 0–0.43  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-3 CAWA-00-0017 WA-10029 13–43 0.43–1.41  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-3 CAWA-11-1424 WA-613530 0–22 0–0.72  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-3 CAWA-11-1426 WA-613532 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-3 CAWA-11-1427 WA-613533 0–17 0–0.56  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-3 CAWA-11-1428 WA-613533 17–54 0.56–1.77 0.0942 0.0307  —  —  —  —  —  —  —  —  NA  —  — 

WA-3 CAWA-11-1429 WA-613535 0–25 0–0.82  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-3 CAWA-11-1430 WA-613536 0–25 0–0.82 0.0184 (J) 0.0136  —  —  —  —  —  —  —  —  NA  —  — 

WA-3 CAWA-11-1431 WA-613537 48–60 1.57–1.97 0.187 0.041 0.0743  —  —  —  —  —  —  —  NA  —  — 

WA-3 CAWA-11-1432 WA-613538 44–77 1.44–2.53 0.0512 0.0608  —  —  —  —  —  —  —  —  NA  —  — 

WA-4 CAWA-00-0018 WA-10030 0–20 0–0.66  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-4 CAWA-00-0019 WA-10031 0–10 0–0.33  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-4 CAWA-00-0020 WA-10032 0–14 0–0.46  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-4 CAWA-00-0021 WA-10033 0–25 0–0.82  —  —  —  —  —  —  — 0.5  NA  NA  —  —  — 

WA-4 CAWA-00-0022 WA-10034 0–8 0–0.26  —  —  —  —  —  —  —  —  NA  NA  —  —  — 

WA-4 CAWA-00-0025 WA-10036 0–6 0–0.2  —  —  —  —  —  —  —  —  NA  NA  —  —  — 
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WA-4 CAWA-08-16505 WA-603938 0–3 0–0.1  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

WA-4 CAWA-08-16506 WA-603939 0–4 0–0.13  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 

WA-4 CAWA-10-26996 WA-613153 0–21 0–0.69  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-4 CAWA-10-26997 WA-613154 0–24 0–0.79 0.0112 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-4 CAWA-10-26998 WA-613155 0–11 0–0.36  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-4 CAWA-10-26999 WA-613156 0–15 0–0.49  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-4 CAWA-10-27000 WA-613157 8–27 0.26–0.89 0.013 (J) 0.0194 (J)  —  —  —  —  —  —  —  —  NA  —  — 

WA-4 CAWA-10-27001 WA-613158 0–13 0–0.43  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-4 CAWA-10-27002 WA-613159 0–11 0–0.36  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-4 CAWA-10-27004 WA-613161 4–22 0.13–0.72  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-4 CAWA-10-27005 WA-613162 6–19 0.2–0.62 0.0128 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

WA-4W CAWA-11-7122 WA-614131 0–20 0–0.66  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-4W CAWA-11-7124 WA-614133 41–62 1.35–2.03 0.24 0.0831  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-4W CAWA-11-7125 WA-614134 0–23 0–0.75 0.0149 (J)  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-4W CAWA-11-7126 WA-614134 23–39 0.75–1.28 0.0205 0.016  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-4W CAWA-11-7127 WA-614136 0–19 0–0.62  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-4W CAWA-11-7128 WA-614137 0–15 0–0.49 0.0207 (J)  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-4W CAWA-11-7129 WA-614137 19–40 0.62–1.31  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-4W CAWA-11-7130 WA-614139 0–17 0–0.56  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-4W CAWA-11-7131 WA-614140 0–17 0–0.56  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-5 CAWA-11-7235 WA-614151 0–10 0–0.33  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-5 CAWA-11-7236 WA-614152 0–13 0–0.43  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-5 CAWA-11-7238 WA-614154 0–15 0–0.49  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-5 CAWA-11-7239 WA-614154 15–34 0.49–1.12  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-5 CAWA-11-7240 WA-614154 34–52 1.12–1.71  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-5 CAWA-11-7241 WA-614157 0–14 0–0.46  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-5 CAWA-11-7243 WA-614159 0–26 0–0.85  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WA-5 CAWA-11-7244 WA-614160 14–39 0.46–1.28  —  —  —  —  —  —  —  —  NA  NA  NA  —  — 

WAAB-1 CAWA-11-6817 WA-614121 0–17 0–0.56  —  —  —  —  —  —  —  —  —  —  NA 0.000271 (J)  — 

WAAB-1 CAWA-11-6825 WA-614129 0–17 0–0.56  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WAAB-1 CAWA-11-6826 WA-614130 0–13 0–0.43  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WAN-1 CAWA-11-1437 WA-613540 0–11 0–0.36 0.0616 0.0296 (J)  —  —  —  —  —  —  —  —  NA  —  — 

WAN-1 CAWA-11-1438 WA-613541 0–8 0–0.26 0.0455 0.0234  —  —  —  —  —  —  —  —  NA 0.000398 (J) 0.00031 (J) 

WAN-1 CAWA-11-1439 WA-613542 0–10 0–0.33  — 0.0179  —  —  —  —  —  —  —  —  NA  —  — 
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Table 6.2-3 (continued) 
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WAN-1 CAWA-11-1440 WA-613543 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WAN-1 CAWA-11-1441 WA-613543 14–24 0.46–0.79  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WAN-1 CAWA-11-1442 WA-613545 0–10 0–0.33 0.0802 0.0325  —  —  —  —  —  —  —  —  NA  —  — 

WAN-1 CAWA-11-1443 WA-613546 0–10 0–0.33 0.0635 0.0285 (J)  —  —  —  —  —  —  —  —  NA  —  — 

WAN-1 CAWA-11-1444 WA-613547 0–16 0–0.52 0.117 0.0454  —  —  —  —  —  —  —  —  NA  —  — 

WAN-1 CAWA-11-1445 WA-613548 7–19 0.23–0.92 0.0638 0.0307 (J)  —  —  —  —  —  —  —  —  NA  —  — 

WAN-1 CAWA-11-1446 WA-613549 7–25 0.23–0.82 0.025 (J) 0.025  —  —  —  —  —  —  —  —  NA  —  — 

WAN-2 CAWA-11-1552 WA-613582 9–45 0.3–1.48  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WAN-2 CAWA-11-1553 WA-613583 0–20 0–0.66 0.0383 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

WAN-2 CAWA-11-1554 WA-613584 0–34 0–1.12 0.044  — 0.02 (J)  —  —  —  —  —  —  —  NA  —  — 

WAN-2 CAWA-11-1555 WA-613585 0–13 0–0.43  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WAN-2 CAWA-11-1556 WA-613585 13–27 0.43–0.89 0.075 0.0318 0.018 (J)  —  —  —  —  —  —  —  NA  —  — 

WAN-2 CAWA-11-1558 WA-613588 6–20 0.2–0.66 0.042  — 0.016 (J)  —  —  —  —  —  —  —  NA  —  — 

WAN-2 CAWA-11-1559 WA-613589 0–13 0–0.43 0.0227 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

WAN-2 CAWA-11-1560 WA-613590 0–56 0–1.84  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WANE-1 CAWA-11-1447 WA-613550 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WANE-1 CAWA-11-1448 WA-613551 0–35 0–1.15 0.0406 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

WANE-1 CAWA-11-1450 WA-613553 0–18 0–0.59 0.0357 (J) 0.0655  —  —  —  —  —  —  —  —  NA  —  — 

WANE-1 CAWA-11-1451 WA-613554 42–78 1.38–2.56 0.107 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

WANE-1 CAWA-11-1452 WA-613555 0–21 0–0.69 0.0497 (J)  — 0.018 (J)  —  —  —  —  —  —  —  NA  —  — 

WANE-1 CAWA-11-1453 WA-613556 0–17 0–0.56 0.0231 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

WANE-1 CAWA-11-1454 WA-613556 17–34 0.56–1.12 0.0353 (J) 0.0229  —  —  —  —  —  —  —  —  NA  —  — 

WANE-1 CAWA-11-1455 WA-613558 5–19 0.16–0.62 0.0374 (J)  —  —  —  —  —  —  —  —  —  NA  —  — 

WANE-1 CAWA-11-1456 WA-613559 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WANW-1 CAWA-11-1458 WA-613560 8–18 0.26–0.59  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WANW-1 CAWA-11-1459 WA-613562 0–12 0–0.39 0.0195 (J)  —  — 0.534 (J)  —  —  —  —  —  —  NA  —  — 

WANW-1 CAWA-11-1460 WA-613563 0–18 0–0.59  —  —  — 0.426 (J)  —  —  —  —  —  —  NA  —  — 

WANW-1 CAWA-11-1461 WA-613564 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WANW-1 CAWA-11-1462 WA-613565 0–23 0–0.75  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WANW-1 CAWA-11-1463 WA-613566 0–15 0–0.49  —  —  —  —  —  —  —  —  —  —  NA  —  — 

WANW-1 CAWA-11-1466 WA-613569 11–50 0.36–1.64 0.0568  — 0.0203 (J)  —  —  —  —  —  —  —  NA  —  — 
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Table 6.2-3 (continued) 
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CDV-1C CACV-11-2350 CV-613633 0–14 0–0.46  —  —  —  —  —  — 0.00831 (J)  —  —  —  —  —  —  — 

CDV-1C CACV-11-2351 CV-613634 2–16 0.07–0.52  —  —  — 0.0182 (J)  — 0.00103 (J) 0.00108 (J)  —  —  —  —  —  —  — 

CDV-1C CACV-11-2352 CV-613635 0–17 0–0.56  —  —  — 0.0267 (J) 0.000888 (J) 0.00127 (J) 0.00158 (J)  —  —  —  —  —  —  — 

CDV-1C CACV-11-2353 CV-613636 0–17 0–0.56  —  —  — 0.0133 (J)  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2354 CV-613637 0–16 0–0.52  —  —  — 0.132  — 0.00168 (J)  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2355 CV-613637 16–35 0.52–1.15  —  —  — 0.158 0.00147 (J) 0.00403 (J) 0.00276 (J)  —  —  —  —  —  —  — 

CDV-1C CACV-11-2356 CV-613639 0–13 0–0.43  —  —  — 0.0568  — 0.0019 (J)  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2357 CV-613640 0–18 0–0.59  —  —  — 0.00303 (J)  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2358 CV-613641 0–16 0–0.52  —  —  —  —  — 0.000632 (J)  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2359 CV-613642 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1565 CV-613592 0–20 0–0.66  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1566 CV-613593 0–10 0–0.33  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1567 CV-613594 7–20 0.23–0.66  —  —  — 0.00204  — 0.000396 (J)  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1568 CV-613595 0–24 0–0.79  —  —  —  —  —  — 0.000441 (J)  —  —  —  —  —  —  — 

CDV-1E CACV-11-1569 CV-613596 16–32 0.52–1.05  —  —  — 0.0335 (J)  — 0.00195 0.00348  —  —  —  —  —  —  — 

CDV-1E CACV-11-1570 CV-613597 12–41 0.39–1.35  —  —  — 0.0511  — 0.000757 (J)  —  —  — 0.000392 (J+)  —  —  —  — 

CDV-1E CACV-11-1571 CV-613598 0–18 0–0.59  —  —  — 0.0379  — 0.00143 (J) 0.00206  —  —  —  —  —  —  — 

CDV-1E CACV-11-1572 CV-613598 18–36 0.59–1.18  —  —  — 0.0405  — 0.000459 (J)  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1573 CV-613600 0–13 0–0.43  —  —  — 0.0431  — 0.00179 0.00242  —  —  —  —  —  —  — 

CDV-1E CACV-11-1574 CV-613601 0–20 0–0.66  —  —  — 0.0238 (J)  — 0.00065 (J) 0.00165  —  —  —  —  —  —  — 

CDV-2E CACV-11-170 CV-613241 0–17 0–0.56  —  —  — 0.00531  — 0.000876 (J) 0.000798 (J)  —  —  —  —  —  —  — 

CDV-2E CACV-11-171 CV-613242 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-172 CV-613243 0–18 0–0.59  —  —  — 0.025 (J)  —  —  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-173 CV-613244 0–12 0–0.39  —  —  — 0.00511  —  —  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-174 CV-613245 0–15 0–0.49  —  —  —  — 0.000389 (J)  —  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-175 CV-613246 0–17 0–0.56  —  —  — 0.0218 (J)  —  —  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-176 CV-613247 0–20 0–0.66  —  —  — 0.0991 0.000477 (J) 0.000627 (J) 0.000959 (J)  —  —  —  —  —  —  — 

CDV-2E CACV-11-177 CV-613248 0–15 0–0.49  —  —  — 0.00619 0.00147 (J) 0.000446 (J) 0.00171 (J)  —  —  — 0.00046 (J)  —  —  — 

CDV-2E CACV-11-178 CV-613249 5–16 0.16–0.52  —  —  — 0.0125 (J)  — 0.00207 0.00171 (J)  —  —  —  —  —  —  — 

CDV-2E RE16-99-0117 16-06141 0–9 0–0.3  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

CDV-2W CACV-11-1575 CV-613602 16–30 0.52–0.98  —  —  —  —  —  —  —  —  — 0.000898 (J)  —  —  —  — 

CDV-2W CACV-11-1576 CV-613603 0–16 0–0.52  — 0.000562 (J+)  — 0.0184  —  —  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1577 CV-613603 16–24 0.52–0.79  —  —  — 0.00312  —  —  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1578 CV-613605 20–36 0.66–1.18  —  —  — 0.0279 (J) 0.00143 (J) 0.00542 0.00813 (J)  —  —  —  —  —  —  — 
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Table 6.2-3 (continued) 
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CDV-2W CACV-11-1579 CV-613606 0–9 0–0.3  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1580 CV-613607 4–20 0.13–0.66  —  —  — 0.0181 (J)  — 0.00966 0.02 (J)  —  —  —  —  —  —  — 

CDV-2W CACV-11-1581 CV-613608 4–19 0.13–0.62  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1582 CV-613609 4–15 0.13–0.49  —  —  —  —  — 0.00152 0.00229 (J)  —  —  —  —  —  —  — 

CDV-2W CACV-11-1583 CV-613610 5–23 0.16–0.75  —  —  — 0.0159 0.000913 (J) 0.0017 0.00297 (J)  —  —  —  —  —  —  — 

CDV-2W CACV-11-1584 CV-613611 0–16 0–0.52  —  —  — 0.0271 (J)  — 0.00155 (J) 0.001 (J)  —  —  —  —  —  —  — 

CDV-2W RE16-99-0092 16-06124 0–20 0–0.66  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

CDV-2W RE16-99-0098 16-06128 0–18 0–0.59  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

CDV-2W RE16-99-0099 16-06128 18–30 0.59–0.98  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

CDV-3 CACV-11-1536 CV-613572 30–83 0.98–2.72  —  —  — 0.00604  —  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1537 CV-613573 0–19 0–0.62  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1538 CV-613574 5–21 0.16–0.69  —  —  — 0.00393  —  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1539 CV-613575 2–18 0.07–0.59  —  —  — 0.0617  —  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1540 CV-613576 0–18 0–0.59  —  —  — 0.0161  —  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1541 CV-613577 2–18 0.07–0.59 0.328 (J)  —  — 1.18  —  —  —  — 0.292 (J)  —  —  —  —  — 

CDV-3 CACV-11-1542 CV-613578 0–18 0–0.59  —  —  — 0.34  —  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1543 CV-613579 7–20 0.23–0.66  —  —  — 0.34  —  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1544 CV-613580 0–23 0–0.75  —  —  — 0.0603  —  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1545 CV-613581 5–21 0.16–0.69  —  —  — 0.166  —  —  —  —  —  —  —  —  —  — 

CDV-4 CACV-11-1591 CV-613612 0–46 0–1.51  —  —  — 0.0169 (J)  —  —  —  —  —  —  —  —  —  — 

CDV-4 CACV-11-1592 CV-613613 1–18 0.03–0.59  —  —  —  — 0.00154 (J)  — 0.000373 (J)  —  —  —  —  —  —  — 

CDV-4 CACV-11-1593 CV-613614 0–19 0–0.62  —  —  — 0.0362  — 0.000604 (J) 0.000516 (J)  —  —  —  —  —  —  — 

CDV-4 CACV-11-1594 CV-613615 7–27 0.23–0.89  —  —  — 0.174  —  — 0.000453 (J)  —  —  —  —  —  —  — 

CDV-4 CACV-11-1595 CV-613616 5–17 0.16–0.56  —  —  — 0.0108  —  —  —  —  —  —  —  —  —  — 

CDV-4 CACV-11-1596 CV-613617 0–14 0–0.46  —  —  — 0.0281 0.0016 (J) 0.00045 (J) 0.00132 (J)  —  —  —  —  —  —  — 

CDV-4 CACV-11-1597 CV-613617 14–30 0.46–0.98  —  —  — 0.0435  — 0.000845 (J) 0.00079 (J)  —  —  —  —  —  —  — 

CDV-4 CACV-11-1598 CV-613619 0–22 0–0.72  —  —  — 0.0528 0.00115 (J) 0.000467 (J)  —  —  —  —  —  —  —  — 

CDV-4 CACV-11-1599 CV-613620 0–10 0–0.33  —  —  — 0.0261  — 0.000459 (J)  —  —  —  —  —  —  —  — 

CDV-4 CACV-11-1600 CV-613620 16–34 0.52–1.12  —  —  — 0.011 0.000908 (J)  — 0.000961 (J)  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6770 CV-614081 0–16 0–0.52  —  —  —  — 0.000642 (J) 0.000434 (J) 0.000675 (J)  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6771 CV-614082 2–12 0.07–0.39  —  —  — 0.0158 (J)  — 0.000729 (J) 0.00045 (J)  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6772 CV-614083 4–30 0.13–0.98  —  —  — 0.0037 0.00061 (J)  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6773 CV-614083 30–47 0.98–1.54  —  —  — 0.0471  — 0.000523 (J)  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6774 CV-614085 0–15 0–0.49  —  —  — 0.064 0.000416 (J) 0.00263 0.00153 (J)  —  —  —  —  —  —  — 
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Table 6.2-3 (continued) 
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CDVN-1 CACV-11-6775 CV-614085 15–29 0.49–0.95  —  —  — 0.101  —  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6776 CV-614087 11–24 0.36–0.79  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6777 CV-614088 0–10 0–0.33  —  —  —  — 0.000876 (J) 0.00235 0.00184 (J)  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6778 CV-614089 0–13 0–0.43  —  —  — 0.00462  — 0.00211 0.00112 (J)  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6779 CV-614090 6–30 0.2–0.98  —  —  —  —  — 0.000633 (J) 0.000504 (J)  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2360 CV-613643 0–15 0–0.49  —  —  — 0.0394  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2361 CV-613644 0–15 0–0.49  —  —  — 0.0472  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2362 CV-613645 0–19 0–0.62  —  —  — 0.0672  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2363 CV-613646 0–19 0–0.62  —  —  — 0.0829  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2364 CV-613647 4–14 0.13–0.46  —  —  — 0.135  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2365 CV-613648 0–15 0–0.49  —  —  — 0.0159 (J)  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2366 CV-613649 0–19 0–0.62  —  —  — 0.0203 (J)  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2367 CV-613650 4–14 0.13–0.46  —  —  — 0.117  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2368 CV-613651 0–12 0–0.39  —  —  — 0.173  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2369 CV-613652 0–14 0–0.46  —  —  — 0.136 (J)  —  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-132 CV-613220 0–15 0–0.49  —  —  — 0.0734  —  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-133 CV-613221 0–15 0–0.49  —  —  — 0.0619  —  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-134 CV-613222 0–22 0–0.72  —  —  — 0.0425  —  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-135 CV-613223 0–13 0–0.43  —  —  — 0.00448  —  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-136 CV-613224 0–20 0–0.66  —  —  — 0.0167  —  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-137 CV-613225 0–8 0–0.26  —  —  — 0.0241  —  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-138 CV-613226 0–19 0–0.62  —  —  — 0.0295 (J)  —  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-139 CV-613227 8–24 0.26–0.79  —  —  — 0.107  —  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-140 CV-613227 24–38 0.79–1.25  —  —  — 0.0941  —  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-141 CV-613229 0–26 0–0.85  —  —  — 0.0949  —  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-142 CV-613230 0–14 0–0.46  —  —  — 0.0973  —  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-143 CV-613230 17–36 0.56–1.18  —  —  — 0.00174 (J)  —  —  —  —  —  —  —  — 0.235 (J)  — 

FL-2 CACV-11-144 CV-613232 26–59 0.85–1.94  —  —  — 0.00809  —  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-145 CV-613233 7–22 0.23–0.72  —  —  — 0.0146  —  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-147 CV-613235 0–22 0–0.72  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-148 CV-613236 0–23 0–0.75  —  —  — 0.00718  —  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-149 CV-613237 0–15 0–0.49  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-150 CV-613238 0–11 0–0.36  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-151 CV-613238 12–23 0.39–0.75  —  —  — 0.0179 (J)  —  —  —  —  —  —  —  —  —  — 
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Table 6.2-3 (continued) 
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FL-3 CACV-11-6783 CV-614091 11–38 0.36–1.25  —  —  —  —  NA  NA  NA  —  —  —  NA  —  —  — 

FL-3 CACV-11-6784 CV-614093 26–40 0.85–1.31  —  —  —  —  NA  NA  NA  —  —  —  NA  —  —  — 

FL-3 CACV-11-6785 CV-614093 7–17 0.23–0.56  —  —  — 0.0219 (J)  NA  NA  NA  —  —  —  NA  —  —  — 

FL-3 CACV-11-6788 CV-614095 23–49 0.75–1.61  —  —  —  —  NA  NA  NA  —  —  —  NA  —  —  — 

FL-3 CACV-11-6790 CV-614098 5–31 0.16–1.02  —  —  — 0.00598  NA  NA  NA  —  —  —  NA  —  —  — 

MS-1 CAWA-10-27522 WA-613190 0–18 0–0.59  —  —  — 0.00852  — 0.000411 (J)  —  —  —  —  —  —  —  — 

MS-1 CAWA-10-27523 WA-613191 0–13 0–0.43  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

MS-1 CAWA-10-27524 WA-613192 0–12 0–0.39  —  —  — 0.191  — 0.000476 (J) 0.000582 (J)  —  —  —  —  —  —  — 

MS-1 CAWA-10-27525 WA-613193 0–8 0–0.26  —  —  — 0.0309 (J)  — 0.00043 (J)  —  —  —  —  —  —  —  — 

MS-1 CAWA-10-27526 WA-613193 8–16 0.26–0.52  —  —  — 0.00129 (J)  —  —  —  —  —  —  —  —  —  — 

MS-1 CAWA-10-27527 WA-613195 0–17 0–0.56  —  —  — 0.0864  —  —  —  —  —  —  —  —  —  — 

MS-1 CAWA-10-27528 WA-613196 0–30 0–0.98  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

MS-1 CAWA-10-27529 WA-613197 0–12 0–0.39  —  —  — 0.108  —  —  —  —  —  —  —  —  —  — 

MS-1 CAWA-10-27530 WA-613198 0–14 0–0.46  —  —  — 0.00208  —  —  —  —  —  —  —  —  —  — 

MS-1 CAWA-10-27531 WA-613199 0–12 0–0.39  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

MS-1 RE16-00-0361 16-06603 0–16 0–0.5249  —  NA  NA  —  NA  NA  NA  —  —  NA  NA  —  —  — 

MS-1 RE16-00-0363 16-06605 0–10 0–0.3281  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

MS-1 RE16-00-0364 16-06605 0–23 0.3281–0.7546  —  NA  NA  —  NA  NA  NA  —  —  NA  NA  —  —  — 

MS-1 RE16-00-0365 16-06606 0–21 0–0.689  —  NA  NA  —  NA  NA  NA  —  —  NA  NA  —  —  — 

SS-1E RE16-00-0352 16-06594 0–9 0–0.2953  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1E RE16-00-0353 16-06595 0–10 0–0.3281  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1E RE16-00-0354 16-06596 0–21 0–0.689  —  NA  NA 0.37 (J-)  NA  NA  NA  —  —  NA  NA  —  —  — 

SS-1E RE16-00-0355 16-06597 0–19 0–0.6234  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1W CAWA-10-27532 WA-613200 1–26 0.03–0.85  —  —  — 0.24 (J)  —  —  —  —  —  —  — 1.51 (J)  —  — 

SS-1W CAWA-10-27533 WA-613201 0–20 0–0.66  —  —  — 0.0372  —  —  —  —  —  —  —  —  —  — 

SS-1W CAWA-10-27534 WA-613202 13–31 0.43–1.02  —  —  — 1.15  —  —  —  —  —  —  —  —  —  — 

SS-1W CAWA-10-27535 WA-613203 0–16 0–0.52  —  —  — 5.69  —  —  —  — 1.54 (J)  —  —  —  —  — 

SS-1W CAWA-10-27536 WA-613204 2–12 0.07–0.39  —  —  — 0.0109  —  —  —  —  —  —  —  —  —  — 

SS-1W CAWA-10-27537 WA-613205 1–12 0.03–0.39  —  —  — 0.407  —  —  —  —  —  —  —  —  —  — 

SS-1W CAWA-10-27538 WA-613206 12–36 0.39–1.18  —  —  — 0.267 (J)  —  —  —  —  —  —  —  —  —  — 

SS-1W CAWA-10-27539 WA-613207 0–10 0–0.33  —  —  — 0.6  —  —  —  —  —  —  —  —  —  — 

SS-1W CAWA-10-27540 WA-613207 10–31 0.33–1.02  —  —  — 0.619  —  —  —  —  —  —  —  —  —  — 

SS-1W CAWA-10-27541 WA-613209 0–16 0–0.52  —  —  — 0.318  —  —  —  —  —  —  —  —  —  — 

SS-1W CAWA-11-6552 WA-613201 0–20 0–0.66  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 
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Table 6.2-3 (continued) 
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SS-1W CAWA-11-6553 WA-613202 13–31 0.43–1.02  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1W CAWA-11-6554 WA-613203 0–16 0–0.52  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1W CAWA-11-6556 WA-613205 1–12 0.03–0.39  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1W CAWA-11-6557 WA-613206 12–36 0.39–1.18  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1W CAWA-11-6558 WA-613207 0–10 0–0.33  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1W CAWA-11-6559 WA-613207 10–31 0.33–1.02  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1W CAWA-11-6560 WA-613209 0–16 0–0.52  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1W RE16-00-0356 16-06598 0–12 0–0.3937  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1W RE16-00-0357 16-06599 0–9 0–0.2953  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1W RE16-00-0358 16-06600 0–12 0–0.3937  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1W RE16-00-0359 16-06601 0–7 0–0.2297  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-1W RE16-00-0360 16-06602 0–15 0–0.4921  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-2 CAWA-10-27542 WA-613210 2–26 0.07–0.85  —  —  — 0.976  —  —  —  —  —  —  —  —  —  — 

SS-2 CAWA-10-27543 WA-613211 0–12 0–0.39  — 0.00104 (J)  — 0.0698 (J)  —  —  —  —  —  —  —  —  —  — 

SS-2 CAWA-10-27544 WA-613212 0–14 0–0.46  —  —  — 0.111 (J)  —  —  —  —  —  —  —  —  —  — 

SS-2 CAWA-10-27545 WA-613213 0–21 0–0.69  —  —  — 0.0541  —  —  —  —  —  —  —  —  —  — 

SS-2 CAWA-10-27546 WA-613214 6–30 0.2–0.98  —  —  — 0.13  —  —  —  —  —  —  —  —  —  — 

SS-2 CAWA-10-27547 WA-613215 0–19 0–0.62  —  —  — 0.0183  —  —  —  —  —  —  —  —  —  — 

SS-2 CAWA-10-27548 WA-613216 0–16 0–0.52  —  —  — 0.014 (J)  —  —  —  —  —  —  —  —  —  — 

SS-2 CAWA-10-27549 WA-613217 0–30 0–0.98  —  —  — 0.167  —  —  —  —  —  —  —  —  —  — 

SS-2 CAWA-10-27550 WA-613218 30–55 0.98–1.8  —  —  — 0.353  —  —  —  —  —  —  —  —  —  — 

SS-2 CAWA-10-27551 WA-613219 22–62 0.72–2.03  —  —  — 0.102 0.00379 0.000575 (J)  —  —  —  —  —  —  —  — 

SS-2 CAWA-11-6565 WA-613213 0–21 0–0.69  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-2 CAWA-11-6566 WA-613214 6–30 0.2–0.98  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-2 CAWA-11-6569 WA-613217 0–30 0–0.98  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

SS-3 CAWA-11-6797 WA-614101 0–29 0–0.95  —  —  — 0.0705  —  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6798 WA-614101 33–48 1.08–1.57  —  —  — 0.0221 (J)  —  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6799 WA-614103 0–11 0–0.36  —  —  — 0.0097  —  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6800 WA-614104 0–12 0–0.39  —  —  —  —  — 0.00066 (J)  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6801 WA-614105 0–21 0–0.69  —  —  — 0.0202  —  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6802 WA-614106 17–34 0.56–1.12  —  —  — 0.109  —  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6803 WA-614107 0–12 0–0.39  —  —  — 0.0115 (J)  —  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6804 WA-614108 0–22 0–0.72  —  — 0.00136 0.0238 (J)  —  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6805 WA-614109 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  —  —  —  — 
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Table 6.2-3 (continued) 
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SS-3 CAWA-11-6806 WA-614110 0–10 0–0.33  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

WA-0 CAWA-00-0026 WA-10037 0–6 0–0  —  NA  NA  —  — 0.0033 (J) 0.004 (J)  —  —  NA  —  —  —  — 

WA-2 CAWA-11-6807 WA-614111 0–22 0–0.72  —  —  — 0.00477  — 0.000482 (J)  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6808 WA-614112 5–37 0.72–1.21  —  —  —  —  — 0.000842 (J) 0.00077 (J)  —  —  —  —  —  —  — 

WA-2 CAWA-11-6811 WA-614115 0–25 0–0.82  —  —  —  —  — 0.000952 (J) 0.000852 (J)  —  —  —  —  —  —  — 

WA-2 CAWA-11-6812 WA-614116 0–23 0–0.75  —  —  —  —  — 0.000529 (J) 0.000508 (J)  —  —  —  —  —  —  — 

WA-2 CAWA-11-6813 WA-614116 23–43 0.75–1.41  —  —  — 0.0445  — 0.00122 (J) 0.0019 (J)  —  —  —  —  —  —  — 

WA-2 CAWA-11-6814 WA-614116 43–54 1.41–1.77  —  —  — 0.0218  — 0.000449 (J) 0.000697 (J)  —  —  —  —  —  —  — 

WA-2 CAWA-11-6815 WA-614119 0–12 0–0.39  —  —  — 0.00851  — 0.000598 (J) 0.000597 (J)  —  —  —  —  —  —  — 

WA-2 CAWA-11-6816 WA-614120 0–14 0–0.46  —  —  — 0.00812  —  —  —  —  —  —  —  —  —  — 

WA-2W CAWA-00-0001 WA-10000 0–10 0–0.33  —  NA  NA  —  —  — 0.0013 (J)  —  —  NA  —  —  —  — 

WA-2W CAWA-00-0005 WA-10003 0–18 0–0.59  —  NA  NA  —  —  —  —  —  —  NA  —  —  —  — 

WA-2W CAWA-00-0007 WA-10005 5–12 0.16–0.39  —  NA  NA 3.3  —  —  —  —  —  NA  —  —  —  — 

WA-3 CAWA-00-0010 WA-10024 12–26 0.39–0.85  —  NA  NA  —  —  — 0.00064 (J)  —  —  NA  —  —  —  — 

WA-3 CAWA-00-0011 WA-10025 0–26 0–0.85  —  NA  NA  —  —  —  —  —  —  NA  —  —  —  — 

WA-3 CAWA-00-0012 WA-10026 0–13 0–0.43  —  NA  NA  —  —  —  —  —  —  NA  —  —  —  — 

WA-3 CAWA-00-0014 WA-10028 25–40 0.82–1.31  —  NA  NA  —  —  —  —  —  —  NA  —  —  — 1.2 

WA-3 CAWA-00-0015 WA-10028 6–25 0.2–0.82  —  NA  NA  —  —  — 0.00055 (J)  —  —  NA  —  —  — 1.2 

WA-3 CAWA-00-0016 WA-10029 0–13 0–0.43  —  NA  NA  —  —  —  —  —  —  NA  —  —  — 1.1 

WA-3 CAWA-00-0017 WA-10029 13–43 0.43–1.41  —  NA  NA  —  —  — 0.00068 (J)  —  —  NA  —  —  —  — 

WA-3 CAWA-11-1424 WA-613530 0–22 0–0.72  —  —  — 0.00245 (J)  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1426 WA-613532 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1427 WA-613533 0–17 0–0.56  —  —  — 0.00978  —  — 0.000805 (J)  —  —  —  —  —  —  — 

WA-3 CAWA-11-1428 WA-613533 17–54 0.56–1.77  —  —  — 0.0477  — 0.000476 (J) 0.000666 (J)  —  —  —  —  —  —  — 

WA-3 CAWA-11-1429 WA-613535 0–25 0–0.82  —  —  — 0.00166 (J)  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1430 WA-613536 0–25 0–0.82  —  —  — 0.0135 (J)  — 0.000542 (J)  —  —  —  — 0.000456 (J)  —  —  — 

WA-3 CAWA-11-1431 WA-613537 48–60 1.57–1.97  —  —  — 0.185  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1432 WA-613538 44–77 1.44–2.53  —  —  — 0.0646  —  —  —  —  —  —  —  —  —  — 

WA-4 CAWA-00-0018 WA-10030 0–20 0–0.66  —  NA  NA  —  —  — 0.0013 (J)  —  —  NA  —  —  —  — 

WA-4 CAWA-00-0019 WA-10031 0–10 0–0.33  —  NA  NA  —  —  —  —  —  —  NA  —  —  — 0.3 

WA-4 CAWA-00-0020 WA-10032 0–14 0–0.46  —  NA  NA  —  —  — 0.00076 (J)  —  —  NA  —  —  —  — 

WA-4 CAWA-00-0021 WA-10033 0–25 0–0.82  —  NA  NA  —  —  —  —  —  —  NA  —  —  —  — 

WA-4 CAWA-00-0022 WA-10034 0–8 0–0.26  —  NA  NA  —  —  —  —  —  —  NA  —  —  — 0.14 (J) 

WA-4 CAWA-00-0025 WA-10036 0–6 0–0.2  —  NA  NA  —  — 0.0098 (J-) 0.0073 (J-)  —  —  NA  —  —  —  — 
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Table 6.2-3 (continued) 
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WA-4 CAWA-08-16505 WA-603938 0–3 0–0.1  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

WA-4 CAWA-08-16506 WA-603939 0–4 0–0.13  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA  — 

WA-4 CAWA-10-26996 WA-613153 0–21 0–0.69  —  —  — 0.00353  —  —  —  —  —  —  —  —  —  — 

WA-4 CAWA-10-26997 WA-613154 0–24 0–0.79  —  —  — 0.0116 (J)  — 0.000355 (J)  —  —  —  —  —  —  —  — 

WA-4 CAWA-10-26998 WA-613155 0–11 0–0.36  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

WA-4 CAWA-10-26999 WA-613156 0–15 0–0.49  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

WA-4 CAWA-10-27000 WA-613157 8–27 0.26–0.89  —  —  — 0.0137 (J)  — 0.000423 (J) 0.000411 (J)  —  —  —  — 0.215 (J)  —  — 

WA-4 CAWA-10-27001 WA-613158 0–13 0–0.43  —  —  — 0.00543  — 0.00124 (J) 0.000653 (J)  —  —  —  —  —  —  — 

WA-4 CAWA-10-27002 WA-613159 0–11 0–0.36  —  —  — 0.00377  —  —  —  —  —  —  —  —  —  — 

WA-4 CAWA-10-27004 WA-613161 4–22 0.13–0.72  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

WA-4 CAWA-10-27005 WA-613162 6–19 0.2–0.62  —  —  — 0.0128 (J)  —  —  —  —  —  —  —  —  —  — 

WA-4W CAWA-11-7122 WA-614131 0–20 0–0.66  —  NA  NA 0.00346  —  —  —  —  —  NA  —  —  —  — 

WA-4W CAWA-11-7124 WA-614133 41–62 1.35–2.03  —  NA  NA 0.129  —  —  — 0.0381  —  NA  —  —  —  — 

WA-4W CAWA-11-7125 WA-614134 0–23 0–0.75  —  NA  NA 0.0125  —  —  —  —  —  NA  —  —  —  — 

WA-4W CAWA-11-7126 WA-614134 23–39 0.75–1.28  —  NA  NA 0.0148  —  —  —  —  —  NA  —  —  —  — 

WA-4W CAWA-11-7127 WA-614136 0–19 0–0.62  —  NA  NA 0.00515  —  —  —  —  —  NA  —  —  —  — 

WA-4W CAWA-11-7128 WA-614137 0–15 0–0.49  —  NA  NA 0.00692  —  —  —  —  —  NA  —  —  —  — 

WA-4W CAWA-11-7129 WA-614137 19–40 0.62–1.31  —  NA  NA 0.00338  —  —  —  —  —  NA  —  —  —  — 

WA-4W CAWA-11-7130 WA-614139 0–17 0–0.56  —  NA  NA  —  —  —  —  —  —  NA  —  —  —  — 

WA-4W CAWA-11-7131 WA-614140 0–17 0–0.56  —  NA  NA 0.00236  —  —  —  —  —  NA  —  —  —  — 

WA-5 CAWA-11-7235 WA-614151 0–10 0–0.33  —  NA  NA 0.00735  —  —  —  —  —  NA  —  —  —  — 

WA-5 CAWA-11-7236 WA-614152 0–13 0–0.43  —  NA  NA 0.00224  —  —  —  —  —  NA  —  —  —  — 

WA-5 CAWA-11-7238 WA-614154 0–15 0–0.49  —  NA  NA 0.00359  —  —  —  —  —  NA  —  —  —  — 

WA-5 CAWA-11-7239 WA-614154 15–34 0.49–1.12  —  NA  NA 0.0217 (J)  —  —  — 0.0299 (J)  —  NA  —  —  —  — 

WA-5 CAWA-11-7240 WA-614154 34–52 1.12–1.71  —  NA  NA  —  —  —  —  —  —  NA  —  —  —  — 

WA-5 CAWA-11-7241 WA-614157 0–14 0–0.46  —  NA  NA  —  —  —  —  —  —  NA  —  —  —  — 

WA-5 CAWA-11-7243 WA-614159 0–26 0–0.85  —  NA  NA 0.00177  —  —  —  —  —  NA  —  —  —  — 

WA-5 CAWA-11-7244 WA-614160 14–39 0.46–1.28  —  NA  NA  —  —  —  —  —  —  NA  —  —  —  — 

WAAB-1 CAWA-11-6817 WA-614121 0–17 0–0.56  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

WAAB-1 CAWA-11-6825 WA-614129 0–17 0–0.56  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

WAAB-1 CAWA-11-6826 WA-614130 0–13 0–0.43  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1437 WA-613540 0–11 0–0.36  —  —  — 0.0534  — 0.000478 (J) 0.000497 (J)  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1438 WA-613541 0–8 0–0.26  —  —  — 0.0256 0.001 (J)  — 0.00062 (J)  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1439 WA-613542 0–10 0–0.33  —  —  — 0.0287 0.00078 (J)  — 0.000619 (J)  —  —  —  — 0.0786 (J)  —  — 



Water Canyon/Cañon de Valle Investigation Report 

 339 

Table 6.2-3 (continued) 
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WAN-1 CAWA-11-1440 WA-613543 0–14 0–0.46  —  —  —  —  — 0.000477 (J)  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1441 WA-613543 14–24 0.46–0.79  —  —  — 0.00802  —  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1442 WA-613545 0–10 0–0.33  —  —  — 0.0593  — 0.00272 0.0013 (J)  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1443 WA-613546 0–10 0–0.33  —  —  — 0.0589  — 0.000663 (J) 0.000746 (J)  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1444 WA-613547 0–16 0–0.52  —  —  — 0.0642  — 0.000411 (J)  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1445 WA-613548 7–19 0.23–0.92  —  —  — 0.0601  — 0.00117 (J) 0.000568 (J)  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1446 WA-613549 7–25 0.23–0.82  —  —  — 0.0345  —  —  —  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1552 WA-613582 9–45 0.3–1.48  —  —  — 0.00821  —  —  —  —  —  —  — 5.39  —  — 

WAN-2 CAWA-11-1553 WA-613583 0–20 0–0.66  —  —  — 0.0293 (J)  —  —  —  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1554 WA-613584 0–34 0–1.12  —  —  — 0.0412  —  —  —  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1555 WA-613585 0–13 0–0.43  —  —  — 0.0055  —  —  —  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1556 WA-613585 13–27 0.43–0.89  —  —  — 0.0388  —  —  —  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1558 WA-613588 6–20 0.2–0.66  —  —  — 0.0312 (J)  —  —  —  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1559 WA-613589 0–13 0–0.43  —  —  — 0.0166 (J)  —  —  —  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1560 WA-613590 0–56 0–1.84  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1447 WA-613550 0–14 0–0.46  —  —  — 0.0154  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1448 WA-613551 0–35 0–1.15  —  —  — 0.0236 0.00281 (J)  — 0.000879 (J)  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1450 WA-613553 0–18 0–0.59  —  —  — 0.113  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1451 WA-613554 42–78 1.38–2.56  —  —  — 0.0867 (J)  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1452 WA-613555 0–21 0–0.69  —  —  — 0.045 (J)  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1453 WA-613556 0–17 0–0.56  —  —  — 0.024  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1454 WA-613556 17–34 0.56–1.12  —  —  — 0.0369 0.0024 (J)  — 0.00117 (J)  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1455 WA-613558 5–19 0.16–0.62  —  —  — 0.0251 (J) 0.00138 (J)  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1456 WA-613559 0–14 0–0.46  —  —  — 0.00432 0.00312 (J)  — 0.0018 (J)  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1458 WA-613560 8–18 0.26–0.59  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1459 WA-613562 0–12 0–0.39  —  —  — 0.0158 (J)  —  —  —  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1460 WA-613563 0–18 0–0.59  —  —  —  —  —  —  —  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1461 WA-613564 0–16 0–0.52  —  —  —  —  —  — 0.00382 (J)  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1462 WA-613565 0–23 0–0.75  —  —  — 0.0161  —  —  —  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1463 WA-613566 0–15 0–0.49  —  —  —  —  —  — 0.00418 (J)  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1466 WA-613569 11–50 0.36–1.64  —  —  — 0.043  —  —  —  —  —  —  —  —  —  — 
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Table 6.2-3 (continued) 
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CDV-1C CACV-11-2350 CV-613633 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2351 CV-613634 2–16 0.07–0.52 0.0313 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2352 CV-613635 0–17 0–0.56 0.0491  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2353 CV-613636 0–17 0–0.56 0.022 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2354 CV-613637 0–16 0–0.52 0.215  —  —  —  — 0.0954  —  —  —  —  —  —  — 

CDV-1C CACV-11-2355 CV-613637 16–35 0.52–1.15 0.25  —  —  —  — 0.0956  —  —  —  —  —  —  — 

CDV-1C CACV-11-2356 CV-613639 0–13 0–0.43 0.136  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2357 CV-613640 0–18 0–0.59  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2358 CV-613641 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2359 CV-613642 0–14 0–0.46 0.0238 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1565 CV-613592 0–20 0–0.66  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1566 CV-613593 0–10 0–0.33  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1567 CV-613594 7–20 0.23–0.66  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1568 CV-613595 0–24 0–0.79  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1569 CV-613596 16–32 0.52–1.05 0.0689  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1570 CV-613597 12–41 0.39–1.35 0.114  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1571 CV-613598 0–18 0–0.59 0.0842  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1572 CV-613598 18–36 0.59–1.18 0.124  —  —  — 4.08  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1573 CV-613600 0–13 0–0.43 0.109  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1574 CV-613601 0–20 0–0.66 0.0553  —  —  —  —  —  —  —  —  — 0.0922  —  — 

CDV-2E CACV-11-170 CV-613241 0–17 0–0.56 0.0149 (J)  —  —  — 1.97 (J)  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-171 CV-613242 0–16 0–0.52  —  —  —  — 0.716 (J)  —  —  —  —  — 0.0272 (J)  —  — 

CDV-2E CACV-11-172 CV-613243 0–18 0–0.59 0.0532  —  —  — 0.207 (J) 0.0313 (J)  —  —  —  —  —  —  — 

CDV-2E CACV-11-173 CV-613244 0–12 0–0.39 0.00705  —  —  — 0.192 (J)  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-174 CV-613245 0–15 0–0.49  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-175 CV-613246 0–17 0–0.56 0.0464  —  —  — 1.37  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-176 CV-613247 0–20 0–0.66 0.23  —  —  — 23.2 (J) 0.0632  —  —  —  —  —  —  — 

CDV-2E CACV-11-177 CV-613248 0–15 0–0.49 0.0118  —  —  — 1.84 (J)  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-178 CV-613249 5–16 0.16–0.52 0.0259 (J)  —  —  — 0.602 (J)  —  —  —  —  —  —  —  — 

CDV-2E RE16-99-0117 16-06141 0–9 0–0.3  NA  NA  NA  NA 1.4 (J)  NA  NA  NA  NA  NA  NA  —  — 

CDV-2W CACV-11-1575 CV-613602 16–30 0.52–0.98  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1576 CV-613603 0–16 0–0.52 0.039 (J)  —  —  — 2.56  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1577 CV-613603 16–24 0.52–0.79  —  —  —  — 0.255 (J)  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1578 CV-613605 20–36 0.66–1.18 0.0407 0.0124 (J)  —  — 11.5 (J)  —  —  —  —  —  —  —  — 
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Table 6.2-3 (continued) 
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CDV-2W CACV-11-1579 CV-613606 0–9 0–0.3  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1580 CV-613607 4–20 0.13–0.66 0.0198 (J)  —  —  — 2.78 (J)  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1581 CV-613608 4–19 0.13–0.62  —  —  —  — 0.243 (J)  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1582 CV-613609 4–15 0.13–0.49  —  —  —  — 14.4 (J)  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1583 CV-613610 5–23 0.16–0.75 0.0482  —  —  — 0.67 (J)  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1584 CV-613611 0–16 0–0.52 0.0749  —  —  — 9.59 (J)  —  —  —  —  —  —  —  — 

CDV-2W RE16-99-0092 16-06124 0–20 0–0.66  NA  NA  NA  NA 15  NA  NA  NA  NA  NA  NA  —  — 

CDV-2W RE16-99-0098 16-06128 0–18 0–0.59  NA  NA  NA  NA 18  NA  NA  NA  NA  NA  NA  —  — 

CDV-2W RE16-99-0099 16-06128 18–30 0.59–0.98  NA  NA  NA  NA 0.19 (J)  NA  NA  NA  NA  NA  NA  —  — 

CDV-3 CACV-11-1536 CV-613572 30–83 0.98–2.72 0.0142 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1537 CV-613573 0–19 0–0.62  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1538 CV-613574 5–21 0.16–0.69  —  —  —  — 2.28  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1539 CV-613575 2–18 0.07–0.59 0.138 0.0222 (J)  —  — 0.325 (J) 0.0468 (J)  —  — 0.0111 (J)  — 0.0303 (J)  —  — 

CDV-3 CACV-11-1540 CV-613576 0–18 0–0.59 0.0147  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1541 CV-613577 2–18 0.07–0.59 2.71 0.496  —  —  NA 0.749  —  — 0.274  — 0.925  —  NA 

CDV-3 CACV-11-1542 CV-613578 0–18 0–0.59 0.743 0.0559  —  —  — 0.215 (J)  —  — 0.0263 (J)  — 0.079  —  — 

CDV-3 CACV-11-1543 CV-613579 7–20 0.23–0.66 0.746 0.0428  —  —  — 0.227 (J)  —  — 0.0158 (J)  — 0.0388 (J)  —  — 

CDV-3 CACV-11-1544 CV-613580 0–23 0–0.75 0.117  —  —  —  — 0.0453 (J)  —  —  —  — 0.0116 (J)  —  — 

CDV-3 CACV-11-1545 CV-613581 5–21 0.16–0.69 0.431 0.0286 (J)  —  —  — 0.119 (J)  —  —  —  —  —  —  — 

CDV-4 CACV-11-1591 CV-613612 0–46 0–1.51 0.04  —  —  —  — 0.0147 (J)  —  —  —  —  —  —  — 

CDV-4 CACV-11-1592 CV-613613 1–18 0.03–0.59 0.0147 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-4 CACV-11-1593 CV-613614 0–19 0–0.62 0.0401  —  —  —  — 0.0161 (J)  —  —  —  —  —  —  — 

CDV-4 CACV-11-1594 CV-613615 7–27 0.23–0.89 0.39 0.0532  —  —  — 0.119  —  — 0.0156 (J)  — 0.0331 (J)  —  — 

CDV-4 CACV-11-1595 CV-613616 5–17 0.16–0.56  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-4 CACV-11-1596 CV-613617 0–14 0–0.46 0.0508  —  —  —  — 0.0194 (J)  —  —  —  —  —  —  — 

CDV-4 CACV-11-1597 CV-613617 14–30 0.46–0.98 0.0801  —  —  — 0.541 0.0283 (J)  —  —  —  —  —  —  — 

CDV-4 CACV-11-1598 CV-613619 0–22 0–0.72 0.0402  —  —  — 0.467 (J) 0.0172 (J)  —  —  —  —  —  —  — 

CDV-4 CACV-11-1599 CV-613620 0–10 0–0.33 0.0389 (J)  —  —  — 0.355 (J) 0.0143 (J)  —  —  —  —  —  —  — 

CDV-4 CACV-11-1600 CV-613620 16–34 0.52–1.12 0.0149 (J)  —  —  — 0.268 (J)  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6770 CV-614081 0–16 0–0.52 0.014 (J)  —  —  —  —  — 0.00279 (J+)  —  —  —  —  —  — 

CDVN-1 CACV-11-6771 CV-614082 2–12 0.07–0.39 0.0223 (J)  —  —  —  —  — 0.00112  —  —  —  —  —  — 

CDVN-1 CACV-11-6772 CV-614083 4–30 0.13–0.98 0.00711  —  —  —  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6773 CV-614083 30–47 0.98–1.54 0.0979 0.0253  —  —  — 0.0206 (J)  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6774 CV-614085 0–15 0–0.49 0.117 0.0366 (J)  —  —  — 0.0283 (J) 0.000584 (J)  —  —  — 0.0147 (J)  —  — 
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Table 6.2-3 (continued) 
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CDVN-1 CACV-11-6775 CV-614085 15–29 0.49–0.95 0.205 0.0699  —  —  — 0.0574  —  — 0.0174 (J)  — 0.0677  —  — 

CDVN-1 CACV-11-6776 CV-614087 11–24 0.36–0.79  —  —  —  —  —  — 3.59  —  —  —  —  —  — 

CDVN-1 CACV-11-6777 CV-614088 0–10 0–0.33  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6778 CV-614089 0–13 0–0.43  —  —  —  —  —  — 0.00471 (J+)  —  —  —  —  —  — 

CDVN-1 CACV-11-6779 CV-614090 6–30 0.2–0.98  —  —  —  —  —  — 0.021  —  —  —  —  —  — 

CDVS-1 CACV-11-2360 CV-613643 0–15 0–0.49 0.0567  —  —  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2361 CV-613644 0–15 0–0.49 0.0815  —  —  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2362 CV-613645 0–19 0–0.62 0.122  —  —  —  — 0.0472  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2363 CV-613646 0–19 0–0.62 0.157  —  —  —  — 0.0542  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2364 CV-613647 4–14 0.13–0.46 0.376 0.0456 (J)  —  —  —  —  —  —  —  — 0.0269 (J)  —  — 

CDVS-1 CACV-11-2365 CV-613648 0–15 0–0.49 0.0307 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2366 CV-613649 0–19 0–0.62 0.049  —  —  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2367 CV-613650 4–14 0.13–0.46 0.254  —  —  —  — 0.0914  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2368 CV-613651 0–12 0–0.39 0.426  —  —  —  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2369 CV-613652 0–14 0–0.46 0.238 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-132 CV-613220 0–15 0–0.49 0.144  —  —  — 2.48 0.0577  —  —  —  —  —  —  — 

FL-1 CACV-11-133 CV-613221 0–15 0–0.49 0.112  —  —  — 1.87 (J) 0.0463 0.00302  —  —  —  —  —  — 

FL-1 CACV-11-134 CV-613222 0–22 0–0.72 0.0932  —  —  — 12 (J)  —  —  —  —  —  —  —  — 

FL-1 CACV-11-135 CV-613223 0–13 0–0.43 0.0182  —  —  —  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-136 CV-613224 0–20 0–0.66 0.0487  —  —  — 0.384 (J)  —  —  —  —  —  —  —  — 

FL-1 CACV-11-137 CV-613225 0–8 0–0.26 0.0523  —  —  — 0.245 (J)  —  —  —  —  —  —  —  — 

FL-1 CACV-11-138 CV-613226 0–19 0–0.62 0.0707  —  —  — 0.472 (J)  —  —  —  —  —  —  —  — 

FL-1 CACV-11-139 CV-613227 8–24 0.26–0.79 0.228 0.016 (J)  —  — 0.23 (J) 0.0791  —  —  —  —  —  —  — 

FL-1 CACV-11-140 CV-613227 24–38 0.79–1.25 0.29 0.0631  —  — 0.254 (J)  —  —  —  —  —  —  —  — 

FL-1 CACV-11-141 CV-613229 0–26 0–0.85 0.198  —  —  — 0.275 (J)  — 0.000721 (J)  —  —  —  —  —  — 

FL-2 CACV-11-142 CV-613230 0–14 0–0.46 0.318 0.0536  —  — 0.199 (J)  —  —  — 0.026 (J)  — 0.0761  —  — 

FL-2 CACV-11-143 CV-613230 17–36 0.56–1.18  —  —  —  —  —  —  — 0.00269 (J)  —  —  —  —  — 

FL-2 CACV-11-144 CV-613232 26–59 0.85–1.94  —  —  —  — 0.279 (J)  —  —  —  —  —  —  —  — 

FL-2 CACV-11-145 CV-613233 7–22 0.23–0.72 0.0333  —  —  — 0.197 (J)  —  —  —  —  —  —  —  — 

FL-2 CACV-11-147 CV-613235 0–22 0–0.72  —  —  —  — 1.21  —  —  —  —  —  —  —  — 

FL-2 CACV-11-148 CV-613236 0–23 0–0.75 0.0248  —  —  —  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-149 CV-613237 0–15 0–0.49  —  —  —  —  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-150 CV-613238 0–11 0–0.36  —  —  —  —  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-151 CV-613238 12–23 0.39–0.75 0.0318 (J)  —  —  — 0.23 (J)  —  —  —  —  —  —  —  — 
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Table 6.2-3 (continued) 
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FL-3 CACV-11-6783 CV-614091 11–38 0.36–1.25  —  —  NA  — 0.39 (J)  —  — 0.00584 (J)  —  —  —  —  — 

FL-3 CACV-11-6784 CV-614093 26–40 0.85–1.31  —  —  NA  — 0.277 (J)  —  —  —  —  —  —  —  — 

FL-3 CACV-11-6785 CV-614093 7–17 0.23–0.56 0.0527  —  NA  — 0.454 (J)  —  —  —  —  —  —  —  — 

FL-3 CACV-11-6788 CV-614095 23–49 0.75–1.61  —  —  NA  — 0.346 (J)  —  —  —  —  —  —  —  — 

FL-3 CACV-11-6790 CV-614098 5–31 0.16–1.02  —  —  NA  — 0.243 (J)  —  —  —  —  —  —  —  — 

MS-1 CAWA-10-27522 WA-613190 0–18 0–0.59 0.0234  —  —  —  NA  —  —  —  —  —  —  —  NA 

MS-1 CAWA-10-27523 WA-613191 0–13 0–0.43 0.0129 (J)  —  —  —  NA  —  —  —  —  —  —  —  NA 

MS-1 CAWA-10-27524 WA-613192 0–12 0–0.39 0.443 0.0826  —  —  NA 0.0993  —  — 0.0357 (J)  — 0.0935  —  NA 

MS-1 CAWA-10-27525 WA-613193 0–8 0–0.26 0.0631  —  —  —  NA  —  —  —  —  —  —  —  NA 

MS-1 CAWA-10-27526 WA-613193 8–16 0.26–0.52  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

MS-1 CAWA-10-27527 WA-613195 0–17 0–0.56 0.186 0.0242 (J)  —  —  NA 0.0422  —  — 0.0117 (J)  — 0.0406  —  NA 

MS-1 CAWA-10-27528 WA-613196 0–30 0–0.98  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

MS-1 CAWA-10-27529 WA-613197 0–12 0–0.39 0.22 0.0236 (J)  —  —  NA 0.0572  —  — 0.00972 (J)  — 0.0273 (J)  —  NA 

MS-1 CAWA-10-27530 WA-613198 0–14 0–0.46  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

MS-1 CAWA-10-27531 WA-613199 0–12 0–0.39 0.0237 (J)  —  —  —  NA  —  —  —  —  —  —  —  NA 

MS-1 RE16-00-0361 16-06603 0–16 0–0.5249  —  —  NA  NA  —  —  NA  NA  —  —  —  —  — 

MS-1 RE16-00-0363 16-06605 0–10 0–0.3281  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

MS-1 RE16-00-0364 16-06605 0–23 0.3281–0.7546  —  —  NA  NA  —  —  NA  NA  —  —  —  —  — 

MS-1 RE16-00-0365 16-06606 0–21 0–0.689  —  —  NA  NA  —  —  NA  NA  —  —  —  —  — 

SS-1E RE16-00-0352 16-06594 0–9 0–0.2953  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1E RE16-00-0353 16-06595 0–10 0–0.3281  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1E RE16-00-0354 16-06596 0–21 0–0.689 0.69 (J-)  —  NA  NA  — 0.16 (J-)  NA  NA  —  —  —  —  — 

SS-1E RE16-00-0355 16-06597 0–19 0–0.6234  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1W CAWA-10-27532 WA-613200 1–26 0.03–0.85 0.507  —  —  —  NA  —  —  —  —  —  —  —  NA 

SS-1W CAWA-10-27533 WA-613201 0–20 0–0.66 0.137 (J)  —  —  —  NA  —  —  —  —  —  —  —  NA 

SS-1W CAWA-10-27534 WA-613202 13–31 0.43–1.02 2.2 0.126  —  —  NA 0.77 (J)  —  —  —  —  —  —  NA 

SS-1W CAWA-10-27535 WA-613203 0–16 0–0.52 10.5 1.58  —  —  NA 3.06  —  — 0.846  — 4.78  —  NA 

SS-1W CAWA-10-27536 WA-613204 2–12 0.07–0.39 0.0707  —  —  —  NA  —  —  —  —  —  —  —  NA 

SS-1W CAWA-10-27537 WA-613205 1–12 0.03–0.39 0.893  —  —  —  NA  —  —  —  —  —  —  —  NA 

SS-1W CAWA-10-27538 WA-613206 12–36 0.39–1.18 0.604  —  —  —  NA  —  —  —  —  —  —  —  NA 

SS-1W CAWA-10-27539 WA-613207 0–10 0–0.33 0.879  —  —  —  NA 0.583  —  —  —  —  —  —  NA 

SS-1W CAWA-10-27540 WA-613207 10–31 0.33–1.02 1.06 0.0672 (J)  —  —  NA 0.528  —  —  —  — 0.0305 (J)  —  NA 

SS-1W CAWA-10-27541 WA-613209 0–16 0–0.52 0.701  —  —  —  NA 0.177 (J)  —  —  —  —  —  —  NA 

SS-1W CAWA-11-6552 WA-613201 0–20 0–0.66  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 
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SS-1W CAWA-11-6553 WA-613202 13–31 0.43–1.02  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1W CAWA-11-6554 WA-613203 0–16 0–0.52  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1W CAWA-11-6556 WA-613205 1–12 0.03–0.39  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1W CAWA-11-6557 WA-613206 12–36 0.39–1.18  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1W CAWA-11-6558 WA-613207 0–10 0–0.33  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1W CAWA-11-6559 WA-613207 10–31 0.33–1.02  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1W CAWA-11-6560 WA-613209 0–16 0–0.52  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1W RE16-00-0356 16-06598 0–12 0–0.3937  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1W RE16-00-0357 16-06599 0–9 0–0.2953  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1W RE16-00-0358 16-06600 0–12 0–0.3937  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1W RE16-00-0359 16-06601 0–7 0–0.2297  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-1W RE16-00-0360 16-06602 0–15 0–0.4921  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-2 CAWA-10-27542 WA-613210 2–26 0.07–0.85 2.69 0.627  —  —  NA  —  —  —  —  — 0.844  —  NA 

SS-2 CAWA-10-27543 WA-613211 0–12 0–0.39 0.133 (J)  —  —  —  NA  —  —  —  —  —  —  —  NA 

SS-2 CAWA-10-27544 WA-613212 0–14 0–0.46 0.229  —  —  —  NA 0.101 (J)  —  —  —  —  —  —  NA 

SS-2 CAWA-10-27545 WA-613213 0–21 0–0.69 0.18  —  —  —  NA  —  —  —  —  —  —  —  NA 

SS-2 CAWA-10-27546 WA-613214 6–30 0.2–0.98 0.469  —  —  —  NA  — 0.000591 (J)  —  —  —  —  —  NA 

SS-2 CAWA-10-27547 WA-613215 0–19 0–0.62 0.0551  —  —  —  NA  —  —  —  —  —  —  —  NA 

SS-2 CAWA-10-27548 WA-613216 0–16 0–0.52 0.0317 (J)  —  —  —  NA  —  —  —  —  —  —  —  NA 

SS-2 CAWA-10-27549 WA-613217 0–30 0–0.98 0.409  —  —  —  NA  —  —  —  —  —  —  —  NA 

SS-2 CAWA-10-27550 WA-613218 30–55 0.98–1.8 1.07 0.162  —  —  NA  —  —  —  —  — 0.186  —  NA 

SS-2 CAWA-10-27551 WA-613219 22–62 0.72–2.03 0.44  —  —  —  NA  —  —  —  —  —  —  —  NA 

SS-2 CAWA-11-6565 WA-613213 0–21 0–0.69  NA  NA  NA  NA 0.333 (J)  NA  NA  NA  NA  NA  NA  —  — 

SS-2 CAWA-11-6566 WA-613214 6–30 0.2–0.98  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-2 CAWA-11-6569 WA-613217 0–30 0–0.98  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

SS-3 CAWA-11-6797 WA-614101 0–29 0–0.95 0.179  —  —  —  — 0.0517 (J)  — 0.00264 (J+)  —  —  —  —  — 

SS-3 CAWA-11-6798 WA-614101 33–48 1.08–1.57 0.0541  —  —  —  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6799 WA-614103 0–11 0–0.36 0.0206 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6800 WA-614104 0–12 0–0.39 0.0169 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6801 WA-614105 0–21 0–0.69 0.0545  —  —  — 0.172 (J)  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6802 WA-614106 17–34 0.56–1.12 0.215  —  —  —  — 0.0614 (J)  —  —  —  —  —  —  — 

SS-3 CAWA-11-6803 WA-614107 0–12 0–0.39 0.0212 (J)  —  —  — 15.4  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6804 WA-614108 0–22 0–0.72 0.0497  —  —  — 0.361 (J)  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6805 WA-614109 0–14 0–0.46  —  —  —  — 0.135 (J)  —  —  —  —  —  —  —  — 
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Table 6.2-3 (continued) 
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SS-3 CAWA-11-6806 WA-614110 0–10 0–0.33  —  —  —  —  —  —  —  —  —  —  —  —  — 

WA-0 CAWA-00-0026 WA-10037 0–6 0–0  —  —  —  NA  —  —  NA  NA  — 0.32 (J)  —  — 0.048 (J) 

WA-2 CAWA-11-6807 WA-614111 0–22 0–0.72 0.0175  —  —  —  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6808 WA-614112 5–37 0.72–1.21  —  —  —  —  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6811 WA-614115 0–25 0–0.82  —  — 0.0002 (J)  —  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6812 WA-614116 0–23 0–0.75 0.0156 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6813 WA-614116 23–43 0.75–1.41 0.125  —  —  —  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6814 WA-614116 43–54 1.41–1.77 0.0605  —  —  —  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6815 WA-614119 0–12 0–0.39 0.0151 (J)  —  — 0.00251 (J)  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6816 WA-614120 0–14 0–0.46 0.0182 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

WA-2W CAWA-00-0001 WA-10000 0–10 0–0.33  —  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-2W CAWA-00-0005 WA-10003 0–18 0–0.59  —  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-2W CAWA-00-0007 WA-10005 5–12 0.16–0.39 7.8 0.76 (J)  —  NA  — 1.5  NA  NA  —  —  —  —  — 

WA-3 CAWA-00-0010 WA-10024 12–26 0.39–0.85  —  —  —  NA 0.11 (J)  —  NA  NA  —  —  —  —  — 

WA-3 CAWA-00-0011 WA-10025 0–26 0–0.85  —  —  —  NA 0.14 (J)  —  NA  NA  —  —  —  —  — 

WA-3 CAWA-00-0012 WA-10026 0–13 0–0.43  —  —  —  NA  —  —  NA  NA  —  —  — 0.098 (J)  — 

WA-3 CAWA-00-0014 WA-10028 25–40 0.82–1.31  —  —  —  NA  —  —  NA  NA  —  —  — 0.093 (J)  — 

WA-3 CAWA-00-0015 WA-10028 6–25 0.2–0.82  —  —  —  NA  —  —  NA  NA  —  —  — 0.086 (J)  — 

WA-3 CAWA-00-0016 WA-10029 0–13 0–0.43  —  —  —  NA 0.08 (J)  —  NA  NA  —  —  —  —  — 

WA-3 CAWA-00-0017 WA-10029 13–43 0.43–1.41  —  —  —  NA 0.59 (J)  —  NA  NA  —  —  —  —  — 

WA-3 CAWA-11-1424 WA-613530 0–22 0–0.72  —  —  —  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1426 WA-613532 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1427 WA-613533 0–17 0–0.56 0.0476  —  —  —  —  —  —  —  —  — 0.016 (J)  —  — 

WA-3 CAWA-11-1428 WA-613533 17–54 0.56–1.77 0.158  —  —  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1429 WA-613535 0–25 0–0.82 0.00771  —  —  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1430 WA-613536 0–25 0–0.82 0.0508  —  —  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1431 WA-613537 48–60 1.57–1.97 0.471 0.0791  —  —  — 0.102 (J)  —  — 0.0388 (J)  — 0.132  —  — 

WA-3 CAWA-11-1432 WA-613538 44–77 1.44–2.53 0.182 0.0317 (J)  —  —  — 0.0288 (J)  —  —  —  —  —  —  — 

WA-4 CAWA-00-0018 WA-10030 0–20 0–0.66  —  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-4 CAWA-00-0019 WA-10031 0–10 0–0.33  —  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-4 CAWA-00-0020 WA-10032 0–14 0–0.46  —  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-4 CAWA-00-0021 WA-10033 0–25 0–0.82  —  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-4 CAWA-00-0022 WA-10034 0–8 0–0.26  —  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-4 CAWA-00-0025 WA-10036 0–6 0–0.2  —  —  —  NA 0.58 (J)  —  NA  NA  — 0.9  — 0.11 (J) 0.28 
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Table 6.2-3 (continued) 
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WA-4 CAWA-08-16505 WA-603938 0–3 0–0.1  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

WA-4 CAWA-08-16506 WA-603939 0–4 0–0.13  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  NA  —  — 

WA-4 CAWA-10-26996 WA-613153 0–21 0–0.69  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

WA-4 CAWA-10-26997 WA-613154 0–24 0–0.79 0.0249 (J)  —  —  —  NA  —  —  —  —  —  —  —  NA 

WA-4 CAWA-10-26998 WA-613155 0–11 0–0.36 0.0175 (J)  —  —  —  NA  —  —  —  —  —  —  —  NA 

WA-4 CAWA-10-26999 WA-613156 0–15 0–0.49 0.0127 (J)  —  —  —  NA  —  —  —  —  —  —  —  NA 

WA-4 CAWA-10-27000 WA-613157 8–27 0.26–0.89 0.0329  —  —  —  NA 0.0137 (J)  —  —  —  —  —  —  NA 

WA-4 CAWA-10-27001 WA-613158 0–13 0–0.43  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

WA-4 CAWA-10-27002 WA-613159 0–11 0–0.36 0.0213  —  —  —  NA  —  —  —  —  —  —  —  NA 

WA-4 CAWA-10-27004 WA-613161 4–22 0.13–0.72  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

WA-4 CAWA-10-27005 WA-613162 6–19 0.2–0.62 0.0267  —  —  —  NA  —  —  —  —  —  —  —  NA 

WA-4W CAWA-11-7122 WA-614131 0–20 0–0.66 0.00806  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-4W CAWA-11-7124 WA-614133 41–62 1.35–2.03 0.279 0.037  —  NA  — 0.0776 (J)  NA  NA 0.0114 (J)  — 0.028 (J)  —  — 

WA-4W CAWA-11-7125 WA-614134 0–23 0–0.75 0.0271  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-4W CAWA-11-7126 WA-614134 23–39 0.75–1.28 0.0382  —  —  NA  — 0.0112 (J)  NA  NA  —  —  —  —  — 

WA-4W CAWA-11-7127 WA-614136 0–19 0–0.62 0.00759  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-4W CAWA-11-7128 WA-614137 0–15 0–0.49 0.0172 (J)  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-4W CAWA-11-7129 WA-614137 19–40 0.62–1.31 0.0119 (J)  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-4W CAWA-11-7130 WA-614139 0–17 0–0.56 0.0264  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-4W CAWA-11-7131 WA-614140 0–17 0–0.56 0.00432  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-5 CAWA-11-7235 WA-614151 0–10 0–0.33 0.0106  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-5 CAWA-11-7236 WA-614152 0–13 0–0.43  —  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-5 CAWA-11-7238 WA-614154 0–15 0–0.49 0.00668  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-5 CAWA-11-7239 WA-614154 15–34 0.49–1.12 0.043  —  —  NA  — 0.0292 (J)  NA  NA  —  —  —  —  — 

WA-5 CAWA-11-7240 WA-614154 34–52 1.12–1.71 0.012  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-5 CAWA-11-7241 WA-614157 0–14 0–0.46  —  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-5 CAWA-11-7243 WA-614159 0–26 0–0.85  —  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WA-5 CAWA-11-7244 WA-614160 14–39 0.46–1.28  —  —  —  NA  —  —  NA  NA  —  —  —  —  — 

WAAB-1 CAWA-11-6817 WA-614121 0–17 0–0.56  —  —  —  —  —  —  —  —  —  —  —  —  — 

WAAB-1 CAWA-11-6825 WA-614129 0–17 0–0.56  —  —  —  —  —  —  — 0.0108 (J-)  —  —  —  —  — 

WAAB-1 CAWA-11-6826 WA-614130 0–13 0–0.43  —  —  —  —  —  — 0.00242  —  —  —  —  —  — 

WAN-1 CAWA-11-1437 WA-613540 0–11 0–0.36 0.0959  —  —  —  — 0.0421  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1438 WA-613541 0–8 0–0.26 0.0523  —  —  —  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1439 WA-613542 0–10 0–0.33 0.0629  —  —  —  — 0.0269 (J)  —  —  —  — 0.0887  —  — 
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Table 6.2-3 (continued) 
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WAN-1 CAWA-11-1440 WA-613543 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1441 WA-613543 14–24 0.46–0.79  —  —  —  —  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1442 WA-613545 0–10 0–0.33 0.0916  —  —  —  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1443 WA-613546 0–10 0–0.33 0.0945  —  —  —  — 0.0413  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1444 WA-613547 0–16 0–0.52 0.157  —  —  —  — 0.0293 (J)  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1445 WA-613548 7–19 0.23–0.92 0.117  —  —  —  — 0.0443  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1446 WA-613549 7–25 0.23–0.82 0.0826  —  —  —  — 0.031 (J)  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1552 WA-613582 9–45 0.3–1.48 0.0347  —  —  —  NA  —  —  —  —  —  —  —  NA 

WAN-2 CAWA-11-1553 WA-613583 0–20 0–0.66 0.0351 (J)  —  —  —  NA  —  —  —  —  —  —  —  NA 

WAN-2 CAWA-11-1554 WA-613584 0–34 0–1.12 0.0788  —  —  —  NA  —  —  —  —  — 0.0558  —  NA 

WAN-2 CAWA-11-1555 WA-613585 0–13 0–0.43  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

WAN-2 CAWA-11-1556 WA-613585 13–27 0.43–0.89 0.133  —  —  —  NA  —  —  —  —  —  —  —  NA 

WAN-2 CAWA-11-1558 WA-613588 6–20 0.2–0.66 0.0909  —  —  —  NA  —  —  —  —  —  —  —  NA 

WAN-2 CAWA-11-1559 WA-613589 0–13 0–0.43 0.0316 (J)  —  —  —  NA  —  —  —  —  —  —  —  NA 

WAN-2 CAWA-11-1560 WA-613590 0–56 0–1.84  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

WANE-1 CAWA-11-1447 WA-613550 0–14 0–0.46 0.0579  —  —  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1448 WA-613551 0–35 0–1.15 0.0861  —  —  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1450 WA-613553 0–18 0–0.59 0.638 0.0487  —  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1451 WA-613554 42–78 1.38–2.56 0.193 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1452 WA-613555 0–21 0–0.69 0.116  —  —  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1453 WA-613556 0–17 0–0.56 0.0698  —  —  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1454 WA-613556 17–34 0.56–1.12 0.0669  —  —  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1455 WA-613558 5–19 0.16–0.62 0.0654 (J)  —  —  —  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1456 WA-613559 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1458 WA-613560 8–18 0.26–0.59  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

WANW-1 CAWA-11-1459 WA-613562 0–12 0–0.39 0.0308 (J)  —  —  —  NA  —  — 0.00922  —  —  —  —  NA 

WANW-1 CAWA-11-1460 WA-613563 0–18 0–0.59  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

WANW-1 CAWA-11-1461 WA-613564 0–16 0–0.52  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

WANW-1 CAWA-11-1462 WA-613565 0–23 0–0.75  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

WANW-1 CAWA-11-1463 WA-613566 0–15 0–0.49  —  —  —  —  NA  —  —  —  —  —  —  —  NA 

WANW-1 CAWA-11-1466 WA-613569 11–50 0.36–1.64 0.0292 (J)  —  —  —  NA 0.0243 (J)  —  —  —  —  —  —  NA 
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Table 6.2-3 (continued) 
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CDV-1C CACV-11-2350 CV-613633 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2351 CV-613634 2–16 0.07–0.52  — 0.0103 (J)  — 0.0346 (J)  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2352 CV-613635 0–17 0–0.56  — 0.00832 (J)  — 0.0531  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2353 CV-613636 0–17 0–0.56  — 0.00809 (J)  — 0.0304 (J)  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2354 CV-613637 0–16 0–0.52  — 0.103  — 0.36  —  —  — 0.000776 (J)  —  —  —  —  — 

CDV-1C CACV-11-2355 CV-613637 16–35 0.52–1.15  — 0.096  — 0.366  —  —  — 0.0049  —  —  —  —  — 

CDV-1C CACV-11-2356 CV-613639 0–13 0–0.43  — 0.0759  — 0.126  —  —  — 0.00138  —  —  —  —  — 

CDV-1C CACV-11-2357 CV-613640 0–18 0–0.59  — 0.00356 (J)  — 0.00859  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2358 CV-613641 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1C CACV-11-2359 CV-613642 0–14 0–0.46  —  —  — 0.0272 (J)  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1565 CV-613592 0–20 0–0.66  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1566 CV-613593 0–10 0–0.33  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1567 CV-613594 7–20 0.23–0.66  — 0.00638 (J)  — 0.00657  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1568 CV-613595 0–24 0–0.79  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1569 CV-613596 16–32 0.52–1.05  — 0.0391  — 0.0711  — 0.191 (J)  —  —  —  —  —  —  — 

CDV-1E CACV-11-1570 CV-613597 12–41 0.39–1.35  — 0.0546  — 0.129  — 0.21 (J)  —  —  —  —  —  —  — 

CDV-1E CACV-11-1571 CV-613598 0–18 0–0.59  — 0.047  — 0.078  —  —  —  —  —  —  —  —  — 

CDV-1E CACV-11-1572 CV-613598 18–36 0.59–1.18  — 0.0715  — 0.106  — 6.34  —  — 0.000401 (J)  —  —  — 0.409 (J) 

CDV-1E CACV-11-1573 CV-613600 0–13 0–0.43  — 0.0476  — 0.0956  —  —  —  —  —  — 0.000649 (J+)  —  — 

CDV-1E CACV-11-1574 CV-613601 0–20 0–0.66  — 0.0267 (J)  — 0.0527  —  —  —  —  —  —  —  — 0.112 (J) 

CDV-2E CACV-11-170 CV-613241 0–17 0–0.56  —  —  — 0.0185 (J)  — 0.274 (J) 14.1  —  —  —  —  — 0.123 (J) 

CDV-2E CACV-11-171 CV-613242 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-172 CV-613243 0–18 0–0.59  — 0.0298  — 0.0618  — 0.117 (J) 10.4  —  —  —  —  — 0.165 (J) 

CDV-2E CACV-11-173 CV-613244 0–12 0–0.39  — 0.00467 (J)  — 0.0117  — 0.114 (J) 3.1  —  —  —  —  —  — 

CDV-2E CACV-11-174 CV-613245 0–15 0–0.49  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-2E CACV-11-175 CV-613246 0–17 0–0.56  —  —  — 0.0653  — 0.154 (J) 7.02  —  —  —  —  — 0.613 

CDV-2E CACV-11-176 CV-613247 0–20 0–0.66  — 0.0151 (J)  — 0.242  — 0.189 (J) 11.2  —  —  —  —  —  — 

CDV-2E CACV-11-177 CV-613248 0–15 0–0.49  — 0.00787 (J)  — 0.0141  — 0.184 (J) 1.3  —  —  —  —  —  — 

CDV-2E CACV-11-178 CV-613249 5–16 0.16–0.52  — 0.00541 (J)  — 0.0239 (J)  —  —  —  —  —  —  —  — 0.103 (J) 

CDV-2E RE16-99-0117 16-06141 0–9 0–0.3  NA  NA  NA  NA  NA 0.26 (J)  NA  NA  NA  NA  NA  — 0.19 (J) 

CDV-2W CACV-11-1575 CV-613602 16–30 0.52–0.98  —  —  — 0.00772  —  — 0.893 (J)  —  —  —  —  —  — 

CDV-2W CACV-11-1576 CV-613603 0–16 0–0.52  — 0.0207 (J)  — 0.0379  — 0.194 (J) 1.29  —  —  —  —  —  — 

CDV-2W CACV-11-1577 CV-613603 16–24 0.52–0.79  —  —  — 0.00667  —  — 2.88  —  —  —  —  —  — 

CDV-2W CACV-11-1578 CV-613605 20–36 0.66–1.18  — 0.0638  — 0.0646  — 0.171 (J)  —  —  —  —  —  — 0.247 (J) 
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Table 6.2-3 (continued) 
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CDV-2W CACV-11-1579 CV-613606 0–9 0–0.3  —  —  —  —  —  — 0.314 (J)  —  —  —  —  —  — 

CDV-2W CACV-11-1580 CV-613607 4–20 0.13–0.66  — 0.0147 (J)  — 0.0345 (J)  — 0.506  —  —  —  —  —  — 0.41 (J) 

CDV-2W CACV-11-1581 CV-613608 4–19 0.13–0.62  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1582 CV-613609 4–15 0.13–0.49 2.44 (J)  —  — 0.00385  — 36.8 0.592 (J)  —  —  —  —  — 0.254 (J) 

CDV-2W CACV-11-1583 CV-613610 5–23 0.16–0.75  — 0.0586  — 0.102  —  —  —  —  —  —  —  —  — 

CDV-2W CACV-11-1584 CV-613611 0–16 0–0.52  — 0.0375 (J)  — 0.0886  — 0.121 (J) 1.95  —  —  —  —  —  — 

CDV-2W RE16-99-0092 16-06124 0–20 0–0.66  NA  NA  NA  NA  NA 0.49 (J)  NA  NA  NA  NA  NA  — 0.19 (J) 

CDV-2W RE16-99-0098 16-06128 0–18 0–0.59  NA  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  —  — 

CDV-2W RE16-99-0099 16-06128 18–30 0.59–0.98  NA  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  —  — 

CDV-3 CACV-11-1536 CV-613572 30–83 0.98–2.72  — 0.00967 (J)  — 0.0145 (J)  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1537 CV-613573 0–19 0–0.62  —  —  —  —  —  — 0.804 (J)  —  —  —  —  —  — 

CDV-3 CACV-11-1538 CV-613574 5–21 0.16–0.69  — 0.00795 (J)  — 0.0107  — 9.8  —  —  —  —  —  —  — 

CDV-3 CACV-11-1539 CV-613575 2–18 0.07–0.59  — 0.126  — 0.128  — 0.114 (J)  —  —  —  —  —  —  — 

CDV-3 CACV-11-1540 CV-613576 0–18 0–0.59  — 0.0111 (J)  — 0.0206  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1541 CV-613577 2–18 0.07–0.59  NA 3.04  — 3.05  —  NA  NA  —  —  —  —  NA  NA 

CDV-3 CACV-11-1542 CV-613578 0–18 0–0.59  — 0.614  — 0.695  —  — 0.802 (J)  —  —  —  —  —  — 

CDV-3 CACV-11-1543 CV-613579 7–20 0.23–0.66  — 0.638  — 0.676  —  — 0.382 (J)  —  —  —  —  —  — 

CDV-3 CACV-11-1544 CV-613580 0–23 0–0.75  — 0.0891  — 0.115  —  —  —  —  —  —  —  —  — 

CDV-3 CACV-11-1545 CV-613581 5–21 0.16–0.69  — 0.291  — 0.381  —  — 0.619 (J)  —  —  —  —  —  — 

CDV-4 CACV-11-1591 CV-613612 0–46 0–1.51  — 0.0404  — 0.0356 (J)  —  —  —  —  —  —  —  —  — 

CDV-4 CACV-11-1592 CV-613613 1–18 0.03–0.59  — 0.0144 (J)  — 0.0151 (J)  —  — 0.376 (J)  —  —  —  —  —  — 

CDV-4 CACV-11-1593 CV-613614 0–19 0–0.62  — 0.0405  — 0.0356 (J)  —  —  —  —  —  —  —  —  — 

CDV-4 CACV-11-1594 CV-613615 7–27 0.23–0.89  — 0.347  — 0.407  —  — 0.429 (J)  —  —  —  —  —  — 

CDV-4 CACV-11-1595 CV-613616 5–17 0.16–0.56  — 0.0209  —  —  —  —  —  —  —  —  —  —  — 

CDV-4 CACV-11-1596 CV-613617 0–14 0–0.46  — 0.0325 (J)  — 0.0464  —  — 0.524 (J)  —  —  —  —  —  — 

CDV-4 CACV-11-1597 CV-613617 14–30 0.46–0.98  — 0.0573  — 0.0786  — 0.103 (J) 0.764 (J)  —  —  —  —  —  — 

CDV-4 CACV-11-1598 CV-613619 0–22 0–0.72  — 0.0922  — 0.046  —  — 0.532 (J)  —  —  —  —  —  — 

CDV-4 CACV-11-1599 CV-613620 0–10 0–0.33  — 0.0388  — 0.036 (J)  —  — 0.535 (J)  —  —  —  —  —  — 

CDV-4 CACV-11-1600 CV-613620 16–34 0.52–1.12  — 0.0124 (J)  — 0.0146 (J)  —  — 0.426 (J)  —  —  —  —  —  — 

CDVN-1 CACV-11-6770 CV-614081 0–16 0–0.52  —  —  — 0.0122 (J)  —  —  —  — 0.000551 (J+)  —  —  —  — 

CDVN-1 CACV-11-6771 CV-614082 2–12 0.07–0.39  — 0.0162 (J)  — 0.0205 (J)  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6772 CV-614083 4–30 0.13–0.98  — 0.00563 (J)  — 0.00714  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6773 CV-614083 30–47 0.98–1.54  — 0.0952  — 0.0964  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6774 CV-614085 0–15 0–0.49  — 0.131  — 0.127  —  —  —  —  —  —  —  —  — 
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Table 6.2-3 (continued) 
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CDVN-1 CACV-11-6775 CV-614085 15–29 0.49–0.95  — 0.25  — 0.2  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6776 CV-614087 11–24 0.36–0.79  —  —  —  —  —  —  —  — 0.0257  —  —  —  — 

CDVN-1 CACV-11-6777 CV-614088 0–10 0–0.33  —  —  —  —  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6778 CV-614089 0–13 0–0.43  — 0.0153 (J)  — 0.00589  —  —  —  —  —  —  —  —  — 

CDVN-1 CACV-11-6779 CV-614090 6–30 0.2–0.98  — 0.013 (J)  — 0.0109 (J)  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2360 CV-613643 0–15 0–0.49  — 0.0263 (J)  — 0.077  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2361 CV-613644 0–15 0–0.49  — 0.0141 (J)  — 0.105  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2362 CV-613645 0–19 0–0.62  — 0.0438  — 0.167  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2363 CV-613646 0–19 0–0.62  — 0.0742  — 0.213  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2364 CV-613647 4–14 0.13–0.46  — 0.327  — 0.351  — 0.201 (J)  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2365 CV-613648 0–15 0–0.49  — 0.0176 (J)  — 0.0532 (J)  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2366 CV-613649 0–19 0–0.62  — 0.0236 (J)  — 0.0457  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2367 CV-613650 4–14 0.13–0.46  — 0.149  — 0.271  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2368 CV-613651 0–12 0–0.39  — 0.251  — 0.354  —  —  —  —  —  —  —  —  — 

CDVS-1 CACV-11-2369 CV-613652 0–14 0–0.46  — 0.164 (J)  — 0.418 (J)  —  —  —  —  —  —  —  —  — 

FL-1 CACV-11-132 CV-613220 0–15 0–0.49  — 0.0747  — 0.137  — 0.294 (J) 33.4  —  —  —  —  —  — 

FL-1 CACV-11-133 CV-613221 0–15 0–0.49  — 0.0588  — 0.101  — 0.255 (J) 33.9  —  —  —  —  —  — 

FL-1 CACV-11-134 CV-613222 0–22 0–0.72  — 0.0568  — 0.101  — 0.517 8.98  —  —  —  —  —  — 

FL-1 CACV-11-135 CV-613223 0–13 0–0.43  — 0.00497 (J)  — 0.00863  —  — 5.6  —  —  —  —  —  — 

FL-1 CACV-11-136 CV-613224 0–20 0–0.66  — 0.0389 (J)  — 0.0502  — 0.672 1.8  —  —  —  —  —  — 

FL-1 CACV-11-137 CV-613225 0–8 0–0.26  — 0.0309 (J)  — 0.0442  — 0.177 (J) 10.1  —  —  —  —  —  — 

FL-1 CACV-11-138 CV-613226 0–19 0–0.62  — 0.0528  — 0.0603  — 1.01 1.83  —  —  —  —  —  — 

FL-1 CACV-11-139 CV-613227 8–24 0.26–0.79  — 0.14  — 0.202  — 0.38 (J) 1.4  —  —  —  —  —  — 

FL-1 CACV-11-140 CV-613227 24–38 0.79–1.25  — 0.385  — 0.287  — 0.635  — 0.000342 (J)  —  —  —  —  — 

FL-1 CACV-11-141 CV-613229 0–26 0–0.85  — 0.127  — 0.189  — 0.387 (J) 2.39  —  —  —  —  —  — 

FL-2 CACV-11-142 CV-613230 0–14 0–0.46  — 0.329  — 0.283  —  — 13.7 0.00827  —  —  —  —  — 

FL-2 CACV-11-143 CV-613230 17–36 0.56–1.18  — 0.00387 (J)  — 0.00496  —  — 12.9 0.0371  — 0.000823 (J)  —  —  — 

FL-2 CACV-11-144 CV-613232 26–59 0.85–1.94  — 0.0165 (J)  — 0.0209  — 0.11 (J) 0.352 (J) 0.0433  — 0.00144  —  —  — 

FL-2 CACV-11-145 CV-613233 7–22 0.23–0.72  — 0.0217 (J)  — 0.035  — 0.12 (J) 11.3 0.00529  —  —  —  —  — 

FL-2 CACV-11-147 CV-613235 0–22 0–0.72  — 0.00586 (J)  — 0.00845  — 0.161 (J) 5.71  —  —  —  —  —  — 

FL-2 CACV-11-148 CV-613236 0–23 0–0.75  — 0.0145 (J)  — 0.0178  —  —  —  —  —  —  —  —  — 

FL-2 CACV-11-149 CV-613237 0–15 0–0.49  —  —  —  —  —  — 0.895 (J)  —  —  —  —  —  — 

FL-2 CACV-11-150 CV-613238 0–11 0–0.36  — 0.00254 (J)  — 0.00291  —  — 1.9  —  —  —  —  —  — 

FL-2 CACV-11-151 CV-613238 12–23 0.39–0.75  — 0.0187 (J)  — 0.0349 (J)  — 0.399 (J) 14.5  —  —  —  —  —  — 
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Table 6.2-3 (continued) 
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FL-3 CACV-11-6783 CV-614091 11–38 0.36–1.25  —  —  —  —  —  —  —  —  —  —  —  —  — 

FL-3 CACV-11-6784 CV-614093 26–40 0.85–1.31  —  —  —  —  —  —  —  —  —  —  —  —  — 

FL-3 CACV-11-6785 CV-614093 7–17 0.23–0.56  — 0.0352 (J)  — 0.0474  — 0.356 (J)  —  —  —  —  —  —  — 

FL-3 CACV-11-6788 CV-614095 23–49 0.75–1.61  —  —  —  —  — 0.244 (J)  —  —  —  —  —  —  — 

FL-3 CACV-11-6790 CV-614098 5–31 0.16–1.02  —  —  — 0.0092  —  —  —  —  —  —  —  —  — 

MS-1 CAWA-10-27522 WA-613190 0–18 0–0.59  NA 0.0143 (J)  — 0.0174  —  NA  NA  —  —  —  —  NA  NA 

MS-1 CAWA-10-27523 WA-613191 0–13 0–0.43  NA  —  — 0.0157 (J)  —  NA  NA  —  —  —  —  NA  NA 

MS-1 CAWA-10-27524 WA-613192 0–12 0–0.39  NA 0.47  — 0.469  —  NA  NA  —  —  —  —  NA  NA 

MS-1 CAWA-10-27525 WA-613193 0–8 0–0.26  NA 0.0476  — 0.0766  —  NA  NA  —  —  —  —  NA  NA 

MS-1 CAWA-10-27526 WA-613193 8–16 0.26–0.52  NA 0.00453 (J)  — 0.00273  —  NA  NA  —  —  —  —  NA  NA 

MS-1 CAWA-10-27527 WA-613195 0–17 0–0.56  NA 0.165  — 0.209  —  NA  NA  —  —  —  —  NA  NA 

MS-1 CAWA-10-27528 WA-613196 0–30 0–0.98  NA  —  — 0.00425  —  NA  NA  —  —  —  —  NA  NA 

MS-1 CAWA-10-27529 WA-613197 0–12 0–0.39  NA 0.187  — 0.272  —  NA  NA  —  —  —  —  NA  NA 

MS-1 CAWA-10-27530 WA-613198 0–14 0–0.46  NA  —  — 0.00312  —  NA  NA  —  —  —  —  NA  NA 

MS-1 CAWA-10-27531 WA-613199 0–12 0–0.39  NA  —  — 0.0216 (J)  —  NA  NA  —  —  —  —  NA  NA 

MS-1 RE16-00-0361 16-06603 0–16 0–0.5249  NA  —  —  —  NA 0.53  NA  NA  NA  NA  NA  —  — 

MS-1 RE16-00-0363 16-06605 0–10 0–0.3281  NA  NA  NA  NA  NA 0.13 (J)  NA  NA  NA  NA  NA  —  — 

MS-1 RE16-00-0364 16-06605 0–23 0.3281–0.7546  NA  —  —  —  NA 0.15 (J)  NA  NA  NA  NA  NA  —  — 

MS-1 RE16-00-0365 16-06606 0–21 0–0.689  NA  —  — 0.16 (J-)  NA 0.92  NA  NA  NA  NA  NA  —  — 

SS-1E RE16-00-0352 16-06594 0–9 0–0.2953  NA  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  — 0.19 (J) 

SS-1E RE16-00-0353 16-06595 0–10 0–0.3281  NA  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  — 0.35 

SS-1E RE16-00-0354 16-06596 0–21 0–0.689  NA 0.4 (J-)  — 0.89 (J-)  NA  —  NA  NA  NA  NA  NA  — 0.56 

SS-1E RE16-00-0355 16-06597 0–19 0–0.6234  NA  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  — 0.14 (J) 

SS-1W CAWA-10-27532 WA-613200 1–26 0.03–0.85  NA 0.16  — 0.688  —  NA  NA  —  —  —  —  NA  NA 

SS-1W CAWA-10-27533 WA-613201 0–20 0–0.66  NA 0.0542  — 0.172 (J)  —  NA  NA  —  —  —  —  NA  NA 

SS-1W CAWA-10-27534 WA-613202 13–31 0.43–1.02  NA 1.07  — 2.84  —  NA  NA  —  —  —  —  NA  NA 

SS-1W CAWA-10-27535 WA-613203 0–16 0–0.52  NA 14.9  — 13.1  —  NA  NA  —  —  —  —  NA  NA 

SS-1W CAWA-10-27536 WA-613204 2–12 0.07–0.39  NA 0.0329 (J)  — 0.0775 (J)  —  NA  NA  —  —  —  —  NA  NA 

SS-1W CAWA-10-27537 WA-613205 1–12 0.03–0.39  NA 0.231  — 1.01  —  NA  NA  —  —  —  —  NA  NA 

SS-1W CAWA-10-27538 WA-613206 12–36 0.39–1.18  NA 0.255  — 0.767  —  NA  NA  —  —  —  —  NA  NA 

SS-1W CAWA-10-27539 WA-613207 0–10 0–0.33  NA 0.326  — 1.29  —  NA  NA  —  —  —  —  NA  NA 

SS-1W CAWA-10-27540 WA-613207 10–31 0.33–1.02  NA 0.398  — 1.33  —  NA  NA  —  —  —  —  NA  NA 

SS-1W CAWA-10-27541 WA-613209 0–16 0–0.52  NA 0.241  — 0.693  —  NA  NA  —  —  —  —  NA  NA 

SS-1W CAWA-11-6552 WA-613201 0–20 0–0.66  —  NA  NA  NA  NA  —  —  NA  NA  NA  NA  —  — 
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SS-1W CAWA-11-6553 WA-613202 13–31 0.43–1.02  —  NA  NA  NA  NA  —  —  NA  NA  NA  NA  — 1.11 

SS-1W CAWA-11-6554 WA-613203 0–16 0–0.52  —  NA  NA  NA  NA  — 0.405 (J)  NA  NA  NA  NA  — 0.382 (J) 

SS-1W CAWA-11-6556 WA-613205 1–12 0.03–0.39  —  NA  NA  NA  NA  —  —  NA  NA  NA  NA  — 5.88 

SS-1W CAWA-11-6557 WA-613206 12–36 0.39–1.18  —  NA  NA  NA  NA  —  —  NA  NA  NA  NA  — 0.174 (J) 

SS-1W CAWA-11-6558 WA-613207 0–10 0–0.33  —  NA  NA  NA  NA  — 1.41  NA  NA  NA  NA  — 0.117 (J) 

SS-1W CAWA-11-6559 WA-613207 10–31 0.33–1.02  —  NA  NA  NA  NA  —  —  NA  NA  NA  NA  — 0.298 (J) 

SS-1W CAWA-11-6560 WA-613209 0–16 0–0.52  —  NA  NA  NA  NA  —  —  NA  NA  NA  NA  — 0.544 

SS-1W RE16-00-0356 16-06598 0–12 0–0.3937  NA  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  — 0.19 (J) 

SS-1W RE16-00-0357 16-06599 0–9 0–0.2953  NA  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  — 0.21 (J) 

SS-1W RE16-00-0358 16-06600 0–12 0–0.3937  NA  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  — 1 

SS-1W RE16-00-0359 16-06601 0–7 0–0.2297  NA  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  — 0.15 (J) 

SS-1W RE16-00-0360 16-06602 0–15 0–0.4921  NA  NA  NA  NA  NA  —  NA  NA  NA  NA  NA  —  — 

SS-2 CAWA-10-27542 WA-613210 2–26 0.07–0.85  NA 3.5  — 2.46  —  NA  NA  —  —  —  —  NA  NA 

SS-2 CAWA-10-27543 WA-613211 0–12 0–0.39  NA 0.0447  — 0.187  —  NA  NA  —  —  —  —  NA  NA 

SS-2 CAWA-10-27544 WA-613212 0–14 0–0.46  NA 0.0752  — 0.27  —  NA  NA  —  —  —  —  NA  NA 

SS-2 CAWA-10-27545 WA-613213 0–21 0–0.69  NA 0.0899  — 0.167  —  NA  NA  — 0.000346 (J)  —  —  NA  NA 

SS-2 CAWA-10-27546 WA-613214 6–30 0.2–0.98  NA 0.416  — 0.631  —  NA  NA  — 0.000344 (J)  —  —  NA  NA 

SS-2 CAWA-10-27547 WA-613215 0–19 0–0.62  NA 0.0282 (J)  — 0.0468  —  NA  NA  —  —  —  —  NA  NA 

SS-2 CAWA-10-27548 WA-613216 0–16 0–0.52  NA 0.016 (J)  — 0.0361 (J)  —  NA  NA  —  —  —  —  NA  NA 

SS-2 CAWA-10-27549 WA-613217 0–30 0–0.98  NA 0.274  — 0.416  —  NA  NA  —  —  —  —  NA  NA 

SS-2 CAWA-10-27550 WA-613218 30–55 0.98–1.8  NA 1.1  — 0.968  —  NA  NA  —  —  —  —  NA  NA 

SS-2 CAWA-10-27551 WA-613219 22–62 0.72–2.03  NA 0.293 (J)  — 0.432  —  NA  NA  —  —  —  —  NA  NA 

SS-2 CAWA-11-6565 WA-613213 0–21 0–0.69  —  NA  NA  NA  NA  —  —  NA  NA  NA  NA  — 0.315 (J) 

SS-2 CAWA-11-6566 WA-613214 6–30 0.2–0.98  —  NA  NA  NA  NA  —  —  NA  NA  NA  NA  — 0.315 (J) 

SS-2 CAWA-11-6569 WA-613217 0–30 0–0.98  —  NA  NA  NA  NA  —  —  NA  NA  NA  NA  — 0.29 (J) 

SS-3 CAWA-11-6797 WA-614101 0–29 0–0.95  — 0.111  — 0.169  —  —  —  —  —  —  —  — 0.104 (J) 

SS-3 CAWA-11-6798 WA-614101 33–48 1.08–1.57  — 0.037 (J)  — 0.0541  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6799 WA-614103 0–11 0–0.36  — 0.0173 (J)  — 0.0227 (J)  —  —  —  —  —  — 0.000394 (J)  —  — 

SS-3 CAWA-11-6800 WA-614104 0–12 0–0.39  —  —  — 0.0198 (J)  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6801 WA-614105 0–21 0–0.69  — 0.0268 (J)  — 0.0501  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6802 WA-614106 17–34 0.56–1.12  — 0.131  — 0.232  —  —  —  —  —  —  —  — 0.388 (J) 

SS-3 CAWA-11-6803 WA-614107 0–12 0–0.39  —  —  — 0.0288 (J)  —  — 0.374 (J+)  —  —  —  —  —  — 

SS-3 CAWA-11-6804 WA-614108 0–22 0–0.72  — 0.0294 (J)  — 0.0614  —  —  —  —  —  —  —  —  — 

SS-3 CAWA-11-6805 WA-614109 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  —  —  — 
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SS-3 CAWA-11-6806 WA-614110 0–10 0–0.33  —  —  —  —  —  —  —  —  —  —  —  —  — 

WA-0 CAWA-00-0026 WA-10037 0–6 0–0  NA  — 0.43 (J)  — 0.43 (J)  —  NA  NA  NA  NA  NA  —  — 

WA-2 CAWA-11-6807 WA-614111 0–22 0–0.72  — 0.00957 (J)  — 0.00839  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6808 WA-614112 5–37 0.72–1.21  —  —  — 0.00112 (J)  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6811 WA-614115 0–25 0–0.82  —  —  —  —  —  —  —  —  —  —  —  — 1.13 

WA-2 CAWA-11-6812 WA-614116 0–23 0–0.75  — 0.00778 (J)  — 0.0147 (J)  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6813 WA-614116 23–43 0.75–1.41  — 0.0893  — 0.0985  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6814 WA-614116 43–54 1.41–1.77  — 0.0536  — 0.0467  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6815 WA-614119 0–12 0–0.39  — 0.00919 (J)  — 0.0155 (J)  —  —  —  —  —  —  —  —  — 

WA-2 CAWA-11-6816 WA-614120 0–14 0–0.46  — 0.0185 (J)  — 0.0246 (J)  —  —  —  —  —  —  —  —  — 

WA-2W CAWA-00-0001 WA-10000 0–10 0–0.33  NA  —  —  —  —  —  NA  NA  NA  NA  NA  —  — 

WA-2W CAWA-00-0005 WA-10003 0–18 0–0.59  NA  —  —  —  —  —  NA  NA  NA  NA  NA  —  — 

WA-2W CAWA-00-0007 WA-10005 5–12 0.16–0.39  NA 8.8  — 9.5  —  —  NA  NA  NA  NA  NA  —  — 

WA-3 CAWA-00-0010 WA-10024 12–26 0.39–0.85  NA  —  —  —  —  —  NA  NA  NA  NA  NA  —  — 

WA-3 CAWA-00-0011 WA-10025 0–26 0–0.85  NA  —  —  —  —  —  NA  NA  NA  NA  NA  —  — 

WA-3 CAWA-00-0012 WA-10026 0–13 0–0.43  NA  —  —  —  —  —  NA  NA  NA  NA  NA  —  — 

WA-3 CAWA-00-0014 WA-10028 25–40 0.82–1.31  NA  —  —  —  —  —  NA  NA  NA  NA  NA  —  — 

WA-3 CAWA-00-0015 WA-10028 6–25 0.2–0.82  NA  —  —  —  —  —  NA  NA  NA  NA  NA  —  — 

WA-3 CAWA-00-0016 WA-10029 0–13 0–0.43  NA  —  —  —  — 0.16 (J)  NA  NA  NA  NA  NA  —  — 

WA-3 CAWA-00-0017 WA-10029 13–43 0.43–1.41  NA  —  —  —  — 0.087 (J)  NA  NA  NA  NA  NA  —  — 

WA-3 CAWA-11-1424 WA-613530 0–22 0–0.72  —  —  — 0.00561  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1426 WA-613532 0–16 0–0.52  —  —  —  —  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1427 WA-613533 0–17 0–0.56  — 0.0202 (J)  — 0.0174  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1428 WA-613533 17–54 0.56–1.77  — 0.124  — 0.122  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1429 WA-613535 0–25 0–0.82  — 0.00179 (J)  — 0.00296  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1430 WA-613536 0–25 0–0.82  — 0.0167 (J)  — 0.0272  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1431 WA-613537 48–60 1.57–1.97  — 0.454  — 0.48  —  —  —  —  —  —  —  —  — 

WA-3 CAWA-11-1432 WA-613538 44–77 1.44–2.53  — 0.166  — 0.167  —  —  —  —  —  —  —  —  — 

WA-4 CAWA-00-0018 WA-10030 0–20 0–0.66  NA  —  —  —  —  —  NA  NA  NA  NA  NA  —  — 

WA-4 CAWA-00-0019 WA-10031 0–10 0–0.33  NA  —  —  —  —  —  NA  NA  NA  NA  NA  —  — 

WA-4 CAWA-00-0020 WA-10032 0–14 0–0.46  NA  —  —  —  —  —  NA  NA  NA  NA  NA  —  — 

WA-4 CAWA-00-0021 WA-10033 0–25 0–0.82  NA  —  —  —  —  —  NA  NA  NA  NA  NA  —  — 

WA-4 CAWA-00-0022 WA-10034 0–8 0–0.26  NA  —  —  —  —  —  NA  NA  NA  NA  NA  —  — 

WA-4 CAWA-00-0025 WA-10036 0–6 0–0.2  NA  — 1.2  — 1 (J)  —  NA  NA  NA  NA  NA  — 0.68 
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WA-4 CAWA-08-16505 WA-603938 0–3 0–0.1  —  NA  NA  NA  NA  —  —  NA  NA  NA  NA  —  — 

WA-4 CAWA-08-16506 WA-603939 0–4 0–0.13  —  NA  NA  NA  NA  —  —  NA  NA  NA  NA  —  — 

WA-4 CAWA-10-26996 WA-613153 0–21 0–0.69  NA  —  — 0.00951  —  NA  NA  —  —  —  —  NA  NA 

WA-4 CAWA-10-26997 WA-613154 0–24 0–0.79  NA 0.0175 (J)  — 0.026 (J)  —  NA  NA  —  —  —  —  NA  NA 

WA-4 CAWA-10-26998 WA-613155 0–11 0–0.36  NA 0.0126 (J)  — 0.0149 (J)  —  NA  NA  —  —  —  —  NA  NA 

WA-4 CAWA-10-26999 WA-613156 0–15 0–0.49  NA  —  — 0.0127 (J)  —  NA  NA  —  —  —  —  NA  NA 

WA-4 CAWA-10-27000 WA-613157 8–27 0.26–0.89  NA 0.0278  — 0.0254  —  NA  NA  —  —  —  —  NA  NA 

WA-4 CAWA-10-27001 WA-613158 0–13 0–0.43  NA 0.00463 (J)  — 0.00633  —  NA  NA  —  —  —  —  NA  NA 

WA-4 CAWA-10-27002 WA-613159 0–11 0–0.36  NA 0.00544 (J)  — 0.00896  —  NA  NA  —  —  —  —  NA  NA 

WA-4 CAWA-10-27004 WA-613161 4–22 0.13–0.72  NA 0.00291 (J)  — 0.00366  —  NA  NA  —  —  —  —  NA  NA 

WA-4 CAWA-10-27005 WA-613162 6–19 0.2–0.62  NA 0.0178 (J)  — 0.0246 (J)  —  NA  NA  —  —  —  —  NA  NA 

WA-4W CAWA-11-7122 WA-614131 0–20 0–0.66  — 0.00437 (J)  — 0.00568  —  —  —  NA  NA  NA  NA  —  — 

WA-4W CAWA-11-7124 WA-614133 41–62 1.35–2.03  — 0.235  — 0.234  —  —  —  NA  NA  NA  NA  —  — 

WA-4W CAWA-11-7125 WA-614134 0–23 0–0.75  — 0.0325 (J)  — 0.0321  —  —  —  NA  NA  NA  NA  —  — 

WA-4W CAWA-11-7126 WA-614134 23–39 0.75–1.28  — 0.0355  — 0.0411  —  —  —  NA  NA  NA  NA  —  — 

WA-4W CAWA-11-7127 WA-614136 0–19 0–0.62  — 0.00597 (J)  — 0.00841  —  —  —  NA  NA  NA  NA  —  — 

WA-4W CAWA-11-7128 WA-614137 0–15 0–0.49  — 0.00432 (J)  — 0.0162 (J)  —  —  —  NA  NA  NA  NA  —  — 

WA-4W CAWA-11-7129 WA-614137 19–40 0.62–1.31  — 0.00475 (J)  — 0.00885  —  —  —  NA  NA  NA  NA  —  — 

WA-4W CAWA-11-7130 WA-614139 0–17 0–0.56  — 0.0196 (J)  — 0.0286  —  —  —  NA  NA  NA  NA  —  — 

WA-4W CAWA-11-7131 WA-614140 0–17 0–0.56  — 0.0023 (J)  — 0.0045  —  —  —  NA  NA  NA  NA  —  — 

WA-5 CAWA-11-7235 WA-614151 0–10 0–0.33  — 0.00963 (J)  — 0.0118  —  —  —  NA  NA  NA  NA  —  — 

WA-5 CAWA-11-7236 WA-614152 0–13 0–0.43  — 0.00273 (J)  — 0.0103  —  —  —  NA  NA  NA  NA  —  — 

WA-5 CAWA-11-7238 WA-614154 0–15 0–0.49  — 0.00206 (J)  — 0.00595  —  —  —  NA  NA  NA  NA  —  — 

WA-5 CAWA-11-7239 WA-614154 15–34 0.49–1.12  — 0.0227 (J)  — 0.0299 (J)  —  —  —  NA  NA  NA  NA  —  — 

WA-5 CAWA-11-7240 WA-614154 34–52 1.12–1.71  — 0.0107 (J)  — 0.0119  —  —  —  NA  NA  NA  NA  —  — 

WA-5 CAWA-11-7241 WA-614157 0–14 0–0.46  —  —  — 0.00305 (J)  —  —  —  NA  NA  NA  NA  —  — 

WA-5 CAWA-11-7243 WA-614159 0–26 0–0.85  —  —  — 0.00261  —  —  —  NA  NA  NA  NA  —  — 

WA-5 CAWA-11-7244 WA-614160 14–39 0.46–1.28  —  —  — 0.00165 (J)  —  —  —  NA  NA  NA  NA  —  — 

WAAB-1 CAWA-11-6817 WA-614121 0–17 0–0.56  —  —  —  —  —  —  —  —  —  —  —  —  — 

WAAB-1 CAWA-11-6825 WA-614129 0–17 0–0.56  —  —  —  —  —  —  —  — 0.000575 (J-)  —  —  —  — 

WAAB-1 CAWA-11-6826 WA-614130 0–13 0–0.43  —  —  —  —  —  —  —  — 0.000402 (J)  —  —  —  — 

WAN-1 CAWA-11-1437 WA-613540 0–11 0–0.36  — 0.0561  — 0.119  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1438 WA-613541 0–8 0–0.26  — 0.0265 (J)  — 0.0513  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1439 WA-613542 0–10 0–0.33  — 0.0273 (J)  — 0.0508  —  —  —  —  —  —  —  —  — 
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WAN-1 CAWA-11-1440 WA-613543 0–14 0–0.46  —  —  —  —  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1441 WA-613543 14–24 0.46–0.79  — 0.0136 (J)  — 0.0213 (J)  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1442 WA-613545 0–10 0–0.33  — 0.0734  — 0.103  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1443 WA-613546 0–10 0–0.33  — 0.0688  — 0.0894  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1444 WA-613547 0–16 0–0.52  — 0.154  — 0.173  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1445 WA-613548 7–19 0.23–0.92  — 0.0647  — 0.149  —  —  —  —  —  —  —  —  — 

WAN-1 CAWA-11-1446 WA-613549 7–25 0.23–0.82  — 0.0788  — 0.092  —  —  —  —  —  —  —  —  — 

WAN-2 CAWA-11-1552 WA-613582 9–45 0.3–1.48  NA 0.0317 (J)  — 0.0204 (J)  —  NA  NA  —  —  —  —  NA  NA 

WAN-2 CAWA-11-1553 WA-613583 0–20 0–0.66  NA  —  — 0.0414 (J)  —  NA  NA  —  —  —  —  NA  NA 

WAN-2 CAWA-11-1554 WA-613584 0–34 0–1.12  NA 0.00801 (J)  — 0.107  —  NA  NA  —  —  —  —  NA  NA 

WAN-2 CAWA-11-1555 WA-613585 0–13 0–0.43  NA 0.0048 (J)  — 0.00967  —  NA  NA  —  —  —  —  NA  NA 

WAN-2 CAWA-11-1556 WA-613585 13–27 0.43–0.89  NA 0.112  — 0.109  —  NA  NA  —  —  —  —  NA  NA 

WAN-2 CAWA-11-1558 WA-613588 6–20 0.2–0.66  NA 0.0514  — 0.0745  —  NA  NA  —  —  —  —  NA  NA 

WAN-2 CAWA-11-1559 WA-613589 0–13 0–0.43  NA 0.0233 (J)  — 0.0377 (J)  —  NA  NA  —  —  —  —  NA  NA 

WAN-2 CAWA-11-1560 WA-613590 0–56 0–1.84  NA  —  —  —  —  NA  NA  —  —  —  —  NA  NA 

WANE-1 CAWA-11-1447 WA-613550 0–14 0–0.46  — 0.0149 (J)  — 0.0373  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1448 WA-613551 0–35 0–1.15  — 0.0334 (J)  — 0.0522  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1450 WA-613553 0–18 0–0.59  — 0.282  — 0.306  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1451 WA-613554 42–78 1.38–2.56  — 0.112 (J)  — 0.139 (J)  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1452 WA-613555 0–21 0–0.69  — 0.0458  — 0.0762  —  — 0.35 (J)  —  —  —  —  —  — 

WANE-1 CAWA-11-1453 WA-613556 0–17 0–0.56  — 0.0272 (J)  — 0.0498  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1454 WA-613556 17–34 0.56–1.12  — 0.0463 (J)  — 0.0706  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1455 WA-613558 5–19 0.16–0.62  — 0.0386 (J)  — 0.051 (J)  —  —  —  —  —  —  —  —  — 

WANE-1 CAWA-11-1456 WA-613559 0–14 0–0.46  — 0.00499 (J)  — 0.00835  —  —  —  —  —  —  —  —  — 

WANW-1 CAWA-11-1458 WA-613560 8–18 0.26–0.59  NA  —  — 0.00161 (J)  —  NA  NA  —  —  —  —  NA  NA 

WANW-1 CAWA-11-1459 WA-613562 0–12 0–0.39  NA 0.0211 (J)  — 0.0324 (J)  —  NA  NA  —  —  —  —  NA  NA 

WANW-1 CAWA-11-1460 WA-613563 0–18 0–0.59  NA  —  —  —  —  NA  NA  —  —  —  —  NA  NA 

WANW-1 CAWA-11-1461 WA-613564 0–16 0–0.52  NA  —  —  —  —  NA  NA  —  —  —  —  NA  NA 

WANW-1 CAWA-11-1462 WA-613565 0–23 0–0.75  NA  —  —  —  —  NA  NA  —  —  —  —  NA  NA 

WANW-1 CAWA-11-1463 WA-613566 0–15 0–0.49  NA  —  —  —  —  NA  NA  —  —  —  —  NA  NA 

WANW-1 CAWA-11-1466 WA-613569 11–50 0.36–1.64  NA  —  — 0.0409  —  NA  NA  —  —  —  —  NA  NA 

Note: Samples with no COPCs in suite are not included in table. All values are in mg/kg. 
a
 — = Not detected in sample. 

b
 NA = Not analyzed. 
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Table 6.2-4 

Radionuclides Detected above BVs in Water Canyon and Cañon de Valle Sediment Samples 

Reach Sample ID Location ID Depth (cm) Depth (ft) A
m

er
ic

iu
m

-2
41
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es

iu
m

-1
37

 

Pl
ut
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iu

m
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38
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iu
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-2

39
/2

40
 

U
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um

-2
34

 

U
ra
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-2
35

/2
36

a  

U
ra

ni
um

-2
38

 

Sediment BV         0.04 0.9 0.006 0.068 2.59 0.2 2.29 

CDV-1C CACV-11-2354 CV-613637 0–16 0–0.52  —b  — 0.0161  —  —  —  — 

CDV-1C CACV-11-2355 CV-613637 16–35 0.52–1.15  — 1.94  — 0.0846  —  —  — 

CDV-1C CACV-11-2356 CV-613639 0–13 0–0.43  — 1.33  —  —  —  —  — 

CDV-1E CACV-11-1566 CV-613593 0–10 0–0.33  — 1.15  —  —  —  —  — 

CDV-1E CACV-11-1573 CV-613600 0–13 0–0.43  — 1.12  —  —  —  —  — 

CDV-2E CACV-11-170 CV-613241 0–17 0–0.56  — 0.922  —  —  —  —  — 

CDV-2W CACV-11-1584 CV-613611 0–16 0–0.52  — 1.13  — 0.0996  —  —  — 

CDV-3 CACV-11-1541 CV-613577 2–18 0.07–0.59  —  —  —  —  —  — 2.36 

CDV-3 CACV-11-1542 CV-613578 0–18 0–0.59  —  —  —  —  —  — 2.32 

CDV-3 CACV-11-1544 CV-613580 0–23 0–0.75  — 0.935  —  — 3.09  — 3.62 

CDV-3 CACV-11-1545 CV-613581 5–21 0.16–0.69  — 1.22  —  — 3.39 0.225 4.09 

CDV-4 CACV-11-1597 CV-613617 14–30 0.46–0.98  — 1.16  —  —  —  — 3.22 

CDV-4 CACV-11-1598 CV-613619 0–22 0–0.72  — 1.06  —  —  —  — 2.98 

CDV-4 CACV-11-1599 CV-613620 0–10 0–0.33  —  —  — 0.15  —  —  — 

FL-1 CACV-11-132 CV-613220 0–15 0–0.49  —  —  —  — 3.28  — 2.42 

MS-1 CAWA-10-27525 WA-613193 0–8 0–0.26  — 1.3  —  —  —  —  — 

SS-1W CAWA-10-27535 WA-613203 0–16 0–0.52  —  —  —  — 3.54  — 2.41 

SS-2 CAWA-10-27547 WA-613215 0–19 0–0.62  — 0.951  —  —  —  —  — 

SS-3 CAWA-11-6798 WA-614101 33–48 1.08–1.57  —  —  —  —  —  — 2.31 

SS-3 CAWA-11-6800 WA-614104 0–12 0–0.39 0.0442 2.5  — 0.09 2.93  — 3.63 

SS-3 CAWA-11-6801 WA-614105 0–21 0–0.69  — 1.04  —  —  —  — 2.43 

SS-3 CAWA-11-6802 WA-614106 17–34 0.56–1.12  —  —  —  —  —  — 2.4 

SS-3 CAWA-11-6803 WA-614107 0–12 0–0.39  — 1.14  —  —  —  — 3.01 

SS-3 CAWA-11-6804 WA-614108 0–22 0–0.72  —  —  —  —  —  — 2.66 

WA-0 CAWA-00-0026 WA-10037 0–6 0–0  — 2.03  —  —  —  —  — 

WA-2 CAWA-11-6807 WA-614111 0–22 0–0.72  — 1.53  —  —  —  —  — 

WA-2 CAWA-11-6811 WA-614115 0–25 0–0.82  — 1.01  —  —  —  —  — 

WA-2 CAWA-11-6815 WA-614119 0–12 0–0.39  — 0.957  —  —  —  —  — 

WA-2W CAWA-00-0005 WA-10003 0–18 0–0.59  —  —  —  —  — 0.224  — 

WA-3 CAWA-00-0010 WA-10024 12–26 0.39–0.85  — 2.55  —  —  —  — 2.62 

WA-3 CAWA-00-0011 WA-10025 0–26 0–0.85  — 1.29  —  —  —  —  — 

WA-3 CAWA-00-0017 WA-10029 13–43 0.43–1.41  — 1.98  —  —  —  — 2.37 
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Table 6.2-4 (continued) 

Reach Sample ID Location ID Depth (cm) Depth (ft) A
m

er
ic

iu
m
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41
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37
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iu

m
-2

38
 

Pl
ut

on
iu

m
-2

39
/2
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/2
36

a  

U
ra
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-2
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Sediment BV         0.04 0.9 0.006 0.068 2.59 0.2 2.29 

WA-4 CAWA-00-0018 WA-10030 0–20 0–0.66  — 1.25  —  —  —  —  — 

WA-4 CAWA-00-0025 WA-10036 0–6 0–0.2  — 3.97  — 0.109  —  —  — 

WA-4 CAWA-10-26998 WA-613155 0–11 0–0.36  — 1.23  —  —  —  —  — 

WA-4 CAWA-10-27001 WA-613158 0–13 0–0.43  — 1.71  —  —  —  —  — 

WA-4W CAWA-11-7127 WA-614136 0–19 0–0.62  — 1.06  —  —  —  —  — 

WAAB-1 CAWA-11-6817 WA-614121 0–17 0–0.56 0.0567  —  — 0.873  —  —  — 

WAAB-1 CAWA-11-6820 WA-614124 0–21 0–0.69 0.0453 1.71  — 0.116  —  — 2.56 

WAAB-1 CAWA-11-6822 WA-614126 4–16 0.13–0.52  —  —  — 0.078  —  —  — 

WAAB-1 CAWA-11-6823 WA-614127 0–8 0–0.26 0.0822  —  — 0.392  —  —  — 

WAAB-1 CAWA-11-6824 WA-614128 0–21 0–0.69 0.0473  —  — 0.0818  —  — 2.37 

WAAB-1 CAWA-11-6825 WA-614129 0–17 0–0.56  —  —  — 0.0733  —  —  — 

WAN-1 CAWA-11-1440 WA-613543 0–14 0–0.46  — 1.49  — 0.0772  —  —  — 

WAN-2 CAWA-11-1553 WA-613583 0–20 0–0.66  — 1.08  —  —  —  —  — 

WAN-2 CAWA-11-1559 WA-613589 0–13 0–0.43  — 0.954  —  —  —  —  — 

WANE-1 CAWA-11-1452 WA-613555 0–21 0–0.69  — 1.16  —  —  —  —  — 

WANE-1 CAWA-11-1454 WA-613556 17–34 0.56–1.12  — 1.13  —  —  —  —  — 

Note: Samples with no COPCs in suite are not included in table. All values are in pCi/g. 
a
 Uranium-235/236 includes Uranium-235, analyte name standardized in data base (Appendix C, CD). 

b 
— = Not detected or not detected above BV. 
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Table 6.2-5 

Summary of Inorganic COPCs in Sediment Samples from the Water Canyon and Cañon de Valle Watershed 

Reach A
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Va
na
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BV (mg/kg)
a
 15400 0.83 3.98 127 na

b
 0.4 4420 10.5 4.73 11.2 0.82 13800 19.7 2370 543 0.1 9.38 na 0.3 1 0.73 19.7 60.2 

Minimum Soil ESL
c
 na 0.05 6.8 110 2 0.27 na 2.3 13 15 0.1 na 14 na 220 0.013 9.7 na 0.52 2.6 0.032 0.025 48 

Residential SSL
d
 78100 31.3 3.9 15600 15600 77.9 na 219

e
 23

f
 3130 1560 54800 400 na 10700 23

f
 1560 54.8 391 391 5.16 391 23500 

CDV-1C —
g
 1.15 (U) 6.49 400 — 0.576 (U) 7070 10.9 (J) 7.49 32.4 1.07 14300 — — 896 (J+) — 139 0.00132 (J) 1.14 (U) 156 — 30.5 — 

CDV-1E — 1.19 (U) — 7360 — 0.593 (U) 5060 — 8.18 39.7 (J) — — 228 — 758 — 20.3 0.00127 (J) 1.15 (UJ) 121 (J) 1 (U) 22.7 — 

CDV-2E — 2.6 (J) — 9770 4.1 (J) 1.1 (J) — 33.1 6.6 (J) 139 — — 65.9 — — — 22.5 0.00167 (J) 1.21 (UJ) 12.4 1.4 (U) — 259 

CDV-2W — 1.51 (U) — 53600 10.6 (J) 0.734 (U) 5840 — 36.1 44.5 — 14900 62.9 — 980 (J+) — 40.3 0.0011 (J+) 1.51 (U) 47.7 1.4 (U) 26.5 62.8 

CDV-3 — 1.68 (U) — 10700 — 0.535 (U) — — — 19.6 — — 31.5 — — 0.101 16.3 0.00112 (J) 1.19 8.91 — — 71.2 

CDV-4 — 1.22 (U) — 3000 (J-) — 0.532 (U) — — — 13.7 (J) — 14100 (J) 22.7 — 554 — — 0.00231 (J) 1.22 (UJ) 3.71 — — — 

CDVN-1 — 1.06 (U) — 210 — 0.532 (U) 4520 — 5.34 12 — 14200 — — 622 — — 0.000603 (J) 1.16 (UJ) — — 25.5 — 

CDVS-1 — 1.16 (U) — 1130 — 0.58 (U) — 57.2 4.89 138 — — 35 — — — 574 — 1.14 (UJ) 24.7 — 20.4 69 

FL-1 — 1.27 (U) 10.1 338 — 0.637 (U) 5040 38.5 11.6 69.1 — 15900 27.5 (J) — 1080 0.116 10.9 0.00163 (J) 1.43 (U) — — 64.5 148 

FL-2 — 1.28 (U) 4.48 1090 — 0.642 (U) — 17.6 5.06 12.5 — 16100 — — 607 — 14.1 0.001 (J) 1.28 (U) 2.44 — 30.8 — 

FL-3 — 2.28 (U) — 946 — 0.973 (U) — — 5.53 — — — — — 1160 (J-) — — 0.0061 1.83 (U) 2.76 (U) — — — 

MS-1 — 7.85 (U) 4.14 — 43 0.785 (U) 4740 — 7.77 — — 17700 — — 698 (J+) 0.15 — 0.000591 (J) 1.46 (U) 1.9 — 38.5 — 

SS-1E — — 7.3 1100 (J-) 31 0.66 4900 21 — 51 (J-) — — 76 — — 0.81 — — 1.42 2.1 — 20 90 

SS-1W 17000 6.64 (UJ) 10 2490 (J+) 5.5 (J) 1.24 4590 40 5.8 177 (J) — 16000 120 2400 870 (J-) 2.84 9.66 0.00149 (J) 1.58 2.2 — 58.9 184 

SS-2 — 5.85 (UJ) — 556 — 0.508 (U) — 13.1 5.17 12.5 (J) — 13900 31.3 — 675 0.204 — — 1.26 (UJ) — — 28 — 

SS-3 — 2.26 (J) — 683 — 0.686 (U) — — 5.51 16.4 1.25 14300 35 — 565 0.117 — 0.00154 (J) 1.29 (U) 2.65 (U) — 25.2 — 

WA-0 — — — — — — — — — — 1.2 — — — — — — — 0.35 (J-) — — — — 

WA-2 — 1.36 (U) — 270 — 0.679 (U) — — — — — — — — — — — 0.00099 (J) 1.31 (UJ) 1.09 — — — 

WA-2W — — — 300 — — 4800 — — — — — — — 550 — — — 0.55 (J) 1.4 — — — 

WA-3 — 1.29 (UJ) — 1550 — 0.657 (U) — — — — 1.11 (J-) 15900 — — 595 — — 0.00114 (J) 1.38 (U) 1.55 — — 63 

WA-3E — 1.27 (U) 4.08 — — 0.634 (U) — — — — — — — — — — — — 1.33 (U) — — — — 

WA-4 — 2.01 (J-) 8.48 820 — 0.539 (U) 7900 (J-) — — — 1.8 — — — 821 — — 0.00177 (J) 1.11 (UJ) — — — — 

WA-4W — 1.11 (U) — 677 — 0.557 (U) — — — — 0.9 18300 — — 569 — — 0.00136 (J) 1.11 (U) 1.12 — — 72.7 

WA-5 — 2.59 — 201 — 0.594 (U) — — — — — 15900 21.2 — 627 — — 0.00113 (J) 1.17 (UJ) — — — — 

WAAB-1 — 1.08 (U) — 144 — 0.538 (U) — — 7.08 — 0.837 16600 — — 696 — — 0.00101 (J) 1.17 (UJ) — — 31.3 — 

WAN-1 — 6.17 (UJ) — 1240 — 0.465 (J) — — 8.26 — — 15400 21.2 — 604 — — — 1.26 (UJ) 15.6 — 29.9 — 

WAN-2 — 5.87 (U) — 426 (J+) — 0.515 (J) 5070 (J+) — — — — — — — 544 — — 0.00159 (J) 1.32 (UJ) 1.68 — — — 

WANE-1 — 1.33 (U) — 170 — 0.592 (U) — — — 12.3 — 14400 23.2 (J) — — — — 0.000735 (J) 1.36 (U) — — 20.8 68.3 

WANW-1 — 1.19 (U) — 170 — 0.5 (J) — — 7.02 — — 14800 21.7 — 556 — — 0.000749 (J) 1.2 (UJ) — — 28.1 — 

Notes: Values are in mg/kg. Values are maximum values greater than the sediment BV for analytes with a BV, and the maximum detected value for analytes without a BV. Grey shading indicates the residential SSL was exceeded. All SSLs for carcinogens obtained from EPA adjusted to a target risk of 10
-5

. 
a 

BVs are from LANL (1998, 059730). 
b 

na = Not available. 
c 

ESLs are from the ECORISK Database, Version 2.5 (LANL 2010, 110846). 
d
 SSLs are from NMED (2009, 108070) unless otherwise noted. 

e SSL for hexavalent chromium used for chromium. 
f 

SSL from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 
g — = Not a COPC in that reach (not detected if no BV, not > BV, or not analyzed). 
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Table 6.2-6 

Summary of Organic COPCs in Sediment Samples from the Water Canyon and Cañon de Valle Watershed 
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Minimum Soil ESLa 0.25 1.2 0.037 0.73 2.1 6.8 0.041 0.0072 0.041 0.14 3 53 18 24 62 

Residential SSLb 3440 67500 0.284 150 c 150 c 17200 2.22 2.22 1.12 2.22 6.21 0.621 6.21 1720 d 62.1 

CDV-1C —e 0.00561 (J) — — — 0.016 (J) 0.164 — 0.145 0.0357 0.103 0.0906 0.133 0.0626 — 

CDV-1E — — — 1.1 1.3 — 0.0022 (J) — 0.0048 0.0025 (J) 0.0434 0.0519 — 0.0414 — 

CDV-2E — — — 0.84 0.96 (J+) — — 0.0818 0.0914 0.0444 0.00991 0.0165 — 0.0071 — 

CDV-2W — 0.0028 (J) — 1.6 1.3 — — — 0.0096 0.0064 0.0234 0.0212 — — — 

CDV-3 0.0524 — — 0.291 (J) 0.284 (J) 0.033 (J) 0.0357 — 0.0328 0.0286 0.111 0.104 0.171 0.0783 — 

CDV-4 0.0695 0.00214 (J) — — — 0.0729 — — 0.0263 (J) 0.0164 — — 0.19 0.0625 — 

CDVN-1 0.065 3.46 (J) — — — 0.0512 — — — — 0.104 0.0953 0.115 0.0629 0.0562 

CDVS-1 — — — — — 0.0117 (J) 0.0437 — 0.0417 0.0184 (J) 0.0774 0.0715 0.12 0.0414 — 

FL-1 — — — — — 0.0507 — — 0.0219 0.0309 0.125 0.1 0.153 0.0649 — 

FL-2 — — — — — — — — 0.0069 0.0133 0.032 0.0201 — — — 

FL-3 — — — — — — — — — 0.019 (J) 0.036 0.0212 — — — 

MS-1 — — — — 0.059 (J) — — — — 0.0136 0.07 (J-) 0.072 (J-) 0.073 (J-) 0.00723 — 

SS-1E — — — 0.21 (J) 0.14 (J) — — — — — 0.31 (J-) 0.39 (J-) 0.43 (J-) 0.15 (J-) 0.37 (J-) 

SS-1W 0.0443 (J) — — 0.708 0.37 0.775 0.0349 (J) — 0.0684 3.48 1.67 1.39 2.51 0.979 — 

SS-2 0.854 — — 0.178 (J) — 0.841 — — 0.0339 0.294 1.22 0.881 1.49 0.444 — 

SS-3 — — — — — 0.0157 (J) — — — 0.117 0.0858 0.0779 0.126 0.0595 0.0306 

WA-0 — — — 0.27 0.15 (J) — — — — — — — — — — 

WA-2 — — — — — 0.0172 (J) — — 0.0026 (J) — 0.0523 0.0489 0.0848 0.0297 — 

WA-2W 0.68 (J) — — — 0.18 (J-) 1.3 — — — — 3.2 2.8 3.9 1.8 1.3 

WA-3 0.0431 (J) — — — 0.13 (J) 0.0389 (J) — — 0.012 0.0166 0.0951 0.0938 0.0958 0.0608 — 

WA-3E — — — — — — — — — — — — — — — 

WA-4 0.00605 (J) — 0.00083 (J) 0.15 (J) — 0.00535 (J) — — — 0.005 0.0157 0.023 — 0.0106 — 

WA-4W 0.0294 (J) — — — — 0.0258 (J) — — — 0.0056 0.0748 0.0746 0.104 0.0521 — 

WA-5 — — — — — — — — — 0.0015 (J) 0.0109 — — — — 

WAAB-1 — — — — — — — — — — — — — — — 

WAN-1 0.0126 (J) — — — 0.215 (J-) 0.0352 (J) — — — 0.0036 (J) 0.0915 0.0748 0.117 0.0454 — 

WAN-2 0.025 (J) — — — — 0.0253 (J) 0.0188 — 0.0166 0.0073 0.0472 0.0442 0.075 0.0318 — 

WANE-1 — — — — — 0.0593 — — — — 0.143 0.136 — 0.0655 — 

WANW-1 — 0.00185 (J) — — — — — — — — — — — — — 
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Table 6.2-6 (continued) 
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C
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D
D

D
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,4
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g  

D
D

E[
4,

4'
-]h  

Minimum Soil ESLa 1 0.27 nai 0.0094 0.02 360 na 8.00E-05 0.27 2.2 1 8 na 2.4 0.0063 0.11 

Residential SSLb 240000c 2.7 5.17j 5.17 347 39600 3910k na 16.2 16.2 24c 5.72 35.6 621 20.3 14.3 

CDV-1C 0.329 (J) 0.000706 (J) — 0.000314 (J) — — — — — — — — — 0.0772 0.00147 (J) 0.00403 (J) 

CDV-1E 0.193 (J) — 0.000366 (J) — — — — — — — — — — 0.0324 — 0.00195 

CDV-2E — — — — 0.443 — — — 0.000605 (J) 0.000698 (J) — — — 0.0117 0.00147 (J) 0.00207 

CDV-2W 0.371 (J) — — — 0.7 — — — — — — 0.000562 (J+) — 0.0188 0.00143 (J) 0.00966 

CDV-3 — — — — 0.19 (J) — — — — — 0.328 (J) — — 0.0908 — — 

CDV-4 0.615 (J) — — — 0.127 (J) — — — — — — — — 0.0813 0.0016 (J) 0.000845 (J) 

CDVN-1 — — — — — 0.00256 (J) — — — — — — — 0.0775 0.000876 (J) 0.00263 

CDVS-1 0.864 (J) — — — 0.0788 (J) — — — — — — — — 0.0576 — — 

FL-1 0.525 (J) — — — 6.39 — — — — — — — — 0.0941 — — 

FL-2 — — — — 1.32 — — — — — — — — 0.0215 — — 

FL-3 — — — — 0.505 — — — — — — — — 0.0211 — — 

MS-1 — — — — — — — — — — — — — 0.011 — 0.000476 (J) 

SS-1E 0.037 (J-) — — — 0.041 (J) — — — — — — — — 0.37 (J-) — — 

SS-1W — — — — — — — — — — — — — 1.37 — — 

SS-2 — — — — — — — — 0.00211 (J) 0.00301 (J) — 0.00104 (J) — 0.976 0.00379 0.000575 (J) 

SS-3 — — — — 0.545 — — — 0.00152 — — — 0.00136 0.0705 — 0.00066 (J) 

WA-0 2.6 (J) — — — — — — — — — — — — — — 0.0033 (J) 

WA-2 — — — — — — 0.000412 (J) — — — — — — 0.0445 — 0.00122 (J) 

WA-2W — — — — — — — 1.2 — — — — — 3.3 — — 

WA-3 — — — — — — — — — — — — — 0.0646 — 0.000542 (J) 

WA-3E — — — — — — — — — — — — — — — — 

WA-4 — — — — 0.5 — — — — — — — — 0.0122 — 0.0098 (J-) 

WA-4W — — — — — — — — — — — — — 0.0499 — — 

WA-5 — — — — — — — — — — — — — 0.00735 — — 

WAAB-1 — — — — — — — — 0.000271 (J) — — — — — — — 

WAN-1 — — — — — — — — 0.000398 (J) 0.00031 (J) — — — 0.0642 0.001 (J) 0.00272 

WAN-2 — — — — — — — — — — — — — 0.0388 — — 

WANE-1 — — — — — — — — — — — — — 0.113 0.00312 (J) — 

WANW-1 0.534 (J) — — — — — — — — — — — — 0.0161 — — 
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Table 6.2-6 (continued) 
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M
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Minimum Soil ESLa 0.044 0.011 6.1 11 0.0045 100 0.52 10 3.7 27 0.059 0.36 62 na 2.6 2.5 na 

Residential SSLb 17.2 6110 78 c 618 0.304 48900 15.7 2290 2290 3060 1.08 210 c 6.21 3210 m 199 310 c 310 c 

CDV-1C 0.00831 (J) — — — — — — 0.201 — — — — — — — — — 

CDV-1E 0.00348 — — 0.000392 (J+) — — — 0.109 — 4.08 — — — — — — — 

CDV-2E 0.00171 (J) — — — 0.00046 (J) — — 0.027 — 23.2 (J) — — — — — — — 

CDV-2W 0.02 (J) — — 0.000898 (J) — — — 0.0749 — 290 — — — — — — — 

CDV-3 — — 0.292 (J) — — — — 0.199 — 2.28 — — — — — 0.274 — 

CDV-4 0.00132 (J) — — — — — — — 0.0468 0.541 — — — — — 0.0156 (J) — 

CDVN-1 0.00184 (J) — — — — — — 0.178 0.0699 — — — — 3.59 — 0.0174 (J) — 

CDVS-1 — — — — — — — 0.176 — — — — — — — — — 

FL-1 — — — — — — — 0.29 0.0631 12 (J) — — — 0.00302 — — — 

FL-2 — 0.235 (J) — — — — — 0.0534 — 1.21 — — — — 0.00269 (J) 0.026 (J) — 

FL-3 — — — — — — — 0.0439 — 0.454 (J) — — — — 0.00584 (J) — — 

MS-1 0.000582 (J) — — — — — — 0.0386 — — — — — — — 0.0357 (J) — 

SS-1E — — — — — — — 0.69 (J-) — — — — 0.16 (J-) — — — — 

SS-1W — — 1.54 (J) — — 1.51 (J) — 3.74 0.406 — — — — — — 0.846 — 

SS-2 — — — — — — — 2.69 0.627 0.333 (J) — — — 0.000591 (J) — — — 

SS-3 — — — — — — — 0.179 — 15.4 — — — — 0.00264 (J+) — — 

WA-0 0.004 (J) — — — — — — — — — — — — — — — 0.32 (J) 

WA-2 0.0019 (J) — — — — — — 0.125 — — 0.0002 (J) 0.00251 (J) — — — — — 

WA-2W 0.0013 (J) — — — — — — 7.8 0.76 (J) — — — 1.5 — — — — 

WA-3 0.000805 (J) — — — 0.000456 (J) — 1.2 0.182 0.0317 (J) 0.59 (J) — — 0.00465 (J) — — 0.0388 (J) — 

WA-3E — — — — — — — — — — — — — — — — — 

WA-4 0.0073 (J-) — — — — 0.215 (J) 0.3 0.0329 — 0.58 (J) — — — — — — 0.9 

WA-4W — — — — — — — 0.117 0.0269 (J) — — — — — — 0.0114 (J) — 

WA-5 — — — — — — — 0.012 — — — — — — — — — 

WAAB-1 — — — — — — — — — — — — — 0.00242 0.0108 (J-) — — 

WAN-1 0.0013 (J) — — — — 0.0786 (J) — 0.157 — — — — — — — — — 

WAN-2 — — — — — 5.39 — 0.133 — — — — — — — — — 

WANE-1 0.0018 (J) — — — — — — 0.638 0.0487 — — — — — — — — 

WANW-1 0.00418 (J) — — — — — — 0.00539 — — — — — — 0.00922 — — 

 



Water Canyon/Cañon de Valle Investigation Report 

 362 

Table 6.2-6 (continued) 
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Minimum Soil ESLa 1 2.2 2 8600 5.5 0.79 10 na 7.5 na 0.18 23 42 na 6.6 6.4 

Residential SSLb 45 49.4 1560 na 1830 18300 1720 78 c 44.2 780 c,n 6.99 5570 45.7 62 c 780 c 35.9 

CDV-1C — — — — 0.103 — 0.197 — — — 0.0049 — — — — — 

CDV-1E — — — — 0.0476 — 0.0764 — 6.34 — — 0.000401 (J) — 0.000649 (J+) — 0.409 (J) 

CDV-2E — 0.13 (J) — — 0.0298 — 0.0253 — 2.9 14.1 — — — — 0.25 0.67 

CDV-2W — — — 2.44 (J) 0.039 — 0.0437 — 36.8 2.88 — — — — — 0.41 (J) 

CDV-3 — — — — 0.206 — 0.199 — 9.8 0.804 (J) — — — — — — 

CDV-4 — — — — 0.212 — — — 0.103 (J) 0.764 (J) — — — — — — 

CDVN-1 0.0677 — — — 0.25 — 0.2 — — — — 0.0257 — — — — 

CDVS-1 — — — — 0.0806 — 0.152 — 0.201 (J) — — — — — — — 

FL-1 — — — — 0.385 — 0.287 — 1.01 33.9 0.000342 (J) — — — — — 

FL-2 — — — — 0.0346 (J) — 0.0478 — 0.399 (J) 14.5 0.0433 — 0.00144 — — — 

FL-3 — — — — 0.0352 (J) — 0.0437 — 0.356 (J) — — — — — — — 

MS-1 — — — — 0.021 (J) — 0.16 (J-) — 0.92 — — — — — — — 

SS-1E — — — — 0.4 (J-) — 0.89 (J-) — — — — — — — — 0.56 

SS-1W 0.0305 (J) — — — 2.95 — 3.46 — — 1.41 — — — — — 5.88 

SS-2 0.844 — — — 3.5 — 2.46 — — — — 0.000346 (J) — — — 0.315 (J) 

SS-3 — — — — 0.111 — 0.169 — — 0.374 (J+) — — — 0.000394 (J) — 0.388 (J) 

WA-0 — — 0.048 (J) — — 0.43 (J) — 0.43 (J) — — — — — — — — 

WA-2 — — — — 0.0893 — 0.0985 — — — — — — — — 1.13 

WA-2W — — — — 8.8 — 9.5 — — — — — — — — — 

WA-3 — 0.098 (J) — — 0.166 — 0.167 — 0.16 (J) — — — — — — — 

WA-3E — — — — — — — — — — — — — — — — 

WA-4 — 0.11 (J) 0.28 — 0.0278 1.2 0.0254 1 (J) — — — — — — — 0.68 

WA-4W — — — — 0.101 — 0.128 — — — — — — — — — 

WA-5 — — — — 0.0107 (J) — 0.0119 — — — — — — — — — 

WAAB-1 — — — — — — — — — — — 0.000575 (J-) — — — — 

WAN-1 0.0887 — — — 0.154 — 0.173 — — — — — — — — — 

WAN-2 0.0558 — — — 0.112 — 0.109 — — — — — — — — — 
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Table 6.2-6 (continued) 
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Minimum Soil ESLa 1 2.2 2 8600 5.5 0.79 10 na 7.5 na 0.18 23 42 na 6.6 6.4 

Residential SSLb 45 49.4 1560 na 1830 18300 1720 78 c 44.2 780 c,n 6.99 5570 45.7 62 c 780 c 35.9 

WANE-1 — — — — 0.282 — 0.306 — — 0.35 (J) — — — — — — 

WANW-1 — — — — 0.0202 (J) — 0.0156 — — — — — — — — — 

Notes: Values are in mg/kg. Values are maximum detected values. Grey shading indicates the residential SSL was exceeded. All SSLs adjusted to a target risk of 10
-5

. 
a 

ESLs are from the ECORISK Database, Version 2.5 (LANL 2010, 110846). 
b 

SSLs are from NMED (2009, 108070) unless otherwise noted. 
c 

SSL from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 
d 

Pyrene used as a surrogate for Benzo[g,h,i]perylene. 
e
 — = Not detected or not analyzed. 

f 
BHC = Benzene hexachloride. 

g 
DDD[4,4'-] = Dichlorodiphenyldichloroethane. 

h 
DDE[4,4'-] = Dichlorodiphenyltrichloroethylene. 

i
  na = Not available. 
j 

BHC[gamma-] used as a surrogate for BHC[delta-]. 
k 

Calculated from the chronic RfD listed at the PPTRV website: (http://hhpprtv.ornl.gov/quickview/pprtv.php?chemical=Butylbenzene%2C+n-). 
l 

DDT[4,4'-] = Dichlorodiphenyltrichloroethane. 
m 

Isopropylbenzene used as a surrogate for Isopropyltoluene[4-]. 
n 

1,3,5-Trinitrobenzene used as a surrogate for TATB. 
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Table 6.2-7 

Summary of Radionuclide COPCs in Sediment Samples from the Water Canyon and Cañon de Valle Watershed 

Reach Americium-241 Cesium-137 Plutonium-238 Plutonium-239/240 Uranium-234 Uranium-235/236 Uranium-238 

BV (pCi/g)a 0.04 0.9 0.006 0.068 2.59 0.2 2.29 

Minimum Soil ESLb 44 680 44 47 51 55 55 

Residential SALc 30 5.6 37 33 170 17 87 

CDV-1C — d 1.94 0.0161 0.0846 — — — 

CDV-1E — 1.15 — — — — — 

CDV-2E — 0.922 — — — — — 

CDV-2W — 1.13 — 0.0996 — — — 

CDV-3 — 1.22 — — 3.39 0.225 4.09 

CDV-4 — 1.16 — 0.15 — — 3.22 

CDVN-1 — — — — — — — 

CDVS-1 — — — — — — — 

FL-1 — — — — 3.28 — 2.42 

FL-2 — — — — — — — 

FL-3 — — — — — — — 

MS-1 — 1.3 — — — — — 

SS-1E — — — — — — — 

SS-1W — — — — 3.54 — 2.41 

SS-2 — 0.951 — — — — — 

SS-3 0.0442 2.5 — 0.09 2.93 — 3.63 

WA-0 — 2.03 — — — — — 

WA-2 — 1.53 — — — — — 

WA-2W — — — — — 0.224 — 

WA-3 — 2.55 — — — — 2.62 

WA-3E — — — — — — — 

WA-4 — 3.97 — 0.109 — — — 

WA-4W — 1.06 — — — — — 

WA-5 — — — — — — — 

WAAB-1 0.0822 1.71 — 0.873 — — 2.56 

WAN-1 — 1.49 — 0.0772 — — — 

WAN-2 — 1.08 — — — — — 

WANE-1 — 1.16 — — — — — 

WANW-1 — — — — — — — 

Notes: Values are in pCi/g. Values are maximum detected values greater than the sediment BV. No residential SAL was exceeded. 
a
 BVs are from LANL (1998, 059730). 

b
 ESLs are from the ECORISK Database, Version 2.5 (LANL 2010, 110846). 

c
 SALs are from LANL (2005, 088493; 2009, 107655). 

d 
—- = Not a COPC in that reach (not detected, not detected > BV, or not analyzed). 
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Table 6.3-2 

Inorganic COPCs in Filtered Nonstorm-Related Surface-Water Samples from the Water Canyon and Cañon de Valle Watershed 
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ESLa na b na na 87 na 100 150 3.8 0.41 540 na 0.15 na 230000 77 

Standard Level (ephemeral stream classification) na na na 658 na 640 9 na na 5000 na 0.59 na na 1000 

Standard Type na na na AqAcF30 c na HHEF d HHEF na na LWF e na AqAcF30  na na LWF 

NMED Tap Waterf na na na 36500 na 14.6 0.448 7300 73 7300 na 18.3 na na 110 g 

90's Line Pond — h — — 4770 — 0.496 (J-) — 3250 0.162 (J) 19.6 (J) — 0.074 (J) 8560 — 2.5 (J) 

CDV-5.0 SPRING — 44300 — 4180 — — 2.5 (J) 75.6 — — — — 15000 2020 2.6 (J) 

Cañon de Valle 10 — — — 667 — 0.859 (J) — 4670 — 56.1 — 0.041 (J) 29400 — — 

Cañon de Valle 12 — — — 1530 — 0.931 (J) — 5560 — — — — 22400 — 0.749 (J) 

Cañon de Valle 13 — — — 550 — 0.701 (J) — 7190 — 49.2 (J) — 0.045 (J) 22300 — 1.1 (J) 

Cañon de Valle 15 — — — 263 — 0.792 (J) 3.37 (J) 7140 — 55.1 — 0.25 (J+) 22100 — 0.726 (J) 

Cañon de Valle 16 — — — 216 — 0.737 (J) — 6320 — — — — 20700 — 0.701 (J) 

Cañon de Valle 5 — — — 1270 — 0.3 (J) — 3330 — — — — 20200 — 0.596 (J) 

Cañon de Valle 6 — — — 1210 — — — 5060 — — — 0.041 (J) 20200 — — 

Cañon de Valle 7 — — — 1730 — 0.324 (J) 3.6 (J) 2830 — 21 (J) — 0.062 (J) 19100 — 1.6 (J) 

Cañon de Valle 8 — — — 800 — — — 2990 — 18 (J) — — 19300 — 1.6 (J) 

Cañon de Valle 9 — — — 1320 — — — 3270 — 21.1 (J) — 0.046 (J) 19100 — 1.3 (J) 

Cañon de Valle Q-Site tributary (E256.5) — — — — — — — — — — — — — — — 

Cañon de Valle above SR-501 (E253) — — — — — — — — — — — — — — — 

Cañon de Valle above Water (E262) — — — 5970 (J+) — — — 716 — — — 0.21 11100 — 3.4 

Cañon de Valle at Water Canyon — — — 1060 (J-) — — — 979 — 53 — — 14700 — 0.72 (J) 

Cañon de Valle tributary at Burn Grounds (E257) — — — — — — — — — — — — — — — 

CdV-5.29 Spring — 36600 — 2070 — — — 26 (J) — — — — 8470 1600 — 

Fish Ladder Spring — 40800 — 10600 201 (J) 0.709 (J) 4.48 (J) 382 0.561 67.7 — 0.246 (J) 10300 (J) 8420 5.78 

Fishladder Canyon at Cañon de Valle — — — 16000 (J-) — — — 351 — 69.6 — 0.12 13500 — 7.7 

Martin Spring — 107000 — 3930 — — 2.64 (J) 186 0.19 (J) 1880 177 (J) 0.2 32100 32000 3.42 (J) 

Martin Spring Canyon 1 — — — 4780 — 0.421 (J) 2.68 (J) 207 0.241 1380 — 0.147 (J) 24800 — 1.67 (J) 

Martin Spring Canyon 2 — — — 9310 — 0.596 (J) 3.03 (J) 226 0.367 — — 0.214 (J) 17600 — 4.67 (J) 

Martin Spring Canyon 3 — — — 9260 — 0.531 (J) 2.53 (J) 198 0.363 — — 0.19 (J) 17000 — 3.65 (J) 

Martin Spring Canyon 5 — — — 12900 — 0.413 (J) — 188 0.484 — — 0.224 (J) 14400 — 6.27 

Martin Spring Canyon 6 — — — 10900 — 0.513 (J) — 127 0.487 269 — 0.318 (J) 16500 — 23.5 

S Site Canyon above Water (E252.8) — — — — — — — — — — — — — — — 

SWSC Spring — 69100 — 3150 28 (J-) — 1.8 327 — 36.4 (J) 94.8 (J) 0.137 (J) 22900 24000 2.88 (J) 

WA-625 Spring — 63700 (J) — 719 — — — 701 — 53.5 — — 15300 5490 — 
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Table 6.3-2 (continued) 
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ESLa na b na na 87 na 100 150 3.8 0.41 540 na 0.15 na 230000 77 

Standard Level (ephemeral stream classification) na na na 658 na 640 9 na na 5000 na 0.59 na na 1000 

Standard Type na na na AqAcF30 c na HHEF d HHEF na na LWF e na AqAcF30  na na LWF 

NMED Tap Waterf na na na 36500 na 14.6 0.448 7300 73 7300 na 18.3 na na 110 g 

Water Canyon above Cañon de Valle — — — 3700 — — — 118 — 16.6 — — 18900 — 1.79 (J) 

Water above S Site Canyon (E252.5) — — — 92.4 (J-) — — — 94.9 — 6.76 (JN-) — — 16000 — — 

Water at Beta (WBCW) — 78200 — 2020 128 (J-) — — 273 — 25.5 (J) — — 17500 24900 1.6 (J) 

Water at SR-4 (E263) — — — — — — — — — — — — — — — 

Water below MDA AB (E262.5) — — — 1480 — — — 204 — 15.4 (J-) — — 15700 — — 

Water below SR-4 (E265) — — — — — — — — — — — — — — — 

Location (perennial stream classification)                               

Standard Level (perennial stream classification) na na na 263 na 640 9 na na 5000 na 0.19 na na 1000 

Standard Type na na na AqChrF30 i na HHEF HHEF na na LWF na AqChrF30  na na LWF 

Ancho Spring — 63900 56900 — 45 (J-) — 4.4 29.4 — 19.3 — — 13800 2290 5.08 (J) 

Between E252 and Water at Beta (P252W) — 63800 — 2900 38 — — 82.4 — 14.8 (J) — 0.16 (J+) 14400 17400 (J+) 3.9 (J) 

Burning Ground Spring — 66600 — 2490 27 (J-) — 3.49 (J) 265 0.124 (J) 24.3 79 (J) 0.16 23600 24600 3.2 (J) 

Cañon de Valle below MDA P (E256) — 93600 — 554 80 (J-) — 2.9 3140 — 53.2 72 (J) — 26500 22200 2.47 (J) 

Doe Spring 1170 65100 64700 — 9 — 2.9 15.6 — 13.7 — — 12200 2230 2.1 

Peter Spring — 59100 — 4710 38 (J-) 0.382 (J) — 3120 0.164 (J) 24.5 87 2.7 20900 38800 2.9 

Spring 5 — 117000 116000 — — — 3 28.8 — 20.7 — — 18900 4270 5.6 (J) 

Spring 5A — 109000 100000 — — — 3.9 30.3 — 17.8 (J) — — 23700 4040 4.2 

Spring 5B — 75500 68500 — — — 3.12 (J) 38.4 — 20 — 0.084 17400 3250 4.78 (J) 

Spring 6 — 65000 64700 — — — 3.6 25.7 — 15.2 — — 12300 2170 4.4 

Spring 6A — 81300 62800 — — — 5.8 23.5 — 19.8 — — 13900 2620 5.26 (J) 

Spring 6AAA — 54900 — — — — 4.5 21.7 — 13.4 — — 10300 1850 4.12 (J) 

Spring 7 — 84000 — — — — — 37.5 — 23 (J) — — 18000 2530 4.08 (J) 

Spring 8A — 62200 59600 — 52 (J-) — — 25.5 — 13.1 — 0.051 10800 1890 3.21 (J) 

Spring 9 — 62900 62700 16.4 37 (J-) — 3.02 19.3 — 14.5 — — 11100 1980 2.2 

Spring 9A — 58600 56300 — 88 (J-) — 1.88 (J) 10.4 — 13.3 53 — 10800 2240 3.29 (J) 

Spring 9B — 66500 — — 29 (J-) — 2 (J) 4.3 (J) — — — — 10100 2110 5.1 (J) 

Water Canyon Gallery — 44400 — 3700 — — — 34.8 — — — — 9830 1980 4.67 (J) 

Water above SR-501 (E252) — 55500 — 4900 177 (J, J-) — 3.58 (J) 42.1 — 15 — — 12300 11800 3.13 (J) 
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Table 6.3-2 (continued) 
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ESLa 3 5 na 1600 na 1000 1.2 na 80 0.77 230 28 na 35000 

Standard Level (ephemeral stream classification) 1000 4 na na na na 17 na 1999 1.4 na 170 na na 

Standard Type LWF AqAcF30 na na na na AqAcF30 na AqAcF30 AqAcF j na AqAcF30 na na 

NMED Tap Waterf na 1460 na 2190 na 25600 na na 876 na 183 730 na na 

90's Line Pond 11 4.7 (J) — — — 2510 1.23 (J) 2610 37.4 — — 3.3 (J) — — 

CDV-5.0 SPRING 1.05 (J) — — 233 60100 1380 0.642 (J) 5510 7.97 (J) — 0.22 (J) 1.03 (J) 870 (J) 0.448 

Cañon de Valle 10 4.98 (J) 3.26 (J) — — — 389 0.275 (J) 6570 103 0.074 (J) — 3 (J) — — 

Cañon de Valle 12 2.4 (J) 4.99 (J) — — — 649 0.54 (J) 6210 27.4 — — 0.759 (J) — — 

Cañon de Valle 13 1.44 (J) 4.1 (J) — — — 258 0.264 (J) 6660 5.1 0.063 (J) — 1.59 (J) — — 

Cañon de Valle 15 3.4 (J) 2.4 (J) — — — 123 0.099 (J) 6600 5.1 — — — — — 

Cañon de Valle 16 1.1 (J) 2.55 (J) — — — 97.1 (J) 0.094 (J) 6150 3.6 (J) — — 0.929 (J) — — 

Cañon de Valle 5 4.34 (J) 1.61 (J) — — — 661 0.451 (J) 5390 24.5 — — 1.87 (J) — — 

Cañon de Valle 6 5 1.99 (J) — — — 585 0.408 (J) 5600 17.4 — — 2.45 (J) — — 

Cañon de Valle 7 4.36 (J) 2.1 (J) — — — 871 0.505 (J) 5540 14.5 0.062 (J) — 2.58 (J) — — 

Cañon de Valle 8 4.21 (J) 2.08 (J) — — — 362 0.35 (J) 5650 16.6 — — 2.81 (J) — — 

Cañon de Valle 9 4.76 (J) 1.69 (J) — — — 659 0.459 (J) 5470 152 — — 3.9 (J) — — 

Cañon de Valle Q-Site tributary (E256.5) — — — — — — — — — — — — — — 

Cañon de Valle above SR-501 (E253) — — — — — — — — — — — — — — 

Cañon de Valle above Water (E262) — — — — 42900 3320 1.9 3690 24.5 — — 3.2 — — 

Cañon de Valle at Water Canyon 3.2 (J) 3.03 (J) — — 54800 544 (J-) 0.259 (J) 4490 43.2 — — 1.2 — — 

Cañon de Valle tributary at Burn Grounds (E257) — — — — — — — — — — — — — — 

CdV-5.29 Spring — — — 98 33800 703 — 3070 5.8 (J) — — — 125 (J) 0.374 

Fish Ladder Spring 10.6 10.1 — 261 37800 6210 6.07 2910 299 0.065 (J) 3.1 5.6 — 0.0902 (J) 

Fishladder Canyon at Cañon de Valle 4.1 4.9 — — 52800 8910 (J-) 3.7 4620 39.8 — — 4.4 — — 

Martin Spring 4.24 (J) 3.5 — 683 104000 1950 1.6 7550 22.6 0.051 (J) 4.4 2.3 3340 0.706 

Martin Spring Canyon 1 4.75 (J) 7.7 — — — 2530 3.93 6650 (J+) 117 0.061 (J) — 2.97 (J) — — 

Martin Spring Canyon 2 5.51 9.22 — — — 4950 4.2 4640 89.4 0.074 (J) — 4.38 (J) — — 

Martin Spring Canyon 3 5.15 8.6 — — — 4880 3.6 4590 49.3 0.088 (J) — 4.79 (J) — — 

Martin Spring Canyon 5 5.18 8.38 — — — 6540 3.49 3880 182 0.053 (J) — 4.59 (J) — — 

Martin Spring Canyon 6 6.89 11.7 — — — 5790 3.81 3760 379 — — 6.49 — — 

S Site Canyon above Water (E252.8) — — — — — — — — — — — — — — 

SWSC Spring 2.97 (J) 3.4 — 229 (J+) 86800 1600 1.2 7170 11 — 0.784 2.7 1210 (J) 0.721 

WA-625 Spring — — — 226 56100 365 — 4370 71.7 — — 1 — — 

Water Canyon above Cañon de Valle 5.2 2.07 (J) — — 71000 1680 0.76 5800 18.3 — — 2 — — 
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Table 6.3-2 (continued) 
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ESLa 3 5 na 1600 na 1000 1.2 na 80 0.77 230 28 na 35000 

Standard Level (ephemeral stream classification) 1000 4 na na na na 17 na 1999 1.4 na 170 na na 

Standard Type LWF AqAcF30 na na na na AqAcF30 na AqAcF30 AqAcF j na AqAcF30 na na 

NMED Tap Waterf na 1460 na 2190 na 25600 na na 876 na 183 730 na na 

Water above S Site Canyon (E252.5) — — — — 61000 46.1 0.092 5090 — — 1.03 — — — 

Water at Beta (WBCW) 2.7 — — 197 64700 963 — 5120 16.6 — 1.3 1.05 (J) — 0.314 

Water at SR-4 (E263) — — — — — — — — — — — — — — 

Water below MDA AB (E262.5) — — — — 59700 687 0.51 4960 8.9 — 2.3 1.2 — — 

Water below SR-4 (E265) — — — — — — — — — — — — — — 

Location (perennial stream classification)                             

Standard Level (perennial stream classification) 1000 3 na na na na 1 na 1105 0.77 na 19 na na 

Standard Type LWF AqChrF30 na na na na AqChrF30 na AqChrF30 AqChrF k na AqChrF30 na na 

Ancho Spring — 3.5 (J-) — 570 48400 234 1.56 (J) 3530 52.6 — 1.1 7.23 620 0.386 

Between E252 and Water at Beta (P252W) 1.6 (J) — — 253 54400 1420 0.732 (J) 4520 24.2 — 0.755 1.6 81 (J) 0.379 

Burning Ground Spring 3.39 (J) 2.14 (J) — 252 88700 1200 0.734 (J) 7200 10.7 0.067 0.771 3.44 (J) 1150 (J+) 0.715 

Cañon de Valle below MDA P (E256) 2.27 (J) — — 248 (J+) 90200 332 — 6320 94 — 1.12 1.3 (J) 605 0.347 (J+) 

Doe Spring — — — 513 48200 25.4 — 3430 6.39 — 2.3 — 127 0.232 

Peter Spring 8.5 3.99 (J) — 222 76400 2400 1.2 5880 1450 — 0.784 3.6 154 (J) 0.604 

Spring 5 — — — 592 67500 18.6 1.74 (J) 4960 — — 2.2 8.23 760 0.463 

Spring 5A — — — 400 72100 — — 3120 19.3 — 2 0.66 (J) 169 (J+) 0.39 

Spring 5B — — — 642 60600 — 0.066 4200 66.1 — 1.03 — 910 (J) 0.39 

Spring 6 — — 1.75 (JN-) 564 45600 — 1.22 (J) 3830 — — 1.9 5.59 398 0.347 

Spring 6A 1.1 — — 602 45100 — — 3000 3.1 — 2.1 — 407 (J+) 0.35 

Spring 6AAA — — — 429 36700 — — 2660 — — 1.1 — 441 0.305 

Spring 7 — — — 300 60200 — — 3710 — — 1.49 (J) — 340 0.304 

Spring 8A — — — 496 40100 43.2 — 3230 19.1 — 2.27 0.667 (J) 280 0.277 

Spring 9 — — — 526 41100 32.5 — 3260 0.76 — 2.8 — 183 0.263 

Spring 9A — — — 575 40200 16 0.82 3210 0.86 — 2.3 — 317 0.296 

Spring 9B — — — 688 38900 — — 3420 2.4 (J) — 1.43 — 402 0.338 

Water Canyon Gallery 4.43 (J) — — 215 40900 1500 0.649 (J) 3960 15.8 — 0.26 (J) 1.5 (J) 360 0.345 

Water above SR-501 (E252) 2.4 — — 214 (J+) 48700 1980 0.874 (J) 4470 14.9 — 2.6 4.62 251 0.402 
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Table 6.3-2 (continued) 
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ESLa na 5 na 0.36 na 620 na 18 na na na 1.8 19 66 

Standard Level (ephemeral stream classification) na 50 na 0.4 na na na 0.47 na na na na 100 54 

Standard Type na LWF na AqAcF30 na na na HHEF na na na na LWF AqAcF30 

NMED Tap Waterf na 183 na 183 na 21900 na 2.41 na na na 110 183 11000 

90's Line Pond 5500 — — — 5010 — — 0.039 (J) — — — 0.14 (J) 4.84 (J) 9.33 

CDV-5.0 SPRING 4140 1.4 (J) 48000 — 8300 139 7580 0.356 (J) — — 294 0.167 (J) 6.35 4.07 (J) 

Cañon de Valle 10 4740 6.3 (J) — — 19200 — — 0.2 (J-) — — — 0.17 (J) 1.7 (J) 64.6 

Cañon de Valle 12 4290 — — — 22700 — — — — — — 0.09 (J) 3.2 (J) 5.09 

Cañon de Valle 13 3950 — — — 21800 — — 0.025 (J) — — — 0.072 (J) 4.8 (J) 3.56 (J) 

Cañon de Valle 15 3680 8.5 (J) — — 23500 — — 0.023 (J) — — — 0.076 (J) 4.3 (J) 2.06 (J) 

Cañon de Valle 16 3760 — — — 23300 — — — — — — 0.072 (J) 3.7 (J) 1.96 (J) 

Cañon de Valle 5 3660 — — — 17700 — — 0.022 (J) — — — 0.09 (J) 2 (J) 2.39 (J) 

Cañon de Valle 6 3650 — — — 18700 — — 0.021 (J) — — — 0.06 (J) 3.3 (J) 2.22 (J) 

Cañon de Valle 7 3350 3 (J) — 0.948 (J) 17400 — — 0.036 (J) — — — 0.24 3.88 (J) 2.84 (J) 

Cañon de Valle 8 3540 8.3 (J) — — 18100 — — 0.061 (J) — — — 0.21 3.1 (J) — 

Cañon de Valle 9 4640 — — — 18700 — — 0.24 (J-) — — — 0.19 (J) 3.08 (J) 2.55 (J) 

Cañon de Valle Q-Site tributary (E256.5) — — — — — — — — — — — — — — 

Cañon de Valle above SR-501 (E253) — — — — — — — — — — — — — — 

Cañon de Valle above Water (E262) 3970 — — — 10200 — — — — — — — — 13 

Cañon de Valle at Water Canyon 4240 10.2 (J) 40700 (J, J-) — 14500 114 — 0.057 (J) — — — 0.25 2.39 (J) 7.5 (J) 

Cañon de Valle tributary at Burn Grounds (E257) — — — — — — — — — — — — — — 

CdV-5.29 Spring 1600 — 34400 — 4160 80.2 (J+) 7580 — — — 88 — 2.4 (J) 7.3 (J) 

Fish Ladder Spring 3960 (J) — 56700 0.906 (J) 13200 67.5 11400 0.491 (J) — 1560 282 0.48 (J+) 14.4 30.2 

Fishladder Canyon at Cañon de Valle 6330 — 95200 (J-, J) 0.26 11600 91.2 — 0.56 — — — 0.4 13.2 36.4 (J+) 

Martin Spring 3570 3.7 (J) 53800 — 36000 148 18300 0.66 — 235 128 (J) 2.62 6.9 19 

Martin Spring Canyon 1 4290 — — — 31600 — — 0.079 (J) — — — 0.273 6.77 16.1 

Martin Spring Canyon 2 4050 — — — 28300 — — 0.107 (J) — — — 0.34 10.9 19.2 

Martin Spring Canyon 3 4370 — — — 31200 — — 0.109 (J) — — — 0.305 10.3 18 

Martin Spring Canyon 5 4840 — — — 22600 — — 0.119 (J) — — — 0.432 13.4 10.9 

Martin Spring Canyon 6 3910 — — — 16700 — — 0.103 (J) — — — 0.661 13.3 27.3 

S Site Canyon above Water (E252.8) — — — — — — — — — — — — — — 

SWSC Spring 3670 1.5 (J) 45700 0.23 24100 154 12900 0.6 — 87 (JN-, J-) 93 0.414 5.2 8.52 

WA-625 Spring 3870 — 40300 — 12700 108 10600 0.57 — 83 (JN-) — 0.093 (J) 1.5 (JN-) 3.1 

Water Canyon above Cañon de Valle 5190 7.7 (J) 46100 (J, J-) — 16600 133 — 0.13 (J) — — — 0.086 3.6 9.8 
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Table 6.3-2 (continued) 
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ESLa na 5 na 0.36 na 620 na 18 na na na 1.8 19 66 

Standard Level (ephemeral stream classification) na 50 na 0.4 na na na 0.47 na na na na 100 54 

Standard Type na LWF na AqAcF30 na na na HHEF na na na na LWF AqAcF30 

NMED Tap Waterf na 183 na 183 na 21900 na 2.41 na na na 110 183 11000 

Water above S Site Canyon (E252.5) 4620 — 37600 — 14200 112 — — — — — — 2.05 — 

Water at Beta (WBCW) 4460 — 44300 — 13900 113 12100 0.54 — 169 — 0.074 (J) 3.06 (J) 3.64 (J) 

Water at SR-4 (E263) — — — — — — — — — — — — — — 

Water below MDA AB (E262.5) 4450 — 38200 — 15400 111 — — — — — 0.099 1.32 4.8 

Water below SR-4 (E265) — — — — — — — — — — — — — — 

Location (perennial stream classification)                             

Standard Level (perennial stream classification) na 50 na 0.4 na na na 0.47 na na na na 100 41 

Standard Type na LWF na AqAcF30 na na na HHEF na na na na LWF AqChrF30 

Ancho Spring 1950 — 75500 — 11500 63.7 2700 — — 45 (JN-) 58 0.491 9.3 2.1 

Between E252 and Water at Beta (P252W) 3970 — 47600 — 14000 102 11600 0.48 (J) — 94 (JN-) 88 (J) 0.119 (J) 4.13 (J) 6.25 (J) 

Burning Ground Spring 3880 3.12 (J) 43700 — 26700 160 12400 0.41 — 114 67 0.59 4.1 (J) 5.97 

Cañon de Valle below MDA P (E256) 4720 — 39500 — 21300 175 10700 0.59 — 260 59 0.183 (J) 1.2 (J) 4.8 (J) 

Doe Spring 1710 — 74400 — 12500 57.6 2520 0.48 — 612 21 0.23 8.4 5.4 

Peter Spring 3440 — 40400 — 25600 144 13700 0.058 (J) — 62 (JN-) — 0.19 (J-) 4.8 17.4 

Spring 5 2160 — 69600 — 13100 91.9 4970 — — — 115 0.896 11.9 6.7 

Spring 5A 3260 — 56300 — 25800 198 7400 — — — — 1.7 13.2 6.7 

Spring 5B 2160 — 63500 — 12800 98.5 3980 — — — — 0.835 (J) 9.3 — 

Spring 6 2060 — 75100 — 10700 61.4 2630 — — — 14 (JN-) 0.537 8.2 5.5 

Spring 6A 2000 — 78400 — 17800 82.5 4020 0.484 (J) — 176 — 1.2 14.4 4.3 

Spring 6AAA 2090 — 76500 — 10100 48.2 2080 — — — — 0.311 7.2 — 

Spring 7 2730 — 79000 — 19600 107 5570 — — — — 1.4 11.2 — 

Spring 8A 2200 — 86600 — 13300 51 2140 — — — 36 0.25 9.5 — 

Spring 9 1750 — 75300 — 11900 51.3 2170 — — — 68 0.303 7.6 4.5 

Spring 9A 1650 — 74600 — 11700 50.8 2090 — — — 24 0.73 9.2 5.7 

Spring 9B 1660 — 75800 — 11300 52.9 2350 — — — — 0.232 14.6 4 (J) 

 

 

 



Water Canyon/Cañon de Valle Investigation Report 

 371 

Table 6.3-2 (continued) 
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Location (perennial stream classification)                             

Standard Level (perennial stream classification) na 50 na 0.4 na na na 0.47 na na na na 100 41 

Standard Type na LWF na AqAcF30 na na na HHEF na na na na LWF AqChrF30 

Water Canyon Gallery 2770 — 45900 — 6060 75.1 8980 0.41 — 52 (JN-) 89 0.28 5.55 4.36 (J) 

Water above SR-501 (E252) 3560 — 48000 — 11400 88.2 11900 0.45 4.3 69 (JN-, J) 137 0.144 (J) 5.83 6.2 (J) 

Notes: Values are in µg/L. Values are the maximum detected value. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a
 Water ESL. LANL ECORISK Database Version 2.5 (LANL 2010, 110846). 

b
 na = Not available. 

c
 Hardness dependent Aquatic Life Acute criteria (Filtered, using Hardness as CaCO3 of 30 mg/L). See Subsection I of NMAC 20.6.4.900. 

d
 HHEF, NMAC 20.6.4, Human Health Ephemeral (Persistent analyte, Filtered). 

e
 LWF, NMAC 20.6.4, Livestock Watering (Filtered). 

f
 NMED tap water from NMED (2009, 108070). 
g
 The NMED tap water value for hexavalent chromium is used for filtered chromium.  

h
 — = Not detected or not analyzed. 

i
 Hardness dependent Aquatic Life Chronic criteria (Filtered, using Hardness as CaCO3 of 30 mg/L). See Subsection I of NMAC 20.6.4.900. 
j
 AqAcF, NMAC 20.6.4, Aquatic Life Acute (Filtered). 
k
 AqChrF, NMAC 20.6.4, Aquatic Life Chronic (Filtered). 
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Table 6.3-3 

Inorganic COPCs in Nonfiltered Nonstorm-Related Surface-Water Samples from the Water Canyon and Cañon de Valle Watershed 
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ESLa na b na na 87 na 100 150 3.8 0.41 540 na 0.15 na 230000 77 

Standard Level (ephemeral stream classification) na na na na 1320 na na na na na na na na na na 

Standard Type na na na na AqAcNH3 
c na na na na na na na na na na 

NMED Tap Waterd na na na 36500 na 14.6 0.448 7300 73 7300 na 18.3 na na na 

90's Line Pond — e 54900 — 799000 (J) 253 1.04 (J-) 53 59400 (J) 32.3 189 145 2.6 62700 6070 394 

CDV-5.0 SPRING — — — 4790 — — — 104 — 10.6 (J) — — 14600 — 2.5 (J) 

Cañon de Valle 10 — 111000 — 1410 — 0.823 (J) — 4890 0.093 (J) 56.8 159 (J) 0.16 (J) 29700 23400 1 (J) 

Cañon de Valle 12 — 73300 — 5640 — 0.939 (J) — 5600 0.27 (J) — — 0.042 (J) 22500 23400 0.753 (J) 

Cañon de Valle 13 — 90500 — 5470 — 0.913 (J) — 8370 0.206 51.3 — 0.268 (J) 23400 23900 0.548 (J) 

Cañon de Valle 15 — 93500 — 1430 — 0.93 (J) 2.73 (J) 7310 — 52.9 555 0.116 (J) 22100 24700 1.02 (J) 

Cañon de Valle 16 — 77400 — 394 — 0.752 (J) 4.85 (J) 6450 — — — 0.111 (J) 20900 23800 1.51 (J) 

Cañon de Valle 5 — 61100 — 2440 — — — 3610 0.099 (J) — 194 (J) 0.057 (J) 20400 24700 1 (J) 

Cañon de Valle 6 — 68600 — 1930 — — 3.4 (J) 4980 0.129 (J) — 211 0.056 (J) 19900 25200 — 

Cañon de Valle 7 — 67200 — 3430 — — 2.45 (J) 3170 0.189 (J) 24.5 (J) 158 (J) 0.098 (J) 21400 22000 3.23 (J) 

Cañon de Valle 8 — 70300 — 2460 — — — 2910 0.15 (J) 19.9 (J) — — 19300 25700 (J+) 1.6 (J) 

Cañon de Valle 9 — 69500 — 3400 — — 3.6 (J) 3420 0.172 (J) 23.1 (J) — 0.083 (J) 19400 23000 2.65 (J) 

Cañon de Valle Q-Site tributary (E256.5) — — — — 224 (J) — 2.1 (J) — — — — 0.22 (J) — — — 

Cañon de Valle above SR-501 (E253) — 22300 22300 4420 — — — 77.9 — — — — 12300 — — 

Cañon de Valle above Water (E262) — 38000 37900 8260 (J+) — — — 811 — — — 0.12 11500 — 4.5 

Cañon de Valle at Water Canyon — 61600 — 2090 (J-) — — — 977 0.103 (J) 51.2 — 0.15 14600 21700 1.1 (J) 

Cañon de Valle tributary at Burn Grounds (E257) — — — — 346 — 4 (J) — — — — 0.25 (J) — — — 

CdV-5.29 Spring — — — 2130 — — — 26.4 (J) — — — — 8750 — — 

Fish Ladder Spring — 68100 — 27500 (J) — 0.85 5.54 633 1.8 (J) 1110 120 0.51 19500 (J) 14600 16.2 

Fishladder Canyon at Cañon de Valle — 61800 — 112000 — — 25.8 6430 9.2 85.6 — 3.3 52900 4360 53.2 

Martin Spring — 115000 — 8620 — — 3.89 (J) 184 0.28 1860 331 0.14 32300 31800 5 

Martin Spring Canyon 1 — 93500 — 15600 — 0.353 (J) 8.17 498 0.726 1430 — 0.714 (J) 26800 27500 12.3 

Martin Spring Canyon 2 — 78700 — 9550 — 0.483 (J) 9.2 (J) 285 0.437 — — 0.224 (J) 18500 19800 5.28 

Martin Spring Canyon 3 — 74400 — 10800 — 0.552 (J) 2.28 (J) 220 0.453 — — 0.227 (J) 17100 19900 4.7 (J) 

Martin Spring Canyon 5 — 151000 — 15900 (J+) — 0.416 (J) 2.41 (J) 205 0.53 — — 0.262 (J) 14500 12900 6.9 

Martin Spring Canyon 6 — 65900 — 15100 — 0.423 (J) 3.02 (J) 182 0.939 273 — 0.355 (J) 17000 10400 8.69 

S Site Canyon above Water (E252.8) — — — — — — — — — — — — — — — 

SWSC Spring — 56600 — 4340 — 14.4 (J) 2.1 361 — 40.5 (J) — — 24000 23500 3.24 (J) 
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Table 6.3-3 (continued) 
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ESLa na b na na 87 na 100 150 3.8 0.41 540 na 0.15 na 230000 77 

Standard Level (ephemeral stream classification) na na na na 1320 na na na na na na na na na na 

Standard Type na na na na AqAcNH3 
c na na na na na na na na na na 

NMED Tap Waterd na na na 36500 na 14.6 0.448 7300 73 7300 na 18.3 na na na 

WA-625 Spring — — — 815 — — 1.6 721 — 53.9 — — 15500 — — 

Water Canyon above Cañon de Valle — 68700 — 4820 — — — 117 0.099 (J) 15.9 — 0.19 (J) 18400 22100 1.7 (J) 

Water above S Site Canyon (E252.5) — 35900 35700 1220 — — — 94.1 — 5.4 (JN-) — — 16400 — 1.2 

Water at Beta (WBCW) — — — 3560 — — — 274 — 24.5 (J) — — 17500 — 2.76 (J) 

Water at SR-4 (E263) — 38000 37700 1970 — — — 155 — — — — 15400 — 1.2 

Water below MDA AB (E262.5) — 38000 37800 6320 — — — 241 — 15.7 (J-) — 0.22 15400 — 4.1 

Water below SR-4 (E265) — 38000 37800 2060 — — — 157 — — — — 15900 — 1.1 

Location (perennial stream classification)                               

Standard Level (perennial stream classification) na na na na 1320 na na na na na na na na na na 

Standard Type na na na na AqAcU na na na na na na na na na na 

Ancho Spring — 60600 — 103 (J) — — 3.7 30.2 — 20.3 (J) — — 13400 2210 5.63 (J) 

Between E252 and Water at Beta (P252W) — — — 3340 — — — 88.5 — 15.5 (J) — — 14400 — 4 (J) 

Burning Ground Spring — 71300 — 3720 — — — 271 0.197 (J) 23.8 (J) 103 0.117 (J) 22800 22500 3.17 (J) 

Cañon de Valle below MDA P (E256) — 59100 58800 2280 — — 1.8 3490 — 53.4 — — 26400 — 2.72 (J) 

Doe Spring 3180 67900 — 245 — — — 13.3 — 11.7 — — 11500 1990 2.7 

Peter Spring — 70700 — 14900 — 0.34 (J) 1.7 3470 0.237 23.1 143 (J) 2.3 21600 29000 7.5 

Spring 5 779 78200 — 632 — — 3.4 33.5 — 23.2 — — 18500 4110 7.1 (J) 

Spring 5A — — — 2950 — — 3.5 (J) 71 — 17.6 (J) — — 26500 — 6.8 

Spring 5B — — — 261 — — 4.56 (J) 34.7 — 17.6 — — 17300 — 5.29 (J) 

Spring 6 — 61100 — — — — 3.1 25.8 — 14.2 — — 12200 2070 5.34 (J) 

Spring 6A — 63200 — 345 — — 3 27.1 — 19.4 — — 14300 2160 5.4 (J) 

Spring 6AAA — 52300 — 118 (J) — — 4.9 21.7 — 12.3 — — 10500 1740 4.09 (J) 

Spring 7 — 64200 — 416 — — — 46.2 — 23.3 (J) — — 19300 1980 4.41 (J) 

Spring 8A — 61600 — 69.4 (J) — — — 26.1 — 13.6 — — 10700 1780 3.66 (J) 

Spring 9 — 59600 — 359 — — 1.77 (J) 20.3 — 13.7 — — 11300 1930 5.13 (J) 

Spring 9A 927 59100 — 107 — — — 11 — 12.6 — — 11200 1900 4.14 (J) 

Spring 9B — — — — — — — 8.13 (J) — 10.3 (J) — — 9970 — 4.24 (J) 

Water Canyon Gallery — 42800 42700 2960 — — — 40.3 — 12.4 (J) — — 10300 843 4.67 (J) 

Water above SR-501 (E252) — 34800 34800 5980 — — 1.83 (J) 46.5 — 12 — 0.14 (J) 15900 — 3.54 (J) 
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Table 6.3-3 (continued) 
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ESLa 3 5 5.2 1600 na 1000 1.2 na 80 0.77 230 28 na 35000 

Standard Level (ephemeral stream classification) na na 22 na na na na na na 0.77 7920 na 132000 na 

Standard Type na na AqAcU f na na na na na na WHU g AqAcU na LWU h na 

NMED Tap Waterd na 1460 na 2190 na 25600 na na 876 na 183 730 na na 

90's Line Pond 99.4 348 5.37 (JN-) 261 514000 508000 (J) 293 (J) 86700 3310 (J) 1.1 4.7 265 (J) 15.6 (J+) 0.0504 (J) 

CDV-5.0 SPRING — 3.36 (J) — — 58300 1660 2.59 5330 78.7 — 0.24 (J) 1.58 (J) — — 

Cañon de Valle 10 2.4 (J) 4.5 (J) 16.1 289 — 838 0.674 (J) 5940 58.9 0.068 (J) — 2.3 (J) 1240 0.703 (J) 

Cañon de Valle 12 1.9 (J) 5.19 2.05 (J-) 177 — 2840 3.7 6250 91 — — 2.41 (J) 376 0.677 

Cañon de Valle 13 0.864 (J) 15.6 1.97 (J-) 250 — 3140 13.1 7340 113 0.121 (J) — 0.926 (J) 197 (J+) 0.472 

Cañon de Valle 15 1.1 (J) 3.6 (J) 1.91 (J-) 252 — 749 2.04 6710 31.6 0.05 (J) — 1.6 (J) 151 (J+) 0.416 

Cañon de Valle 16 1.34 (J) 2.56 (J) 2.81 (J-) 184 — 201 0.127 (J) 6270 2.4 (J) — — 2.16 (J) 830 0.41 

Cañon de Valle 5 0.891 (J) 1.57 (J) 2.62 (J) 237 — 1210 0.792 (J) 5600 26.8 — — 1.89 (J) 710 0.589 

Cañon de Valle 6 — 2.85 (J) 5.14 (J-) 222 — 1060 1.62 (J) 5430 31.9 — — 2.8 (J) 430 0.603 

Cañon de Valle 7 1.18 (J) 3.76 (J) 4.19 (J) 241 — 1920 2.29 5940 138 — — 5.11 1240 0.817 

Cañon de Valle 8 2 (J) 1.9 (J) 2.68 (J) 230 — 1280 1.9 (J) 5750 49.1 — — 2.37 (J) 1210 0.77 

Cañon de Valle 9 1.57 (J) 3 (J) 3.96 (J-) 221 — 2370 3.98 5720 283 — — 4.53 (J) 750 0.839 

Cañon de Valle Q-Site tributary (E256.5) — — — — — — 5.9 1600 (J) — — — — — — 

Cañon de Valle above SR-501 (E253) — — — — 46500 2210 3 3850 120 — — 2 — 0.566 

Cañon de Valle above Water (E262) — — — — 45400 4760 2.9 4030 48.4 — — 3.1 — 0.453 

Cañon de Valle at Water Canyon — — 4.02 (J-) 265 54200 1110 (J-) 1.01 (J) 4740 77.2 — — 1.2 731 0.452 

Cañon de Valle tributary at Burn Grounds (E257) — — 2.66 (JN-) — — — 17.9 5910 (J) — — — — — — 

CdV-5.29 Spring — — — — 35000 719 — 3190 5.7 (J) — — — — — 

Fish Ladder Spring 3.8 11.1 4.52 (JN-) 403 70700 17400 (J) 13.8 5340 533 0.09 (J) 3.5 9.21 1220 0.61 (J) 

Fishladder Canyon at Cañon de Valle 45.4 80.1 13 175 166000 79400 83.9 18200 15500 0.58 — 48.2 — — 

Martin Spring — 5.6 4.37 756 108000 4830 3.7 7640 57.3 — 3.9 3.8 (J) 3950 0.68 

Martin Spring Canyon 1 4.61 (J) 29.8 — 563 — 10400 44.4 8510 (J+) 1050 (J) 0.118 (J) — 6.79 480 0.384 

Martin Spring Canyon 2 1.4 (J) 12.3 — 363 — 5360 5.11 5120 193 (J) 0.071 (J) — 2.98 (J) 30 (J) 0.268 

Martin Spring Canyon 3 1.1 (J) 8.73 — 353 — 5770 4.83 4820 63.3 0.069 (J) — 3.6 (J) 10 (J) 0.303 

Martin Spring Canyon 5 1.7 (J) 7.92 — 254 — 9560 3.89 4100 194 (J) 0.05 (J) — 7.3 30 (J) 0.277 

Martin Spring Canyon 6 4.62 (J) 13.4 2.78 (J) 195 — 7940 7.03 4540 (J+) 667 — — 9.5 30 (J) 0.149 (J) 

S Site Canyon above Water (E252.8) — — — — — — — — — — — — — — 

SWSC Spring — — 2.85 (JN-) 170 90600 2080 1.43 (J) 7460 34.1 — 0.753 3.46 1230 0.743 (J) 

WA-625 Spring — — 2.16 (JN-, J) — 57200 412 — 4470 84 — — 1.3 — — 

Water Canyon above Cañon de Valle — 1.68 (J) — 238 69400 2230 1.1 5680 15.5 — — 2.2 (J) 320 0.428 
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Table 6.3-3 (continued) 
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ESLa 3 5 5.2 1600 na 1000 1.2 na 80 0.77 230 28 na 35000 

Standard Level (ephemeral stream classification) na na 22 na na na na na na 0.77 7920 na 132000 na 

Standard Type na na AqAcU f na na na na na na WHU g AqAcU na LWU h na 

NMED Tap Waterd na 1460 na 2190 na 25600 na na 876 na 183 730 na na 

Water above S Site Canyon (E252.5) — — — — 62800 606 0.55 5290 14.2 — 1.19 0.97 — 0.388 

Water at Beta (WBCW) — — — — 65200 1780 0.983 (J) 5240 22.9 — 1.26 1.28 (J) — — 

Water at SR-4 (E263) — — — — 59100 988 1.1 5020 21.3 — — 1.1 — 0.374 

Water below MDA AB (E262.5) — 3.2 (J-) — — 58600 3580 8.2 4910 264 — 1.76 53.7 — 0.404 

Water below SR-4 (E265) — — — — 61100 987 0.85 5190 16.1 — — 1.1 — 0.354 

Location (perennial stream classification)                             

Standard Level (perennial stream classification) na na 5.2 na na na na na na 0.77 1895 na 132000 na 

Standard Type na na AqChrU i na na na na na na WHU AqChrU na LWU na 

Ancho Spring — — 2.31 (J) — 47400 638 1.44 (J) 3460 51.8 — 1 6.43 371 0.439 

Between E252 and Water at Beta (P252W) — 5.38 (J) 4.14 (JN-) — 54800 1550 0.92 (J) 4580 26.6 — 0.757 1.2 (J) — — 

Burning Ground Spring 1.05 (J) 2.33 (J) 7.69 255 86000 1710 1.18 (J) 7060 10.3 — 0.739 3.8 (J) 1520 0.779 

Cañon de Valle below MDA P (E256) 1.1 — 2.37 (JN-) — 90400 1110 0.74 6450 166 — 0.951 2.1 — 0.518 

Doe Spring — 3.1 (J-) — 497 (J+) 41600 237 — 3150 13.4 — — 0.67 — 0.232 

Peter Spring 8.4 16.3 2.64 (J) 222 83000 12400 20 7070 2800 0.14 3.3 13.8 350 0.629 

Spring 5 — — — — 66800 492 1.79 (J) 5080 15.4 — 0.89 7.86 660 0.423 

Spring 5A — — — — 82300 2420 1.1 (J) 3910 71.9 — — 1.8 (J) — 0.334 

Spring 5B — — — — 60200 141 — 4150 5.1 (J) — 0.958 — — — 

Spring 6 1.5 — — — 46200 — 0.866 (J) 3920 — — 2.1 3.78 359 0.352 

Spring 6A — — — — 46600 242 — 3180 6.9 — 1.36 0.59 — 0.323 

Spring 6AAA — — — — 37300 80.2 (J) — 2690 2.52 (J) — 1.08 — 288 — 

Spring 7 — — — — 64300 309 0.553 (J) 3910 16.7 — 1.47 (J) 0.808 (J) 343 — 

Spring 8A — — — — 39900 104 — 3170 28.8 — 1.16 0.74 — 0.26 

Spring 9 — — — — 41900 289 — 3410 5.93 (J) — 1.09 0.852 (J) — 0.281 

Spring 9A 1.3 — — — 41600 59.4 — 3350 — — 1.34 0.525 (J) 102 0.293 

Spring 9B — — — — 38600 37.7 (J) — 3350 3.64 (J) — 1.3 0.787 (J) — — 

Water Canyon Gallery — — 6.27 121 42400 1060 1.1 (J) 4070 10.7 — 0.26 (J) 1.3 (J) 150 — 

Water above SR-501 (E252) — — 4.21 (J) — 62600 2490 1.3 5530 18.5 0.074 (J) 0.56 9 — 0.399 
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Table 6.3-3 (continued) 
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ESLa na 5 na 0.36 na 620 na 18 na na na 1.8 19 66 

Standard Level (ephemeral stream classification) na 5 na na na na na na na na na na na na 

Standard Type na WHU na na na na na na na na na na na na 

NMED Tap Waterd na 183 na 183 na 21900 na 2.41 na na na 110 183 11000 

90's Line Pond 85700 4.06 (J) 179000 (J) 2.6 5740 799 2330 6.1 36.4 (J-) 26800 (J) — 18.1 624 1400 

CDV-5.0 SPRING 3980 — — — 7770 136 — — — 729 (J) — 0.373 7.45 7.75 (J) 

Cañon de Valle 10 5200 7.1 (J) — — 386000 — 15900 0.34 (J-) — — — 0.173 (J) 2.07 (J) 71.1 

Cañon de Valle 12 4390 — — 1.5 (J) 22600 — 15800 0.065 (J) — — — 0.123 (J) 6.9 14.8 

Cañon de Valle 13 4940 6.8 (J) — — 21700 — 15800 0.117 (J) — — — 0.083 (J) 6.28 26.6 

Cañon de Valle 15 3840 8.3 (J) — — 23500 — 15600 0.4 (J) — — — 0.11 (J+) 4.9 (J) 3.44 (J) 

Cañon de Valle 16 3790 8.9 (J) — — 23400 — 15500 0.122 (J) — — — 0.069 (J) 4.3 (J) 1.45 (J) 

Cañon de Valle 5 3680 — — — 19000 — 19300 0.42 (J) — — — 0.112 (J) 2.05 (J) 3.02 (J) 

Cañon de Valle 6 3630 — — 1.41 (J) 18600 — 19500 0.13 (J) — — — 0.127 (J) 2.82 (J) 4.44 (J) 

Cañon de Valle 7 3530 4.6 (J) — 2.93 (J) 18000 — 12500 0.37 (J) — — — 0.77 7.76 7.66 

Cañon de Valle 8 3730 — — 1.6 (J) 17400 — 16200 0.18 (J) — — — 0.258 5.7 — 

Cañon de Valle 9 4770 — — 2.31 (J) 316000 — 16000 0.095 (J) — — — 0.22 6.72 14.3 

Cañon de Valle Q-Site tributary (E256.5) — — — — — — — — — — — — — — 

Cañon de Valle above SR-501 (E253) 2980 — — — 5160 — — 0.45 — — — — — 14.1 

Cañon de Valle above Water (E262) 4130 — — 0.3 10500 — — — — — — — 7.3 16.1 

Cañon de Valle at Water Canyon 4560 7.6 (J) 44600 (J-, J) — 14200 113 15700 0.4 (J) — 193 (JN-) — 0.25 3.5 (J) 6.98 

Cañon de Valle tributary at Burn Grounds (E257) — — — 0.55 (J) — — — — — — — — — — 

CdV-5.29 Spring 1690 — — — 4350 83.1 (J+) — — — 118 (J+) — — 2.2 (J) 5.9 (J) 

Fish Ladder Spring 6670 — 66700 1.41 (J) 22600 (J) 102 23800 0.393 (J) 2.6 2300 — 1.2 (J) 28.4 56.3 

Fishladder Canyon at Cañon de Valle 19000 — 170000 0.96 11200 447 15200 1.1 9.3 533 — 25.6 126 420 

Martin Spring 3830 1.11 (J) 70300 0.32 (J) 36400 152 21600 0.338 (J) — 969 — 3.12 9.2 25.8 

Martin Spring Canyon 1 4830 — — — 31800 — 21300 0.37 (J) — — — 0.365 31 93.1 

Martin Spring Canyon 2 4300 3.44 (J) — — 28200 — 28900 0.52 (J) — — — 0.378 11.9 24.2 

Martin Spring Canyon 3 4580 3.61 (J) — — 31400 — 30900 0.18 (J) — — — 0.372 12.1 21.2 

Martin Spring Canyon 5 4880 4.6 (J) — — 22100 — 25900 0.141 (J) — — — 0.466 14.4 41.5 

Martin Spring Canyon 6 4970 3.1 (J) — — 16900 — 45500 0.15 (J) — — — 0.816 17.6 42.9 

S Site Canyon above Water (E252.8) — — — — — — — — — — — — — — 

SWSC Spring 3900 — 43900 0.382 (J) 25900 164 18000 0.343 (J) — 380 (J+) — 0.57 6.2 8.52 

WA-625 Spring 4210 — — — 13300 110 — — — 787 — 0.085 (J) 2.4 (JN-) 3 

Water Canyon above Cañon de Valle 5080 11.1 (J) 52900 — 16300 130 20200 0.364 (J) — 178 (JN-) — 0.1 4.6 9.1 
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ESLa na 5 na 0.36 na 620 na 18 na na na 1.8 19 66 

Standard Level (ephemeral stream classification) na 5 na na na na na na na na na na na na 

Standard Type na WHU na na na na na na na na na na na na 

NMED Tap Waterd na 183 na 183 na 21900 na 2.41 na na na 110 183 11000 

Water above S Site Canyon (E252.5) 4650 2.3 (JN-) 36900 — 14300 109 — — — — — — 1.5 4 

Water at Beta (WBCW) 4470 — — — 14000 113 — — — 311 (J) — 0.112 (J) 4.37 (J) 6.16 (J) 

Water at SR-4 (E263) 4360 3.1 — — 13900 — — — — — — — 2.4 (JN-) 3.8 

Water below MDA AB (E262.5) 4770 — 36900 — 15100 108 — — — — — 0.102 8.4 (J+) 17.8 

Water below SR-4 (E265) 4320 — — — 14000 — — — — — — — 3.2 (JN-) 3.7 

Location (perennial stream classification)                             

Standard Level (perennial stream classification) na 5 na na na na na na na na na na na na 

Standard Type na WHU na na na na na na na na na na na na 

Ancho Spring 1940 — 73100 0.82 11000 63.9 2560 — — 85 (J) — 0.484 8.8 7.1 (J) 

Between E252 and Water at Beta (P252W) 4000 — — — 14000 102 — 0.446 (J) — 263 (J-) — 0.118 (J) 4.49 (J) 5.91 (J) 

Burning Ground Spring 3740 4.03 (J) 45200 0.4 24900 153 12800 0.46 — 536 — 0.895 5.8 5.1 

Cañon de Valle below MDA P (E256) 4700 — 39000 0.23 21400 179 — 0.69 (J) — 377 (J+) — 0.217 1.98 (J) 5.9 

Doe Spring 1490 — 74600 — 11700 53.1 1820 — — 147 (J+) — 0.38 8.3 — 

Peter Spring 5300 — 89800 7.5 28100 154 16100 0.075 (J) — 472 129 0.92 21.2 54.4 

Spring 5 2100 — 66400 — 13100 93.2 4720 — — — — 0.939 12.4 — 

Spring 5A 3990 — — — 25200 211 — — — — — 2.5 17.9 7.8 (J) 

Spring 5B 2120 — — — 12100 94.8 — — — — — 0.865 (J) 9.38 — 

Spring 6 2100 — 74500 — 10900 61.7 2340 — — — — 0.486 9 — 

Spring 6A 2100 — 73300 — 17900 84.7 2750 — — — — 1.3 13.7 — 

Spring 6AAA 2060 — 78300 — 10200 49.5 1810 — — — — 0.289 7.6 — 

Spring 7 2880 — 77000 — 19900 112 2760 — — — — 1.72 12.4 — 

Spring 8A 2040 3.9 (JN-) 79200 — 11700 51 2150 — — — — 0.365 9 — 

Spring 9 1660 — 73900 — 11800 53.3 2010 — — 520 (J) — 1.09 8 — 

Spring 9A 1600 — 72800 — 11800 53.6 1980 — — — — 0.554 8.6 — 

Spring 9B 1680 — — — 11400 53.3 — 0.4 (J) — — — 0.293 14.8 6.68 (J) 
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Table 6.3-3 (continued) 

Location Po
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na
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um

 

Zi
nc

 

Location (perennial stream classification)                             

Standard Level (perennial stream classification) na 5 na na na na na na na na na na na na 

Standard Type na WHU na na na na na na na na na na na na 

Water Canyon Gallery 2780 — — — 6320 79.4 1090 — — 243 (J+) — 0.385 5.39 4 (J) 

Water above SR-501 (E252) 3570 — 45900 — 10900 90.4 — — — 395 (J-) — 0.181 (J) 6.37 30.8 

Notes: Values are in µg/L. Values are the maximum detected value. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a 

Water ESL. LANL ECORISK Database Version 2.5 (LANL 2010, 110846). 
b
 na = Not available. 

c 
pH dependent Aquatic Life Acute value. See Subsection K of NMAC 20.6.4.900 (salmonids absent). 

d 
NMED tap water from NMED (2009, 108070). 

e 
— = Not detected or not analyzed. 

f
  AqAcU, NMAC 20.6.4.900 J, Aquatic Life Acute (Nonfiltered). 
g
 WHU, NMAC 20.6.4.900 J, Wildlife Habitat (Nonfiltered). 

h
 LWU, NMAC 20.6.4.900 J, Livestock Watering (Nonfiltered). 

i 
AqChrU, NMAC 20.6.4..900 J, Aquatic Life Chronic (Nonfiltered). 
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Table 6.3-4 

Radionuclide COPCs in Filtered Nonstorm-Related Surface-Water Samples from the Water Canyon and Cañon de Valle Watershed 

Location G
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ha
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um
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35

/2
36

 

U
ra
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um

-2
38

 

ESLa na b na na na 0.1 570 22 24 24 

Standard Level (ephemeral stream classification) na na na 4000 60 500 200 300 200 

Standard Type na na na NMRPS c NMRPS NMRPS BCG d NMRPS BCG 

90's Line Pond — e — — — — — — — — 

CDV-5.0 SPRING — — — — — — 0.103 — 0.049 

Cañon de Valle 10 — — — — — — — — — 

Cañon de Valle 12 — — — — — — — — — 

Cañon de Valle 13 — — — — — — — — — 

Cañon de Valle 15 — — — — — — — — — 

Cañon de Valle 16 — — — — — — — — — 

Cañon de Valle 5 — — — — — — — — — 

Cañon de Valle 6 — — — — — — — — — 

Cañon de Valle 7 — — — — — — — — — 

Cañon de Valle 8 — — — — — — — — — 

Cañon de Valle 9 — — — — — — — — — 

Cañon de Valle Q-Site tributary (E256.5) — — — — — — — — — 

Cañon de Valle above SR-501 (E253) — — — — — — — — — 

Cañon de Valle above Water (E262) — — — — — — — — — 

Cañon de Valle at Water Canyon — — — — — — — — — 

Cañon de Valle tributary at Burn Grounds (E257) — — — — — — — — — 

CdV-5.29 Spring 2.04 (J) — — — — — — — — 

Fish Ladder Spring 2.86 2.86 9.25 — — — 0.162 — 0.166 

Fishladder Canyon at Cañon de Valle — — — — — — — — — 

Martin Spring 1.8 (J) — 5.65 (J) — — — 0.647 0.0394 0.408 

Martin Spring Canyon 1 — — — — — — — — — 

Martin Spring Canyon 2 — — — — — — — — — 

Martin Spring Canyon 3 — — — — — — — — — 

Martin Spring Canyon 5 — — — — — — — — — 

Martin Spring Canyon 6 — — — — — — — — — 

S Site Canyon above Water (E252.8) — — — — — — — — — 

SWSC Spring — — 3.72 (J) — — — 0.172 — 0.119 

WA-625 Spring — — — — — — — — — 
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Table 6.3-4 (continued) 

Location G
ro
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ha

 

G
ro

ss
 a

lp
ha

/b
et
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G
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U
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35
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36

 

U
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um
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38

 

ESLa na b na na na 0.1 570 22 24 24 

Standard Level (ephemeral stream classification) na na na 4000 60 500 200 300 200 

Standard Type na na na NMRPS c NMRPS NMRPS BCG d NMRPS BCG 

Water Canyon above Cañon de Valle — — — — — — — — — 

Water above S Site Canyon (E252.5) — — — — — — — — — 

Water at Beta (WBCW) — — 3.44 — — — — — — 

Water at SR-4 (E263) — — — — — — — — — 

Water below MDA AB (E262.5) — — — — — — — — — 

Water below SR-4 (E265) — — — — — — — — — 

Location (perennial stream classification) 

Ancho Spring — — 4.88 (J) — — — 0.253 — 0.132 (J) 

Between E252 and Water at Beta (P252W) — — 6.15 (J) — — 0.583 (J) 0.0498 (J) — 0.0418 (J) 

Burning Ground Spring — — 4.23 (J) — — — 0.214 — 0.141 

Cañon de Valle below MDA P (E256) — — 4.64 (J) — — — 0.172 (J) — 0.062 (J) 

Doe Spring — — 7.97 — — — 0.161 — 0.101 (J) 

Peter Spring — — — — — — — — — 

Spring 5 1.26 (J, J+) — 2.17 (J) 38.7 (J) — — 0.416 0.0324 (J) 0.202 (J) 

Spring 5A — — 1.81 (J) — 1.01 (J) — 1.46 0.251 0.763 

Spring 5B 0.969 (J) — 6.25 — — — 0.529 0.0485 (J) 0.269 

Spring 6 — — 4.3 (J) 53.7 (J) 0.602 (J) — 0.256 — 0.151 (J) 

Spring 6A — — 2.25 (J) — 1.2 (J) — 0.734 — 0.395 

Spring 6AAA — — — — — — 0.184 — 0.0881 (J) 

Spring 7 — — 3.54 (J) — — — 0.399 — 0.139 (J) 

Spring 8A — — 10.5 (J) — 3.45 — 0.502 — 0.11 (J) 

Spring 9 — — 4.4 (J) — 0.787 (J) — 0.356 — 0.287 

Spring 9A — — 7.29 (J) — — — 0.245 — 0.0933 (J) 

Spring 9B — — — — — — 0.121 — 0.0699 

Water Canyon Gallery — — 3.69 (J) — — — 0.198 — 0.079 

Water above SR-501 (E252) — — 7.29 (J) — — 0.28 (J) 0.116 (J) — 0.11 (J) 

Notes: Values are in pCi/L. Values are maximum detected value. No constituent exceeded a standard level. All standards adjusted to a target risk of 10
-5

. 
a 

Water ESL. LANL ECORISK Database Version 2.5 (LANL 2010, 110846). 
b
 na = Not available. 

c
 NMRPS, NMEIB Radiation Protection Standards (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.003.0004.htm). 

d
 BCG, DOE Biota Concentration Guides (DOE-STD-1153-2002) (DOE 2008, 085637). 

e 
— = Not a COPC (not detected or not analyzed). 
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Table 6.3-5 

Radionuclide COPCs in Nonfiltered Nonstorm-Related Surface-Water Samples from the Water Canyon and Cañon de Valle Watershed 

Location G
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ESLa na b na na na 0.09 19 570 5.9 6.8 0.81 160000000 22 24 24 

Standard Level (ephemeral stream classification) 15 na na na 60 20 500 na na 300 20000 200 300 200 

Standard Type LWU c na na na NMRPS d NMRPS NMRPS na na BCG e LWU BCG NMRPS BCG 

90's Line Pond — f — — — — — — — — — — — — — 

CDV-5.0 SPRING — — — — — — — — — — 29.6949 0.112 — 0.0651 

Cañon de Valle 10 — — — — — — — — — — 161.28 — — — 

Cañon de Valle 12 — — — — — — — — — — 145.28 — — — 

Cañon de Valle 13 — — — — — — — — — — 148.48 — — — 

Cañon de Valle 15 — — — — — — — — — — 142.72 — — — 

Cañon de Valle 16 — — — — — — — — — — 127.68 — — — 

Cañon de Valle 5 — — — — — — — — — — 175.36 — — — 

Cañon de Valle 6 — — — — — — — — — — 186.56 — — — 

Cañon de Valle 7 — — — — — — — — — — 158.72 — — — 

Cañon de Valle 8 — — — — — — — — — — 124.8 — — — 

Cañon de Valle 9 — — — — — — — — — — 150.72 — — — 

Cañon de Valle Q-Site tributary (E256.5) — — — — — — — — — — — — — — 

Cañon de Valle above SR-501 (E253) 4.29 (J) — 6.47 (JN+) — — — — — — — — 0.224 0.0592 (J) 0.215 

Cañon de Valle above Water (E262) 2.39 — 5.63 (J) — — — — 0.216 (J) — 0.15 (J) — 0.162 (J) — 0.129 (J) 

Cañon de Valle at Water Canyon — — — — — — — — — — 94.72 — — — 

Cañon de Valle tributary at Burn Grounds (E257) — — — — — — — — — — — — — — 

CdV-5.29 Spring — — — — — — — — — — 37.0388 — — — 

Fish Ladder Spring 14.3 3.91 18.2 — — — — — — — 315.52 0.546 — 0.528 

Fishladder Canyon at Cañon de Valle — — — — — — — — — — 96.1093 — — — 

Martin Spring 1.59 (J) — 5.05 (J) — — — — — — — 124.8 1.32 0.0812 0.881 

Martin Spring Canyon 1 — — — — — — — — — — 266.24 — — — 

Martin Spring Canyon 2 — — — — — — — — — — 276.48 — — — 

Martin Spring Canyon 3 — — — — — — — — — — 270.08 — — — 

Martin Spring Canyon 5 — — — — — — — — — — 337.28 — — — 

Martin Spring Canyon 6 — — — — — — — — — — 365.12 — — — 

S Site Canyon above Water (E252.8) — — — — — — — — — — — — — — 

SWSC Spring 4.7 4.7 36.6 — — — — 0.452 (J-) 0.25 (J-) 0.292 (J-) 85.12 0.73 0.055 0.489 

WA-625 Spring — — — — — — — — — — 75.3548 — — — 

Water Canyon above Cañon de Valle — — — — — — — — — — 129.9551 — — — 
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Table 6.3-5 (continued) 

Location G
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ESLa na b na na na 0.09 19 570 5.9 6.8 0.81 160000000 22 24 24 

Standard Level (ephemeral stream classification) 15 na na na 60 20 500 na na 300 20000 200 300 200 

Standard Type LWU c na na na NMRPS d NMRPS NMRPS na na BCG e LWU BCG NMRPS BCG 

Water above S Site Canyon (E252.5) — — — — — — — — — — — — — — 

Water at Beta (WBCW) 4.38 — 7.72 — — — — — — — 59.0705 — — 0.0427 

Water at SR-4 (E263) 2.38 (J-) — 6.29 (J, J-) — — — — 0.621 (J) — — — 0.542 (J) — 0.0523 (J) 

Water below MDA AB (E262.5) — — 6.06 (J) — 1.06 (J) — — — — — — 0.89 — 1.14 

Water below SR-4 (E265) — — 3.57 (J) — — — 0.495 (J) — — — — — — — 

Location (perennial stream classification)                             

Ancho Spring — — 6.4 — — — — — — — — 0.214 — 0.0968 

Between E252 and Water at Beta (P252W) — — 5.5 — — — — — — — 44.702 — — — 

Burning Ground Spring 1.14 (J) — 4.66 (J) 31.3 — — — — — — 117.44 0.455 — 0.188 

Cañon de Valle below MDA P (E256) 1.07 (J) — 7.7 (J) — — — — — — — 71.8425 0.112 — 0.0682 (J) 

Doe Spring — — 3.24 (J) — — — — — — — 3.89546 0.209 (J) — 0.11 (J) 

Peter Spring — — 4.39 — — — — — — — 218.24 — — — 

Spring 5 — — 6.35 — — — — — — — — 2.64 0.106 1.42 

Spring 5A — — — — — — — — — — 1.08562 (J) 1.16 — 0.593 

Spring 5B — — 6.02 — — — — — — — 2.17124 0.468 — 0.289 

Spring 6 — — 4.99 — — — — — — — 0.86211 (J) 0.49 — 0.11 (JN+, J) 

Spring 6A 2.24 (J) — 4.66 75.5 — — — — — — 0.57474 (J) 0.794 — 0.408 

Spring 6AAA — — — — — — — — — — — 0.218 — 0.0891 (J) 

Spring 7 — — 4.89 (J) — — — — — — — — 0.792 — 0.434 

Spring 8A — — 7.18 (J) — — — — — — — 1.14948 0.204 — 0.138 

Spring 9 — — 6.28 (J) — — — — — — — — 1.27 — 0.622 

Spring 9A — — 4.66 (J) — — — — — — — — 1.91 0.0394 0.893 

Spring 9B — — 3.32 — — — — — — — — 0.219 — 0.13 

Water Canyon Gallery — — 3.26 (J) — — 0.0273 (J) — — — — 28.89665 0.168 — 0.0672 (J) 

Water above SR-501 (E252) 2.84 2.84 5.09 (J) — — — — — — — 38.316 0.0674 (J) — 0.074 (J) 

Notes: Values are in pCi/L. Values are maximum detected value. No constituent exceeded a standard level. All standards adjusted to a target risk of 10
-5

. 
a 

Water ESL. LANL ECORISK Database Version 2.5 (LANL 2010, 110846). 
b 

na = Not available. 
c 

LWU, NMAC 20.6.4, Livestock Watering (Unfiltered) 
d
 NMRPS, NMEIB Radiation Protection Standards (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.003.0004.htm) 

e
 BCG, DOE Biota Concentration Guides (DOE-STD-1153-2002) (DOE 2008, 085637). 

f 
— = Not a COPC (not detected or not analyzed). 
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Table 6.3-6 

Organic COPCs in Nonfiltered Nonstorm-Related Surface-Water Samples from the Water Canyon and Cañon de Valle Watershed 

Location 2,
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C
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ESLa na b na 11000 na na 8600 12000 45 0.027 32 20000 na na 

Standard Level (ephemeral stream classification) na na na na na na na na na na na na na 

Standard Type na na na na na na na na na na na na na 

NMED Tap Waterc 36.5 na 21800 na 0.0416 na na 4.13 na 48 7060 1040 na 

90's Line Pond —d — 28.7 (J+) — 338 (J+, J) — — — — — 4.4 (J) — — 

CDV-5.0 SPRING — — — — — — — — — — — — — 

Cañon de Valle 10 — — 2.4 (J) — — 2.48 2.76 0.93 (J) — 4.2 (J) — — — 

Cañon de Valle 12 — — 6.2 — — 1.27 1.01 — — — — — — 

Cañon de Valle 13 — — 4.1 (J) — — 4.4 3 — — — — — — 

Cañon de Valle 15 — — 4.7 (J) — — 1.35 1.45 — — — — — — 

Cañon de Valle 16 — — 3.1 (J) — — 1.21 1.61 (J) — — 2.4 (J) — — — 

Cañon de Valle 5 — — 4.1 (J) — — 8.55 6.46 (J) — — — — — — 

Cañon de Valle 6 — — 1.7 (J) — — 9.03 8.11 — — — — — — 

Cañon de Valle 7 — — 7.2 — — 4.25 3.6 0.55 (J) — — — — — 

Cañon de Valle 8 — — — — — 3.18 3.57 — — — — — — 

Cañon de Valle 9 — — 8.4 — — 3.82 3.42 0.68 (J) — — — — — 

Cañon de Valle Q-Site tributary (E256.5) — — — — — — — — — — — — — 

Cañon de Valle above SR-501 (E253) — — — — — — — — — — — — — 

Cañon de Valle above Water (E262) — — — — — — — — — — — — — 

Cañon de Valle at Water Canyon 0.682 (J+) — 3 (J) 20.7 (J-, J) — 0.191 (J, J+) 0.188 (J) — — — — — — 

Cañon de Valle tributary at Burn Grounds (E257) — — — — — — — — — — — — — 

CdV-5.29 Spring — — — — — — — — — — — — — 

Fish Ladder Spring — — 17.2 7.6 — — — — — — — — — 

Fishladder Canyon at Cañon de Valle — — 10.8 (J+) — — — — — — — — — — 

Martin Spring 0.191 0.988 (J) 4.48 9.2 (J+) — 2.36 (J) 1.93 — — — 1.49 (J) 1.33 — 

Martin Spring Canyon 1 — — 2.5 (J) — — — — — — 1.8 (J) — — — 

Martin Spring Canyon 2 — — — — — — — — — — — — — 

Martin Spring Canyon 3 — — — — — — — — — 1.9 (J) — — — 

Martin Spring Canyon 5 — — — — — — — — — 2.1 (J-) — — — 

Martin Spring Canyon 6 — — 21.7 — — — — — — 1.4 (J-) — — — 

S Site Canyon above Water (E252.8) — — — — — — — — — — — — — 

SWSC Spring — 0.897 (J) 3.1 (J) — — 1.1 0.829 — — — — — — 



Water Canyon/Cañon de Valle Investigation Report 

 384 

Table 6.3-6 (continued) 

Location 2,
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ESLa na b na 11000 na na 8600 12000 45 0.027 32 20000 na na 

Standard Level (ephemeral stream classification) na na na na na na na na na na na na na 

Standard Type na na na na na na na na na na na na na 

NMED Tap Waterc 36.5 na 21800 na 0.0416 na na 4.13 na 48 7060 1040 na 

WA-625 Spring — — — — 9.01 (J) — — — — — 2.32 (J) — — 

Water Canyon above Cañon de Valle — — 10.1 (J-, J+) — — — — — — — — — — 

Water above S Site Canyon (E252.5) — — — — — — — — — — — — — 

Water at Beta (WBCW) — — 1.3 (J+) — — — — — — — — — — 

Water at SR-4 (E263) — — — — — — — — — — — — — 

Water below MDA AB (E262.5) — — — — — — — — — — — — — 

Water below SR-4 (E265) — — — — — — — — — — — — — 

Location (perennial stream classification)                           

Standard Level (perennial stream classification) na na na na 9 na na 510 0.18 22 na na na 

Standard Type na na na na HHPU e na na HHPU HHPU HHPU na na na 

Ancho Spring — — — — — — — — — — 2.3 (J) — — 

Between E252 and Water at Beta (P252W) — — 3.11 (J, J-) — — 0.15 0.251 (J) — — — — — — 

Burning Ground Spring — 0.823 (J) 6.1 — — 1.01 0.724 0.45 (J) — — — — — 

Cañon de Valle below MDA P (E256) — 0.403 (J) 2.4 — — 2.7 2.5 — 0.25 (J) — 2.71 (J) — — 

Doe Spring — — — — — — — — — — — — — 

Peter Spring — — 7.52 — — 1.52 (J-) 1.17 (J-) — — — — — — 

Spring 5 — — 2.85 — — — — — — — 6.48 (J) — — 

Spring 5A — — — — — — — — — — — — — 

Spring 5B — — — — — — — — — — — — — 

Spring 6 — — — — — — — — — — — — — 

Spring 6A — — — — — — — — — — — — — 

Spring 6AAA — — — — — — — — — — — — — 

Spring 7 — — — — — — — — — — — — — 

Spring 8A — — — — — — — — — — — — — 

Spring 9 — — 8.2 (J+) — — — — — — — — — 1.4 (J-) 

Spring 9A — — 2.3 — — — — — — — — — — 

Spring 9B — — — — — — — — — — 1.98 (J) — — 

Water Canyon Gallery — — — — — — — — — — — — — 

Water above SR-501 (E252) — — 1.8 — — — — — — — — — — 
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Table 6.3-6 (continued) 

Location C
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D
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ot

ol
ue

ne
[2
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ESLa na 43 10 na 32 320 na na na na na na 310 

Standard Level (ephemeral stream classification) na na 0.001 na na na na na na na na na na 

Standard Type na na WHU f na na na na na na na na na na 

NMED Tap Waterc 17.8 183 1.98 na 3650 48 na 1.49 365 110 29200 na 2.17 

90's Line Pond — — — — — — — — — — — — — 

CDV-5.0 SPRING — — — — — — — — — — 26.7 — — 

Cañon de Valle 10 — — — — — — — — — — — — — 

Cañon de Valle 12 — — — — — — — — — — — — — 

Cañon de Valle 13 — — — — 1.4 (J) — — — — — — — — 

Cañon de Valle 15 — — — — — — — — — — — — — 

Cañon de Valle 16 — — — — — — — — — — — — — 

Cañon de Valle 5 — — — — — — — — — — — — — 

Cañon de Valle 6 — — — — 1.1 (J) — — — — — — — 0.12 (J) 

Cañon de Valle 7 — — — — — — — — — — — — — 

Cañon de Valle 8 — — — — — — — — — — — — — 

Cañon de Valle 9 — — — — — — — — — — — — — 

Cañon de Valle Q-Site tributary (E256.5) — — — — — — — — — — — — — 

Cañon de Valle above SR-501 (E253) — — — — — — — — — — — — — 

Cañon de Valle above Water (E262) — — — — — — — — — — — — — 

Cañon de Valle at Water Canyon — — — — — — — — — — — — — 

Cañon de Valle tributary at Burn Grounds (E257) — — — — — — — — — — — — — 

CdV-5.29 Spring — — — — — — — — — — — — — 

Fish Ladder Spring — — — — — — — — 6.3 (J+) — — — — 

Fishladder Canyon at Cañon de Valle — — — — — — — — — — — — — 

Martin Spring — — — 0.37 — — — — — — 53.6 — 0.118 (J) 

Martin Spring Canyon 1 — — — — — — — — — — — — — 

Martin Spring Canyon 2 — — — — 1.2 (J) — — — — — — — — 

Martin Spring Canyon 3 — — — — — — — — — — — — — 

Martin Spring Canyon 5 — — — — 1.2 (J) — — — — — — — — 

Martin Spring Canyon 6 — — — — — — — — — — — — — 

S Site Canyon above Water (E252.8) — — — — — — — — — — — — — 

SWSC Spring — — — 0.38 (J) — — — — — — — — — 

WA-625 Spring — — — — — — — — — — — — — 
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Table 6.3-6 (continued) 

Location C
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ESLa na 43 10 na 32 320 na na na na na na 310 

Standard Level (ephemeral stream classification) na na 0.001 na na na na na na na na na na 

Standard Type na na WHU f na na na na na na na na na na 

NMED Tap Waterc 17.8 183 1.98 na 3650 48 na 1.49 365 110 29200 na 2.17 

Water Canyon above Cañon de Valle — — — — — — — — — — — — — 

Water above S Site Canyon (E252.5) — — — — — — — — — — — — — 

Water at Beta (WBCW) — — — — — — — — — — — — — 

Water at SR-4 (E263) — — — — — — — — — — — — — 

Water below MDA AB (E262.5) — — — — — — — — — — — — — 

Water below SR-4 (E265) — — — — — — — — — — — — — 

Location (perennial stream classification)                           

Standard Level (perennial stream classification) na 150 0.001 na 4500 na 960 0.28 na 290 44000 850 34 

Standard Type na HHPU WHU na HHPU na HHPU HHPU na HHPU HHPU HHPU HHPU 

Ancho Spring — — — — — — — — — — — — — 

Between E252 and Water at Beta (P252W) — — — — — — — — — — — — — 

Burning Ground Spring — — — 0.27 1.4 (J) — — — — — 2.18 (J) — — 

Cañon de Valle below MDA P (E256) — — — 0.5 — — — — — — — — — 

Doe Spring — — — — — — — — — — — — — 

Peter Spring — — — — — — — — — — — — — 

Spring 5 — — — — — — — — — — — — — 

Spring 5A — — — — — — — — — — — — — 

Spring 5B — — — — — — — — — — — — — 

Spring 6 — — — — — — — — — — — — — 

Spring 6A — — — — — — 0.375 (J) — — — — — — 

Spring 6AAA — — — — — — — — — — — — — 

Spring 7 — — — — — — — — — — — — — 

Spring 8A — 0.57 (J) — — — 6.38 (J+) — 9.6 (J-) — 0.58 (J) — 0.55 (J) — 

Spring 9 — — — — — — 0.279 (J) — — — — — — 

Spring 9A 0.375 (J) — — — — 3.61 (J+) 0.513 (J) — — — — — — 

Spring 9B — — — — — — 0.316 (J) — — — — — — 

Water Canyon Gallery — — 0.0076 — — — — — — — — — — 

Water above SR-501 (E252) — — — — — — — — — — — — — 
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Table 6.3-6 (continued) 
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ESLa 60 330000 na na na na na 2200 na 9600 na na 

Standard Level (ephemeral stream classification) na na na na na na na na na na na na 

Standard Type na na na na na na na na na na na na 

NMED Tap Waterc 36.5 1830 na na na na na 48 na 3.05 na na 

90's Line Pond — 13.6 (J-) — — — — — — — — — — 

CDV-5.0 SPRING — — — — — — — — — — — — 

Cañon de Valle 10 — 65.3 — — — — 1.2 — — — — — 

Cañon de Valle 12 — 66.8 — — — — — — — — — — 

Cañon de Valle 13 — 54 (J) — — — — 0.73 — — — — — 

Cañon de Valle 15 — 76.6 — — — — — — — — — — 

Cañon de Valle 16 — 69.5 (J) — — — — — — — — — — 

Cañon de Valle 5 — 111 — — — — 5.4 — — — — — 

Cañon de Valle 6 — 106 — — — — 4.2 — — — — — 

Cañon de Valle 7 — 44.4 — — — — 1.9 — — — — — 

Cañon de Valle 8 — 41.8 — — — — 1.1 — — — — — 

Cañon de Valle 9 — 68.1 — — — — 0.93 — — — — — 

Cañon de Valle Q-Site tributary (E256.5) — — — — — — — — — — — — 

Cañon de Valle above SR-501 (E253) — — — — — — — — — — — — 

Cañon de Valle above Water (E262) — 26.1 — — — — — — — — — — 

Cañon de Valle at Water Canyon — 45 (J+, J) — — — — — — — — — — 

Cañon de Valle tributary at Burn Grounds (E257) — — — — — — — — — — — — 

CdV-5.29 Spring — — — — — — — — — — — — 

Fish Ladder Spring — 36.6 (J+, J) 1.2e-005 (J) 3.15e-005 (J) 2.79e-006 (J) 6.7e-006 (J) 0.24 (J) — — — 7.4e-005 (J) 7.03e-006 (J) 

Fishladder Canyon at Cañon de Valle — 10.5 (J, J-) — — — — — 5.04 — — — — 

Martin Spring 0.09 31.7 (J, J+) — — — — 1.1 3.12 — — — — 

Martin Spring Canyon 1 — 4.71 — — — — 0.81 — — — — — 

Martin Spring Canyon 2 — 1.17 — — — — — — — — — — 

Martin Spring Canyon 3 — 1.35 — — — — — — — 0.175 (J-) — — 

Martin Spring Canyon 5 — 0.294 (J-) — — — — — — — — — — 
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Table 6.3-6 (continued) 
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ESLa 60 330000 na na na na na 2200 na 9600 na na 

Standard Level (ephemeral stream classification) na na na na na na na na na na na na 

Standard Type na na na na na na na na na na na na 

NMED Tap Waterc 36.5 1830 na na na na na 48 na 3.05 na na 

Martin Spring Canyon 6 — 0.746 (J-) — — — — — — — — — — 

S Site Canyon above Water (E252.8) — — — — — — — — — — — — 

SWSC Spring — 5.28 — — — — 1.4 — — — — — 

WA-625 Spring — — — — — — — — — — — — 

Water Canyon above Cañon de Valle — 0.304 (J+, J-) — — — — — 5.42 — — — — 

Water above S Site Canyon (E252.5) — — — — — — — — — — — — 

Water at Beta (WBCW) — 1.89 (J) — — — — — — — — — — 

Water at SR-4 (E263) — 1.7 — — — — — — — — — — 

Water below MDA AB (E262.5) — 1.4 — — — — — — — — — — 

Water below SR-4 (E265) — — — — — — — — — — — — 

Location (perennial stream classification)                         

Standard Level (perennial stream classification) na na na na na na na 5900 na na na na 

Standard Type na na na na na na na HHPU na na na na 

Ancho Spring — — — — — — — — — — — — 

Between E252 and Water at Beta (P252W) — 0.186 (J) — — — — — — — — 4.07e-006 (J) — 

Burning Ground Spring 0.0218 (J) 5.91 8.83e-007 (J) 2.07e-006 (J) — — 1 — — — 1.78e-005 (J) — 

Cañon de Valle below MDA P (E256) — 52.3 — — — — 1.7 — — — 3.87e-006 (J) — 

Doe Spring — — — — — — — — — — — — 

Peter Spring — 35.7 (J-) — — — — 0.49 (J-) — — — — — 

Spring 5 — — — 1.76E-06 — 8.70E-07 — — — — — — 

Spring 5A — — — — — — — — — — — — 

Spring 5B — — — — — — — — — — — — 

Spring 6 — — — 2.32E-06 — — — — — — — — 

Spring 6A — — — — — — — — — — — — 
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Table 6.3-6 (continued) 
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Location (perennial stream classification)                         

Standard Level (perennial stream classification) na na na na na na na 5900 na na na na 

Standard Type na na na na na na na HHPU na na na na 

Spring 6AAA — — — — — — — — — — — — 

Spring 7 — — — — — — — — — — — — 

Spring 8A — — — — — — — — 0.48 (J) — — — 

Spring 9 — — — — — — — — — — — — 

Spring 9A — — — — — — — — — — — — 

Spring 9B — — — — — — — — — — — — 

Water Canyon Gallery — — — — — — — — — — — — 

Water above SR-501 (E252) — — — — — — — — — — — 1.87e-006 (J) 
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Table 6.3-6 (continued) 

Location Pe
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ESLa na na 44000 na na na na 120 130 350 60000 40000 

Standard Level (ephemeral stream classification) na na na na na na na 33 na na na na 

Standard Type na na na na na na na HHEU g na na na na 

NMED Tap Waterc na na 6.11 1620 na 5.17E-05 na 1.08 2280 16.5 na 18.3 

90's Line Pond — — 8.13 (J-) — — — — — — — — — 

CDV-5.0 SPRING — — — — — — — — 0.348 (J) — — — 

Cañon de Valle 10 — 6.1 (J) 108 — 0.38 (J) — — — — — — — 

Cañon de Valle 12 — — 54.5 — — — — — — — — — 

Cañon de Valle 13 — — 40 — 0.29 (J) — — — — — — — 

Cañon de Valle 15 — — 42.3 — — — — — — — — — 

Cañon de Valle 16 — — 45.3 — — — — — — — — — 

Cañon de Valle 5 — — 226 — 1 — — — — — — 0.0943 (J) 

Cañon de Valle 6 — — 188 — 0.9 — — — — — — 0.325 

Cañon de Valle 7 — 16.1 101 — 0.43 (J) — — — — — — 0.635 

Cañon de Valle 8 — 9.8 (J) 68.1 — 0.42 (J) — — — — — — 0.148 (J) 

Cañon de Valle 9 — 7 (J) 118 — 0.42 (J) — — — — — — 0.256 (J) 

Cañon de Valle Q-Site tributary (E256.5) — — — — — — — — — — — — 

Cañon de Valle above SR-501 (E253) — — — — — — — — — — — — 

Cañon de Valle above Water (E262) — — 5.94 — — — — — — — — — 

Cañon de Valle at Water Canyon — — 11.7 (J) — — — — — — — — — 

Cañon de Valle tributary at Burn Grounds (E257) — — — — — — — — — — — — 

CdV-5.29 Spring — — — — — — — — — — — — 

Fish Ladder Spring — — 2.88 (J) — — — — 39.1 0.281 9.9 — — 

Fishladder Canyon at Cañon de Valle — — 0.77 (J) — — — — — — — — — 

Martin Spring — — 181 (J, J-) — 1.1 — — 0.428 — 0.627 0.93 — 

Martin Spring Canyon 1 — — 25.1 — 0.43 (J) — — — — — — — 

Martin Spring Canyon 2 — — 1.71 — — — — — — — — — 

Martin Spring Canyon 3 — — 1.13 — — — — — — — — — 

Martin Spring Canyon 5 — — 0.127 (J-) — — — — — — — — — 

Martin Spring Canyon 6 — — 0.199 (J-) — — — — — — — — — 

S Site Canyon above Water (E252.8) — — — — — — — — — — — — 
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Table 6.3-6 (continued) 
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ESLa na na 44000 na na na na 120 130 350 60000 40000 

Standard Level (ephemeral stream classification) na na na na na na na 33 na na na na 

Standard Type na na na na na na na HHEU g na na na na 

NMED Tap Waterc na na 6.11 1620 na 5.17E-05 na 1.08 2280 16.5 na 18.3 

SWSC Spring — — 61 — 0.43 (J) — — 1.7 — 1.6 1.41 0.667 

WA-625 Spring — — — — — — — — — — — — 

Water Canyon above Cañon de Valle — — — — — — — — — — — — 

Water above S Site Canyon (E252.5) — — — — — — — — — — — — 

Water at Beta (WBCW) — — 0.228 (J) — — — — — — — — — 

Water at SR-4 (E263) — — — — — — — — — — — — 

Water below MDA AB (E262.5) — — — — — — — — — — — — 

Water below SR-4 (E265) — — — — — — — — — — — — 

Location (perennial stream classification)                         

Standard Level (perennial stream classification) na na na na na na na 33 15000 300 na na 

Standard Type na na na na na na na HHEU HHPU HHPU na na 

Ancho Spring — — — — — — — — — — — — 

Between E252 and Water at Beta (P252W) — — 0.13 (J) 0.5 (J) — — — — — — — — 

Burning Ground Spring — — 42.1 (J-) — 0.38 (J) — — 2.8 — 2.9 2.79 3.41 (J-) 

Cañon de Valle below MDA P (E256) — — 55.2 — 1.5 — — — 1.55 — — — 

Doe Spring — — — — — — — — — — — — 

Peter Spring — — 58.7 (J-) — — — — — 0.312 0.264 — — 

Spring 5 — — — — — — — — 0.741 — — — 

Spring 5A — — — — — — — — — — — — 

Spring 5B — — — — — — 1.44e-006 (J) — — — — — 

Spring 6 8.81E-07 — — — — — — — — — — — 

Spring 6A — — — — — — — — 0.3 (J) — — — 

Spring 6AAA — — — — — — — — — — — — 

Spring 7 — — — — — — — — — — — — 

Spring 8A — — — — — — — — — — — — 

Spring 9 — — — — — — — — 0.473 — — — 
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Table 6.3-6 (continued) 
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Location (perennial stream classification)                         

Standard Level (perennial stream classification) na na na na na na na 33 15000 300 na na 

Standard Type na na na na na na na HHEU HHPU HHPU na na 

Spring 9A — — — — — — — — 0.42 — — — 

Spring 9B — — — — — — — — 0.533 (J) — — — 

Water Canyon Gallery — — — — — — — — — — — — 

Water above SR-501 (E252) — — — — — 2.37e-006 (J, NJ) 2.37e-006 (J) — — — — — 

Notes: Values are in g/L. Values are the maximum detected value. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a 

Water ESL. LANL ECORISK Database Version 2.5 (LANL 2010, 110846). 
b 

na = Not available. 
c 

NMED tap water from NMED (2009, 108070). 
d 

 — = Not detected or not analyzed. 
e
 HHPU, NMAC 20.6.4, Human Health Perennial (Nonfiltered). 

f
 WHU, NMAC 20.6.4, Wildlife Habitat (Nonfiltered). 
g
 HHEU, NMAC 20.6.4, Human Health Ephemeral (Persistent analyte, Nonfiltered). 
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Table 6.3-7 

Inorganic COPCs in Filtered Alluvial Groundwater and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 

Location A
lk

al
in

ity
-C

O
3 

A
lk
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ity
-C

O
3+

H
C

O
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A
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C
O

3 

A
lu

m
in

um
 

A
m

m
on

ia
 a
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hl
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C
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iu
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C
ob

al
t 

C
op

pe
r 

Fl
uo

rid
e 

H
ar

dn
es

s 

Iro
n 

LANL Alluvial GW BVa na b 76000 na 15670 250 5 68.57 51.89 100 2.5 26360 69760 5 5 5 270 na 8270 

Standard Level na na na 5000 na 10 1000 750 na 5 na 250000 50 50 1000 1600 na 1000 

Standard Type na na na NMGSF c na MCL d NMGSF NMGSF na MCL na NMGSF NMGSF NMGSF NMGSF NMGSF na NMGSF 

NMED Tap Watere na na na 36500 na 0.448 7300 7300 na 18.3 na na na na 1460 2190 na 25600 

CDV-16-02655 795 288000 — f 23700 — 9.6 151 73.4 — 3.72 36700 98900 (J) 10.7 18.9 12.2 501 126000 15900 

CDV-16-02656 — — — — — — 5150 — — — — — — 5.66 — — 92400 — 

CDV-16-02657 — — — — — — 6590 — — — — — — 11.6 7.4 — 77900 — 

CDV-16-02658 — 86300 — — — — 12400 (J) — — — — — — 5.56 — 274 92100 — 

CDV-16-02659 — 96900 — — — — 8440 66.7 — — — — — — — 285 88900 — 

CdV-5.29 Spring — — — — — — — — — — — — — — — — 33800 — 

FLC-16-25278 — 77400 — — — — 618 — 114 — — — 6.29 (J) 7.9 7.01 (J) — 62200 10500 

FLC-16-25279 — — — — — — 218 (J+) — 107 — — — 5.9 (J) 18 7.1 (JN-, J-) — 34800 9730 

FLC-16-25280 — — — 16700 — — 713 — — — — — 10.2 5.7 9.36 (J) — 41900 10600 

MSC-16-06293 — 114000 — — — — 185 929 136 (J) — 42500 — — — 8.6 (J) 388 131000 — 

MSC-16-06294 — 133000 — — — — 283 (J+) 341 233 — 30300 — — 16.5 6.61 (J) 354 104000 — 

MSC-16-06295 — 115000 — — 256 (J-) 6.6 288 347 149 — 27900 — 7.13 (J) 10.1 9.46 306 (J+) 96500 — 

WA-625 Spring — — — — — — 701 53.5 — — — — — — — — 56100 — 

WCO-1r — — — — — — 82.8 — — — — — — — — — 58800 — 

WCO-2 — 160000 47800 — — — — — — — — — 5.1 (J) — — — 55000 — 
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Table 6.3-7 (continued) 

Location Le
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Su
lfa

te
 

To
ta
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je
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itr
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To
ta

l P
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Ph
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U
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um

 

Va
na

di
um

 

Zi
nc

 

LANL Alluvial GW BVa 1.88 7780 21 5 10 570 5210 3 64210 15540 120 24830 460 40 1.03 5 10 

Standard Level 15 na 200 1000 200 10000 na 50 na 1.1 21900 600000 na na 30 183 10000 

Standard Type MCL na NMGSF NMGSF NMGSF NMGSF na NMGSF na tapRSL g tapNMED h NMGSF na na NMGSF tapNMED NMGSF 

NMED Tap Watere na na 876 183 730 na na 183 na na 21900 na na na 110 183 11000 

CDV-16-02655 5.81 8400 111 6.2 23.3 590 10200 13.9 137000 206000 245 111000 (J) 533 1020 (J) 2.6 25.7 66.3 

CDV-16-02656 — — 109 — — — — 4.96 (J) — 22000 208 — — — — — 26.7 (J) 

CDV-16-02657 3.6 — 211 — — — — — — 27000 175 — — — — — 193 

CDV-16-02658 — — 885 — — — — — — 34400 232 — — — — — 10.2 

CDV-16-02659 — — — — — — — — — 20300 205 — — 51 — — 57.9 

CdV-5.29 Spring — — — — — — — — — — — — — 88 — — — 

FLC-16-25278 4.8 — 1370 — — — — — 88200 — 125 — 823 88 (JN-) — 16 41 

FLC-16-25279 4.97 — 1030 (J+) — — — — — 93100 — — — 517 103 — 14.7 28.3 

FLC-16-25280 6.9 — 73.1 — 12.3 — — — 95300 — — — — 306 (J) — 18.5 39.5 

MSC-16-06293 — — 182 — — — 5860 — — 55000 264 — — 88 2.85 6 413 

MSC-16-06294 3.12 — 1300 — — — 6830 — 71400 22600 (J+) 195 (J+) — 475 133 — 14.8 35.7 

MSC-16-06295 3.39 — 1740 6.5 57.1 — — — — 17400 166 (J+) — 876 410 (J) 2.73 13.9 29.3 

WA-625 Spring — — 71.7 — — — — — — — — — — — — — — 

WCO-1r — — — — — — — — — 16200 — — — — — — 121 

WCO-2 — — — — — — — — — — — — — 43 (JN-) — 5.7 — 

Notes: Values are in µg/L. Values are maximum values greater than the alluvial groundwater BV for analytes with a BV, and the maximum detected value for analytes without a BV. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a
 Alluvial groundwater (GW) BVs are from LANL (LANL 2007, 096665). 

b
 na = Not available. 

c
 NMGSF, NM Groundwater Standards (dissolved fraction, filtered sample), NMAC 20.6.2.3103 (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.006.0004.htm). 

d
 MCL = EPA maximum contaminant level. 

e
 NMED Tap Water = From same source as h, additional comparison value for some constituents. 

f
 — = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 
g
 tapRSL= EPA tap water from the EPA regional screening level publication (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

h 
tapNMED = NMED tap water from NMED (2009, 108070). 
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Table 6.3-8 

Inorganic COPCs in Nonfiltered Alluvial Groundwater and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 

Location A
lk

al
in
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O
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m
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B
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B
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C
ad

m
iu

m
 

C
al

ci
um

 

C
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C
hr
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iu

m
 

C
ob
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LANL Alluvial GW BVa na b na na na na na na na na na na na na na 

Standard Level na 36500 na 6 10 2000 4 7300 na 5 na na 100 11 

Standard Type na tapNMED c na MCL d MCL MCL MCL tapNMED na MCL na na MCL tapRSL e 

NMED Tap Waterf na 36500 na 14.6 0.448 7300 73 7300 na 18.3 na na na na 

CDV-16-02655 222000 199000 17 (J-, JN-) 5.31 21.2 789 9.62 90.4 195 31.4 36500 91200 110 15.1 

CDV-16-02656 87500 15200 — g 0.62 (J) 2.52 (J) 5150 0.91 24.8 110 1.37 26000 22700 9.45 3.21 (J) 

CDV-16-02657 71600 149000 181 1 (J) 25.2 21100 (J) 6.7 67.5 239 2.4 44400 21600 71.6 25.6 

CDV-16-02658 115000 9990 — 0.4 (J) 3.73 (J) 12300 (J) 0.577 34.1 159 2.27 24000 33800 (J+) 12.7 5.16 

CDV-16-02659 90800 5110 — 0.88 3.96 (J) 8720 0.32 (J) 66.8 539 1 (J+) 26000 25900 (J+) 8.8 (J) 2.6 (J) 

CdV-5.29 Spring — 2130 — — — 26.4 (J) — — — — 8750 — — — 

FLC-16-25278 — 14100 (J+) — — 2.1 644 — 34.4 (J) — 0.142 (J) 18500 — 7.59 8.2 

FLC-16-25279 — 33100 — — 1.5 (J) 483 1.9 (J) 46.8 (J+) — 0.452 (J) 10300 — 9.11 (J) 13.1 

FLC-16-25280 — 29900 — — 3.02 (J) 1270 2 (J) 36.8 (J) — 0.35 (J) 14600 — 17.4 2.72 (J) 

MSC-16-06293 128000 18000 — 0.589 (J) — 311 1 912 — 0.85 (J) 37200 15400 9.7 6 

MSC-16-06294 93900 58900 25 (JN-) 0.31 (J) 4.02 (J) 478 2.38 (J) 348 142 0.861 (J) 31600 13600 19.7 (J) 18.5 

MSC-16-06295 87100 93600 246 1.4 (J) 13.4 980 3.68 344 139 1.93 29300 10300 53.5 15.2 

WA-625 Spring — 815 — — 1.6 721 — 53.9 — — 15500 — — — 

WCO-1r — 478 — — — 86.8 — 34.1 (J) — — 14900 — — — 

WCO-2 — 1340 — — — 59.2 — 44.5 — 0.17 (J) 13600 — 4.5 (J) — 
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Table 6.3-8 (continued) 

Location C
op
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r 

C
op

pe
r 

C
ya

ni
de

 [T
ot

al
] 

Fl
uo

rid
e 

H
ar

dn
es

s 

Iro
n 

Le
ad

 

M
ag

ne
si

um
 

M
an

ga
ne

se
 

M
er

cu
ry

 

M
ol

yb
de

nu
m

 

N
ic

ke
l 

N
itr

at
e-

N
itr

ite
 a

s 
N

itr
og

en
 

Pe
rc

hl
or

at
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LANL Alluvial GW BVa na na na na na na na na na 0.03 na na na na 

Standard Level 1300 1300 200 4000 na 25600 15 na 876 2 183 730 10000 26 

Standard Type MCL MCL MCL MCL na tapNMED MCL na tapNMED NMGSU h tapNMED tapNMED MCL tapRSL 

NMED Tap Waterf 1460 1460 na 2190 na 25600 na na 876 na 183 730 na na 

CDV-16-02655 55.2 55.2 2.57 (J) 723 126000 124000 66.8 21800 899 0.13 (J) 6.8 63.9 9100 0.899 

CDV-16-02656 10.5 10.5 4.95 (J) 299 92800 14900 10.7 7130 1040 — 0.532 8.69 1190 1.02 

CDV-16-02657 118 118 5.56 283 215000 127000 151 25300 2690 0.11 (J) 6 75.9 1550 0.601 

CDV-16-02658 7.38 7.38 6.19 (J-, JN-) 242 86200 9370 17.2 8090 818 — 0.416 (J) 6.2 43.6 0.382 

CDV-16-02659 4.32 (J) 4.32 (J) — 239 89000 3270 3.2 7790 80.2 0.063 0.949 2.2 444 0.538 

CdV-5.29 Spring — — — — 35000 719 — 3190 5.7 (J) — — — — — 

FLC-16-25278 5 (J) 5 (J) 4.02 (J-, JN-) — 64100 8350 5.58 4340 1460 — 0.74 7.3 (J) — — 

FLC-16-25279 10.8 (JN-, J-) 10.8 (JN-, J-) 2.1 (JN-) — 40700 18900 9.42 4580 1100 (J+) 0.042 (JN-) 1.02 (J) 13.3 (J) — — 

FLC-16-25280 15.3 15.3 — — 55600 16700 18.6 4690 114 0.032 (J) 2.4 (J) 14.3 — — 

MSC-16-06293 18.6 18.6 3.37 (J) 445 116000 11500 17.9 7120 352 0.13 (J) 1.68 9.7 500 0.269 

MSC-16-06294 18 18 7.79 312 109000 30300 17.3 7370 2050 0.072 (J) 4.7 12.3 1040 0.0629 (J) 

MSC-16-06295 48.6 48.6 8.28 236 102000 50700 31.5 10700 1700 0.442 11.5 25.9 4080 0.254 

WA-625 Spring — — 2.16 (JN-, J) — 57200 412 — 4470 84 — — 1.3 — — 

WCO-1r — — — — 60300 208 — 5630 2.68 (J) — 0.722 0.608 (J) — — 

WCO-2 — — — — 55400 581 — 5250 3.5 (J) — 0.55 — — — 
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Table 6.3-8 (continued) 

Location Po
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LANL Alluvial GW BVa na 3 na na na na na na na na na na na na 

Standard Level na 50 na 183 1.1 21900 na 2 22000 na na 30 183 11000 

Standard Type na MCL na tapNMED tapRSL tapNMED na MCL tapRSL na na MCL tapNMED tapNMED 

NMED Tap Waterf na 183 na 183 na 21900 na 2.41 na na na 110 183 11000 

CDV-16-02655 30800 9.5 131000 7.36 207000 242 80300 1.9 5.2 1640 (J+) — 9.04 144 524 

CDV-16-02656 6190 5.3 49500 2.07 (J) 22200 208 12300 0.452 (J) — 608 113 0.96 13.7 134 

CDV-16-02657 20300 10.4 203000 (J) 31.1 30700 516 12600 0.88 6.5 2360 — 16.6 125 4490 

CDV-16-02658 3950 3.1 (J) 49400 1.6 (J) 34600 217 9690 0.395 (J) — 246 121 0.633 8.83 42 

CDV-16-02659 4820 3.76 (J) 39000 1.05 (J) 20200 (J+) 206 15900 0.586 (J) 5.2 (J) 262 (J+) 74 0.18 (J) 7.3 80 

CdV-5.29 Spring 1690 — — — 4350 83.1 (J+) — — — 118 (J+) — — 2.2 (J) 5.9 (J) 

FLC-16-25278 4060 — — 0.35 (J) 8320 130 — — — 1030 — 0.543 16.7 28.5 

FLC-16-25279 6280 — — 0.61 (J) 10300 76.2 (J+) — — — 1020 (J) — 1.09 (J) 29.6 55.2 

FLC-16-25280 5420 — — 0.76 (J-) 12400 103 — — — 1990 (J) — 1.62 41.7 72.8 

MSC-16-06293 8000 — — — 70200 231 18500 0.608 (J) — 387 — 2.49 19.2 500 

MSC-16-06294 9960 4.02 (J) 47200 (J) 0.31 22900 (J+) 203 (J+) 42000 0.548 (J) 2.6 1080 (J) — 1.47 52.4 94.7 

MSC-16-06295 13400 3.97 (J) 66000 1 (J) 17400 175 (J+) 45700 0.621 — 1080 — 4.46 86.7 247 

WA-625 Spring 4210 — — — 13300 110 — — — 787 — 0.085 (J) 2.4 (JN-) 3 

WCO-1r 3840 — — — 17400 111 — — — 55 (J) — 0.101 (J) 1.66 (J) 146 

WCO-2 3680 — — — 14800 93.5 — 0.54 (J) — 54 (J+) — — 5.8 2.7 (J) 

Notes: Values are in µg/L. Values are maximum values greater than the alluvial groundwater BV for analytes with a BV, and the maximum detected value for analytes without a BV. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a
 Alluvial groundwater (GW) BVs are from LANL (LANL 2007, 096665). 

b
 na = Not available. 

c
 tapNMED = NMED tap water from NMED (2009, 108070). 

d
 MCL = EPA maximum contaminant level. 

e
 tapRSL= EPA tap water from the EPA regional screening level publication (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

f
 NMED Tap Water = From same source as c, additional comparison value for some constituents. 
g
 — = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 

h 
NMGSU, NM Groundwater Standards (nonfiltered sample), NMAC 20.6.2.3103 (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.006.0004.htm). 

 

 



Water Canyon/Cañon de Valle Investigation Report 

 398 

Table 6.3-9 

Radionuclide COPCs in Filtered Alluvial Groundwater and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 

Location Gross alpha Gross alpha/beta Gross beta Plutonium-239/240 Radium-226 Strontium-90 Uranium-234 Uranium-238 

LANL Alluvial GW BVa na b na na na na 0.06 0.16 0.12 

Standard Level 15 na na 20 5 500 300 300 

Standard Type MCL c na na NMRPS d MCL NMRPS NMRPS NMRPS 

CDV-16-02655 — e — — — — 0.458 0.237 0.18 

CDV-16-02656 — — 3.65 (J) — — — — — 

CDV-16-02657 — — — — — — — — 

CDV-16-02658 — — 3.52 — — — — — 

CDV-16-02659 — — 4.99 (J) 0.0227 (J) — — — — 

CdV-5.29 Spring 2.04 (J) — — — — — — — 

FLC-16-25278 — — 5.32 — — — — 0.141 

FLC-16-25279 — — 2.47 — — — — 0.167 

FLC-16-25280 5.13 5.13 10.2 — — 0.542 0.218 0.187 

MSC-16-06293 — — — — — — — — 

MSC-16-06294 — — 5.03 (J) — — — 0.166 — 

MSC-16-06295 — — — — — — — — 

WA-625 Spring — — — — — — — — 

WCO-1r — — — — — — — — 

WCO-2 — — 3.63 (JN+) — 1.03 (JN+) — — — 

Notes: Values are in pCi/L. Values are maximum values greater than the alluvial groundwater BV for analytes with a BV, and the maximum detected value for analytes without a BV. No 
constituent exceeded a standard level. All standards adjusted to a target risk of 10

-5
. 

a
 Intermediate groundwater (GW) BVs are from LANL (LANL 2007, 096665). 

b
 na = Not available. 

c 
MCL = EPA maximum contaminant level. 

d
 NMRPS, NMEIB Radiation Protection Standards (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.003.0004.htm). 

e
 — = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 
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Table 6.3-10 

Radionuclide COPCs in Nonfiltered Alluvial Groundwater and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 

Location G
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/2
36

 

U
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LANL Alluvial GW BVa na b na na na na na na na na na na 57.28 na na na 

Standard Level 15 na na na 20 4000 5 5 na na na 1000000 300 300 300 

Standard Type MCL c na na na NMRPS d NMRPS MCL MCL na na na NMRPS NMRPS NMRPS NMRPS 

CDV-16-02655 15.8 7.37 18.7 — e 0.0336 — — 0.545 — — — 402.318 0.731 0.0517 0.73 

CDV-16-02656 6.53 (J) — 6.62 (J) — 0.021 (J) — 3.59 2.56 — — — 156.8 0.0847 (J) — 0.0784 (J) 

CDV-16-02657 — — 4.18 — — — — — — — — 187.2 — — — 

CDV-16-02658 — — 4.2 (J) — — — — 1.26 — — — 128 0.0364 (J) — 0.0347 (J) 

CDV-16-02659 2.44 (J) — 8.38 (J) 25.1 — — — 1.44 (J) — — — 163.2 — — — 

CdV-5.29 Spring — — — — — — — — — — — — — — — 

FLC-16-25278 5.15 4.5 7.58 — — — 0.879 (J) 0.989 — — — — 0.365 — 0.371 

FLC-16-25279 12.1 12.1 17.8 12.1 — — 2.56 2.34 — — — — 0.465 — 0.554 

FLC-16-25280 12.2 12.2 27.4 20.3 — — — 0.863 — — — 127.72 0.873 0.0431 0.914 

MSC-16-06293 5.64 — — — — — — — — — — 256.3979 0.758 — 0.527 

MSC-16-06294 8.44 8.44 12.2 — — — 1.42 1.33 1.1 0.746 1.23 169.92 0.442 — 0.503 

MSC-16-06295 — — 8.83 — — — 0.73 0.875 (J) 0.213 0.173 0.223 377.92 0.223 — 0.277 

WA-625 Spring — — — — — — — — — — — 75.3548 — — — 

WCO-1r — — — 99.7 — — — — — — — — — — — 

WCO-2 — — 5.78 (J) — — 69.8 — — — — — 101.5374 — — — 

Notes: Values are in pCi/L. Values are maximum values greater than the alluvial groundwater BV for analytes with a BV, and the maximum detected value for analytes without a BV. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a
 Intermediate groundwater (GW) BVs are from LANL (LANL 2007, 096665). 

b
 na = Not available. 

c
 MCL = EPA maximum contaminant level. 

d
 NMRPS, NMEIB Radiation Protection Standards (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.003.0004.htm). 

e 
— = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 
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Table 6.3-11 

Organic COPCs in Nonfiltered Alluvial Groundwater and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 
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D
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Standard Level 21800 0.0416 na a 73 0.5 6 7060 100 290 2.8 1.98 1.98 na 

Standard Type tapNMED b tapNMED na tapRSL c MCL d MCL tapNMED NMGSU tapRSL tapNMED tapNMED tapNMED na 

NMED Tap Water e 21800 0.0416 na na 0.336 48 7060 1.93 na 2.8 1.98 1.98 na 

CDV-16-02655 6.1 — f — — — 2.4 (J-) 3.57 — — — — — — 

CDV-16-02656 13.5 — 0.0851 (J) 0.044 (J) — — — — — — — — — 

CDV-16-02657 5.2 — 3.55 (J-) 3.63 — — — — — — — — 0.39 (J) 

CDV-16-02658 5.7 (J+) — 0.27 0.0603 (J-) — 33.2 — 0.392 (J) — — — — 0.39 

CDV-16-02659 12.9 (J-) — 4.74 4.83 — — — — — — — — 1.2 

CdV-5.29 Spring — — — — — — — — — — — — — 

FLC-16-25278 — — — — — — — — — — — — — 

FLC-16-25279 — — — — — — 2.03 (J) — — — — — — 

FLC-16-25280 — — — — — — — — — — — — — 

MSC-16-06293 — — — — — 6.58 (J) — — — — — — — 

MSC-16-06294 6 — — — 0.054 (J-) 2.5 (J) — — 0.173 (J-) 0.0115 0.00838 0.016 — 

MSC-16-06295 16.1 — — — — — — — 0.167 (J-) — — — — 

WA-625 Spring — 9.01 (J) — — — — 2.32 (J) — — — — — — 

WCO-1r — — — — — — — — — — — — — 

WCO-2 7.17 (J-) — — — — — 5.3 — — — — — — 
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Table 6.3-11 (continued) 

Location D
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Standard Level 6 14 70 0.042 29200 2.17 36.5 1830 0.4 na na 679 g na 

Standard Type MCL tapReg6 h MCL tapNMED tapNMED tapNMED tapNMED tapNMED MCL na na tapNMED na 

NMED Tap Water e 48 na 365 0.042 29200 2.17 36.5 1830 0.149 na 8.66 679 na 

CDV-16-02655 — — — — — — — — 0.0138 (J) — — — 0.81 

CDV-16-02656 — — — — 4.99 (J) — — 2.87 (J+) — 1.81e-006 (J) — — 0.33 

CDV-16-02657 — — — — — — — 364 (J+) — — — — 15 

CDV-16-02658 9.6 (J) — — — — — — 73.2 — — — — 0.87 

CDV-16-02659 — — — — — 0.0522 (J) 0.162 54.4 — — 1.66 (J) — 1.9 (J) 

CdV-5.29 Spring — — — — — — — — — — — — — 

FLC-16-25278 — — — — — — — 3.8 (J-) — — — 0.93 — 

FLC-16-25279 — — — — — — — 9.86 (J-, J) — — — — — 

FLC-16-25280 — — 26.7 — — — — 36.6 (J) — — — — — 

MSC-16-06293 — — — — — — — 4.9 (J) — — — — — 

MSC-16-06294 — — — 0.00786 — — — 0.813 (J) — — — — — 

MSC-16-06295 — — — — 52 — — 2.65 (J, J+) — — — — — 

WA-625 Spring — — — — — — — — — — — — — 

WCO-1r — — — — — — — 1.98 (J) — — — — — 

WCO-2 — 0.58 — — — — — 11.9 (J+, J) — — — — — 
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Table 6.3-11 (continued) 

Location M
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-] 

Standard Level 5 30 na 1 6.11 1100 g na 5 750 na 5 18.3 

Standard Type MCL NMGSU i na MCL tapNMED tapRSL na MCL NMGSU na MCL tapNMED 

NMED Tap Water e 48 1.43 na 5.6 6.11 na na 1.08 2280 na 16.5 18.3 

CDV-16-02655 — — 1.76e-005 (J) — — — 0.33 (J) 1.2 0.459 (J-) — 0.34 (J) — 

CDV-16-02656 — — — — 9.2 (J) — — — 3.68 — 0.59 (J) — 

CDV-16-02657 — — — — 264 (J+) 0.873 (J) 0.29 (J) — — — — 0.107 (J-) 

CDV-16-02658 — — 3.13e-006 (J) — 27 — — 2.6 — — 2.86 — 

CDV-16-02659 — — 3.05e-006 (J) — 40.2 — 2.1 — 0.454 — — — 

CdV-5.29 Spring — — — — — — — — — — — — 

FLC-16-25278 — — — — 0.256 (J) — — — — — — — 

FLC-16-25279 — — — — 0.218 (J) — — — — — — — 

FLC-16-25280 — — — — 7.47 (J) — — 200 0.462 — 11.8 — 

MSC-16-06293 — — — — 0.509 (J) — — — — — — — 

MSC-16-06294 2.1 (J) — — — 0.843 (J) — — — 0.51 (J) 0.054 (UJ) — — 

MSC-16-06295 — — — — 0.65 (J) — — — 0.492 — — — 

WA-625 Spring — — — — — — — — — — — — 

WCO-1r — — — — 0.5 — — — — — — — 

WCO-2 2.13 (J) 0.27 — 7.8 4.12 (J) — — — 0.417 — — — 

Notes: Values are in µg/L. Values are the maximum detected value. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a 

na = Not available. 
b 

tapNMED = NMED tap water from the NMED Technical Background Document for Development of Soil Screening Levels, Rev 5.0, December 2009. (NMED 2009, 108070). 
c
 tapRSL= EPA tap water from the EPA regional screening level publication (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

d
 MCL = EPA maximum contaminant level. 

e
 NMED Tap Water = from NMED (2009, 108070). 

f
 — = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 
g
 Surrogate values used: Isopropylbenzene used as a surrogate for Isopropyltoluene[4-], and 1,3,5-Trinitrobenzene used as a surrogate for TATB. 

h
 tapReg6 = EPA Region 6 Human Health Media-Specific Screening Level, 3/8/2008 (2008, 101002). 

i 
NMGSU, NM Groundwater Standards (nonfiltered sample), NMAC 20.6.2.3103 (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.006.0004.htm). 
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Table 6.3-12 

Inorganic COPCs in Filtered Intermediate Groundwater and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 

Location A
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LANL Intermediate GW BVa na b 52000 na 1065.84 70 0.5 4.32 71.83 0.5 15.12 30 0.5 17310 7780 2.4 

Standard Level na na na 5000 na 6 10 1000 4 750 na 5 na 250000 50 

Standard Type na na na NMGSF c na MCL d MCL NMGSF MCL NMGSF na MCL na NMGSF NMGSF 

NMED Tap Watere na na na 36500 na 14.6 0.448 7300 73 7300 na 18.3 na na na 

16-26644 — f 59000 — — — — — 116 — 18.2 (J) 84.3 (J) — — 20600 (J+) 3.48 (J) 

Burning Ground Spring — 66600 — 2490 — — — 265 — 24.3 79 (J) — 23600 24600 3.2 (J) 

CDV-16-4ip;P1 — — — — — — — — — 115 96.9 (J) — — — — 

CDV-16-4ip;P2 — — — — — — — — — 89.9 — — — — 2.51 (J) 

CDV-37-1[i] — 65400 — — 85 (J-) 0.842 (J) — — — 17.4 (J) — — — — — 

CDV-5.0 SPRING — — — 4180 — — — 75.6 — — — — — — 2.6 (J) 

CdV-16-1[i] — 76900 54600 — — — — — — 65.4 117 — — — 4.08 (J) 

CdV-16-2[i]r — 56200 — — — 1.1 — — — 23.3 (J) 80 (J+) — — — — 

Fish Ladder Spring — — — 10600 201 (J) 0.709 (J) 4.48 (J) 382 0.561 67.7 — — — 8420 5.78 

Martin Spring — 107000 — 3930 — — — 186 — 1880 177 (J) — 32100 32000 3.42 (J) 

PCI-2 — — — — — — — — — 16.9 (J) — — — — — 

Peter Spring — 59100 — 4710 — — — 3120 — 24.5 87 2.7 20900 38800 2.9 

R-19;P1 5230 80200 — — — — — — — 20.9 (J) — — 17600 — 4.45 (J) 

R-25;P1 — 60200 — — — — — — — 163 (J+) 96 (J) — 18200 13500 8.6 (J) 

R-25;P2 — 86400 — — 151 — — — — 245 95 — — 13400 — 

R-25;P3 38100 286000 — — 2660 0.67 (J) — — — 61.6 154 (J) — 100000 9090 — 

R-25;P4 — 80300 — — 131 (J) — — — — 28.8 (J) 111 (J) — 106000 11500 — 

R-25b — 90900 — — — 1.26 (J) 5.37 — — 51.4 — — — — 4.66 (J) 

R-26 PZ-2 — 90300 — — — 1.44 (J) — — — — 101 (J) — 25200 — 2.87 (J) 

R-26;P1 — — 47600 — — — — — — — — — — — 3.9 (J) 

R-27i — — — — — — — — — — — — — — — 

R-47i — 70900 — — — 0.541 (J) — — — 19.6 (J) 72.1 (J) — — — 2.78 (J) 

SWSC Spring — 69100 — 3150 — — — 327 — 36.4 (J) 94.8 (J) — 22900 24000 2.88 (J) 

Water Canyon Gallery — — — 3700 — — — — — — — — — — 4.67 (J) 
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Table 6.3-12 (continued) 

Location C
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LANL Intermediate GW BVa 1.2 5.32 na 230 na 839.99 0.3 6120 3.63 0.03 4.3 29 2410 0.18 

Standard Level 50 1000 200 1600 na 1000 15 na 200 2 1000 200 10000 26 

Standard Type NMGSF NMGSF NMGSF NMGSF na NMGSF MCL na NMGSF MCL NMGSF NMGSF NMGSF tapRSL g 

NMED Tap Watere na 1460 na 2190 na 25600 na na 876 na 183 730 na na 

16-26644 — — — 301 62700 — 3.31 — 4.07 (J) 0.087 (J) — — — 0.762 

Burning Ground Spring 3.39 (J) — — 252 88700 1200 0.734 (J) 7200 10.7 0.067 — — — 0.715 

CDV-16-4ip;P1 — — — — 43500 — — — 6.79 (J) — — — — 0.384 

CDV-16-4ip;P2 — — — — 39200 — — — 13.8 — — — — 0.376 

CDV-37-1[i] — — — — 33000 — — — 22.8 — — — — — 

CDV-5.0 SPRING — — — 233 60100 1380 0.642 (J) — 7.97 (J) — — — — 0.448 

CdV-16-1[i] — 17.2 (J-) — — 57000 — — — 10.8 — — — — 0.565 

CdV-16-2[i]r — 6.7 — 288 33800 — — — 13 — — — — 0.303 

Fish Ladder Spring 10.6 10.1 — 261 37800 6210 6.07 — 299 0.065 (J) — — — — 

Martin Spring 4.24 (J) — — 683 104000 1950 1.6 7550 22.6 0.051 (J) 4.4 — 3340 0.706 

PCI-2 1.99 (J) — — 379 32400 — — — 11.5 — — — — 0.192 (J) 

Peter Spring 8.5 — — — 76400 2400 1.2 — 1450 — — — — 0.604 

R-19;P1 — — — 849 56800 — — — — — — — — 0.381 

R-25;P1 11.5 — 31.1 (J) — 70600 — — — 183 — — 731 — 0.577 

R-25;P2 7.2 — 7.28 — 47400 2310 — — 150 — 7.1 520 (J) — — 

R-25;P3 — — — 277 251000 — — — — — 7.4 — — 0.497 

R-25;P4 — — — — 285000 — — — 51.7 — — — — 0.53 (J+) 

R-25b 5.43 7.47 (J) — — 45200 — 0.54 (J) — 102 — 40.3 — — 0.306 

R-26 PZ-2 14.2 — — — 89500 — — 6430 93.8 — — — — 1.12 

R-26;P1 — — — 273 31600 — — — — — — — — 0.246 

R-27i — — — — 33100 — — — 10.6 — — — — — 

R-47i — — — — 36500 — 0.585 (J) — 95.2 — 8.16 — — 0.272 (J+) 

SWSC Spring 2.97 (J) — — — 86800 1600 1.2 7170 11 — — — — 0.721 

Water Canyon Gallery 4.43 (J) — — — 40900 1500 0.649 (J) — 15.8 — — — — 0.345 
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Table 6.3-12 (continued) 

Location Po
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LANL Intermediate GW BVa 10030 1.25 50720 0.5 12190 154.76 40030 0.5 1.25 200 80 0.72 4.91 19 

Standard Level na 50 na 50 na 21900 600000 2 22000 na na 30 183 10000 

Standard Type na NMGSF na NMGSF na tapNMED h NMGSF MCL tapRSL na na NMGSF tapNMED NMGSF 

NMED Tap Watere na 183 na 183 na 21900 na 2.41 na na na 110 183 11000 

16-26644 — — — — 16800 — — — — — — — — — 

Burning Ground Spring — 3.12 (J) — — 26700 160 — — — — — — — — 

CDV-16-4ip;P1 — — 67100 — — — — — — — — — — — 

CDV-16-4ip;P2 — — 59700 — 12700 — — — — — 91 (J) — — — 

CDV-37-1[i] — — 63300 — 15100 — — — — — — — — 30.7 

CDV-5.0 SPRING — 1.4 (J) — — — — — — — — 294 — 6.35 — 

CdV-16-1[i] — — 61400 — 12700 — — 0.74 — 520 (J+) 107 — — 25.5 

CdV-16-2[i]r — — 68700 (J) — 19300 — — 0.51 — — 154 — — — 

Fish Ladder Spring — — 56700 0.906 (J) 13200 — — — — 1560 282 — 14.4 30.2 

Martin Spring — 3.7 (J) 53800 — 36000 — — 0.66 — 235 128 (J) 2.62 6.9 — 

PCI-2 — — 76500 — 12700 — — — — — — — — — 

Peter Spring — — — — 25600 — — — — — — — — — 

R-19;P1 — — 73700 — 15300 (J) — — 0.52 (J) — 324 110 — — — 

R-25;P1 — — — — — — — — — — — 43.7 — — 

R-25;P2 — 2.6 53600 (J) — 36900 (J) — — — — 227 7380 — — — 

R-25;P3 10300 — — — 19600 366 — 0.65 (J) — — — — 7.7 — 

R-25;P4 — — 56700 0.87 — 281 207000 — — — 154 (J) 0.812 — 20.1 

R-25b — — 56100 — 40800 — — — — — 165 (J) 3.12 — 1420 

R-26 PZ-2 — — — — — 156 — — — — — — — — 

R-26;P1 — — 59200 — — — — — — 616 111 — 9.5 — 

R-27i — — 71100 — — — — — — — 197 — — — 

R-47i — — 58800 — 30300 (J+) — — — 3.09 (J) — — 0.774 — — 

SWSC Spring — 1.5 (J) — — 24100 — — 0.6 — — 93 — 5.2 — 

Water Canyon Gallery — — — — — — — — — — 89 — 5.55 — 

Notes: Values are in µg/L. Values are maximum values greater than the intermediate groundwater BV for analytes with a BV, and the maximum detected value for analytes without a BV. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a
 Intermediate groundwater (GW) BVs are from LANL (LANL 2007, 096665). 

b
 na = Not available. 

c 
NMGSF, NM Groundwater Standards (dissolved fraction, filtered sample), NMAC 20.6.2.3103 (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.006.0004.htm). 

d
 MCL = EPA maximum contaminant level. 

e
 NMED Tap Water = From same source as h, additional comparison value for some constituents. 

f
 — = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 
g
 tapRSL= EPA tap water from the EPA regional screening level publication (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

h
 tapNMED = NMED tap water from NMED (2009, 108070). 
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Table 6.3-13 

Inorganic COPCs in Nonfiltered Intermediate Groundwater and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 
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LANL Intermediate GW BVa na b na na na na na na na na na na na na na 

Standard Level na na na 36500 na 6 10 2000 4 7300 na 5 na na 

Standard Type na na na tapNMED c na MCL d MCL MCL MCL tapNMED na MCL na na 

NMED Tap Watere na na na 36500 na 14.6 0.448 7300 73 7300 na 18.3 na na 

16-26644 — f — — 1060 — — — 137 — — — — 17000 — 

Burning Ground Spring — 71300 — 3720 — — — 271 0.197 (J) 23.8 (J) 103 0.117 (J) 22800 22500 

CDV-16-4ip;P1 — — — 639 (J+) — — — 8.89 — 106 — — 11000 — 

CDV-16-4ip;P2 — — — 335 — — — 10.8 — 88.9 — — 11400 — 

CDV-37-1[i] — — — 2110 (J+) — 0.809 (J) 1.53 (J) 34.2 — 18.7 (J) — — 9500 — 

CDV-5.0 SPRING — — — 4790 — — — 104 — 10.6 (J) — — 14600 — 

CdV-16-1[i] — — — 78.9 (J) — — 2.2 17.9 0.2 (J) 61.3 — — 13700 — 

CdV-16-2[i]r — — — 14000 (J+) — 0.72 4.44 (J) 67.9 2.8 28.5 — 0.27 13300 — 

Fish Ladder Spring — 68100 — 27500 (J) — 0.85 5.54 633 1.8 (J) 1110 120 0.51 19500 (J) 14600 

Martin Spring — 115000 — 8620 — — 3.89 (J) 184 0.28 1860 331 0.14 32300 31800 

PCI-2 — — — 392 — — — 23.5 — 17 (J) — — 9110 — 

Peter Spring — 70700 — 14900 — 0.34 (J) 1.7 3470 0.237 23.1 143 (J) 2.3 21600 29000 

R-19;P1 1780 70500 68600 409 — — 3.02 (J) 32 — 19.4 (J) — — 17700 3070 

R-25;P1 — 63700 63700 — — — — 10 (J-) — 196 — 0.045 21500 16600 (J+) 

R-25;P2 — 146000 145000 569 50 — — 6.7 — 431 — — 12000 13000 

R-25;P3 — — — 587 — 0.65 (J) — 41.3 — 60.3 — — 101000 — 

R-25;P4 — 75300 75300 152 560 — 2 (J) 21.3 — 29.3 (J) — — 104000 6330 

R-25b — — — 5090 — — 4.73 (J) 22.7 — 56.5 — — 13100 — 

R-26 PZ-2 — — — 8210 — — — 118 — — — 0.18 (J) 26300 — 

R-26;P1 — 47000 — — 39 (J-, JN-) — — 10 — 13.3 (J) — — 7640 — 

R-27i — — — 77.6 (J) — — 1.92 13.5 — — — — 8480 — 

R-47i — — — 569 — 0.551 (J) — 14.3 — 21.1 (J) — — 11200 — 

SWSC Spring — 56600 — 4340 — 14.4 (J) 2.1 361 — 40.5 (J) — — 24000 23500 

Water Canyon Gallery — 42800 42700 2960 — — — 40.3 — 12.4 (J) — — 10300 843 
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Table 6.3-13 (continued) 
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LANL Intermediate GW BVa na na na na na na na na na na 0.04 na na na 

Standard Level 100 11 1300 200 4000 na 25600 15 na 876 2 183 730 10000 

Standard Type MCL tapRSL g MCL MCL MCL na tapNMED MCL na tapNMED NMGSU h tapNMED tapNMED MCL 

NMED Tap Watere na na 1460 na 2190 na 25600 na na 876 na 183 730 na 

16-26644 30.1 — — — — 65300 597 0.999 (J) 5550 7.38 (J) — 0.668 8.18 — 

Burning Ground Spring 3.17 (J) 1.05 (J) 2.33 (J) 7.69 255 86000 1710 1.18 (J) 7060 10.3 — 0.739 3.8 (J) 1520 

CDV-16-4ip;P1 3.92 (J) — — — — 41300 359 1.27 (J) 3370 (J) 16 — — 1.97 (J) — 

CDV-16-4ip;P2 2.93 (J) — — — — 42200 211 2.15 3360 20.3 — 0.686 0.817 (J) — 

CDV-37-1[i] 15.4 — 17.7 — — 33700 1710 1.64 (J) 2500 32.6 — 2.48 10.4 — 

CDV-5.0 SPRING 2.5 (J) — 3.36 (J) — — 58300 1660 2.59 5330 78.7 — 0.24 (J) 1.58 (J) — 

CdV-16-1[i] 5.12 (J) — 63.2 (J) — — 55300 2750 12.7 (J) 5690 13.6 (J) — 3.6 9.79 — 

CdV-16-2[i]r 20.6 — 54.9 — — 53100 9840 (J+) 15.7 5110 100 0.082 9.56 10.6 — 

Fish Ladder Spring 16.2 3.8 11.1 4.52 (JN-) 403 70700 17400 (J) 13.8 5340 533 0.09 (J) 3.5 9.21 1220 

Martin Spring 5 — 5.6 4.37 756 108000 4830 3.7 7640 57.3 — 3.9 3.8 (J) 3950 

PCI-2 2.6 (J) — 5.85 (J) — — 32200 286 0.758 (J) 2390 13.8 — 1.06 1.93 (J) — 

Peter Spring 7.5 8.4 16.3 2.64 (J) 222 83000 12400 20 7070 2800 0.14 3.3 13.8 350 

R-19;P1 46.6 — — 2.02 (J) 674 56500 281 (J) — 3070 6.8 (J) — 6.2 28.6 380 

R-25;P1 153 18.4 — — 132 76900 4410 — 6240 409 — 2.3 1720 1150 

R-25;P2 70.5 7 2.43 (J-) — — 36500 4370 0.95 1580 156 — 16.7 537 (J) — 

R-25;P3 — — — — — 253000 — — — — — 7.8 6 — 

R-25;P4 4.6 — 2.66 (J-) —1.47 — 279000 210 0.336 5360 15.7 — 0.689 6.7 — 

R-25b 8.09 — 39.6 — — 50900 2410 7.03 4430 129 — 33.9 6.27 — 

R-26 PZ-2 117 52.4 49.4 — — 94400 10500 10.6 7000 209 — 17.6 73.2 — 

R-26;P1 25.1 — — 5.91 — 31300 66.9 — 3060 2.56 (J) — 1.4 14.9 295 

R-27i — — — — — 31200 87.4 (J) — 2440 10.9 — 1.81 (J) 1.67 (J) — 

R-47i 3.73 (J) — 4.19 (J) — — 39100 465 0.595 (J) 2740 105 — 8.29 4.93 — 

SWSC Spring 3.24 (J) — — 2.85 (JN-) 170 90600 2080 1.43 (J) 7460 34.1 — 0.753 3.46 1230 

Water Canyon Gallery 4.67 (J) — — 6.27 121 42400 1060 1.1 (J) 4070 10.7 — 0.26 (J) 1.3 (J) 150 
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Table 6.3-13 (continued) 
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LANL Intermediate GW BVa 0.17 na na 0.5 na na na na na na na na na na 

Standard Level 26 na na 183 na 21900 na 2 22000 na na 30 183 11000 

Standard Type RSL na na tapNMED na tapNMED na MCL tapRSL na na MCL tapNMED tapNMED 

NMED Tap Watere na na na 183 na 21900 na 2.41 na na na 110 183 11000 

16-26644 — 3110 — — 17600 107 — — — 247 — 0.692 4.6 (J) 11.1 

Burning Ground Spring 0.779 3740 45200 — 24900 153 12800 0.46 — 536 — 0.895 5.8 5.1 

CDV-16-4ip;P1 — 1210 — — 10200 67.1 — — — — — 1.1 2.53 (J) 8.7 (J) 

CDV-16-4ip;P2 — 1110 — — 12700 68.1 — — — — — 1.39 2.74 (J) 7.78 (J) 

CDV-37-1[i] — 657 — — 14900 55.6 — — — — — 1.18 1.47 (J) 116 

CDV-5.0 SPRING — 3980 — — 7770 136 — — — 729 (J) — 0.373 7.45 7.75 (J) 

CdV-16-1[i] 0.531 2540 61500 — 12900 98 — — — — — 0.62 3.4 38.2 (J) 

CdV-16-2[i]r 0.288 2250 68900 — 25800 94.3 — — — 439 (J) — 3.1 12.4 97.4 

Fish Ladder Spring 0.61 (J) 6670 66700 1.41 (J) 22600 (J) 102 23800 0.393 (J) 2.6 2300 — 1.2 (J) 28.4 56.3 

Martin Spring 0.68 3830 70300 — 36400 152 21600 0.338 (J) — 969 — 3.12 9.2 25.8 

PCI-2 — 396 — — 12900 50.3 — — 2.79 (J) — — 0.77 1.88 (J) 5.43 (J) 

Peter Spring 0.629 5300 89800 7.5 28100 154 16100 0.075 (J) — 472 129 0.92 21.2 54.4 

R-19;P1 0.299 (J-) 1080 73500 — 15200 77.2 3290 0.294 — — — 0.333 3.1 (J) 57.2 

R-25;P1 0.645 (J) 1310 46800 — 10400 105 10700 0.44 — — — 0.95 2.18 (J) 17.6 

R-25;P2 — 3090 58500 (J) — 102000 45.9 8940 — — — 15200 0.29 — 20.5 (J+) 

R-25;P3 — 10500 — — 19800 368 — — — 4260 — — 7.7 3.3 (J) 

R-25;P4 — 948 55000 — 10600 277 11800 — — 189 3350 0.828 1.9 (J) 11.1 

R-25b — 2290 — — 39400 111 — 0.38 (J) — 204 (J) — 3.26 4.72 (J) 1700 

R-26 PZ-2 — 6680 — — 12300 177 — — — — — 1.6 4.67 (J) 38.7 

R-26;P1 0.244 2320 57900 — 8910 46.5 — 0.4 (J) — 656 57 0.4 9.4 12.6 

R-27i — 939 — — 9940 48.4 — — — — — 0.289 2.23 8.94 

R-47i — 912 — — 31300 (J+) 70.7 — — — 106 — 0.864 1.46 (J) 12 

SWSC Spring 0.743 (J) 3900 43900 — 25900 164 18000 0.343 (J) — 380 (J+) — 0.57 6.2 8.52 

Water Canyon Gallery — 2780 — — 6320 79.4 1090 — — 243 (J+) — 0.385 5.39 4 (J) 

Notes: Values are in µg/L. Values are maximum values greater than the intermediate groundwater BV for analytes with a BV, and the maximum detected value for analytes without a BV. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a
 Intermediate groundwater (GW) BVs are from LANL (LANL 2007, 096665). 

b
 na = Not available. 

c 
tapNMED = NMED tap water NMED (2009, 108070). 

d
 MCL = EPA maximum contaminant level. 

e
 NMED Tap Water = From same source as h, additional comparison value for some constituents. 

f 
— = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 

g
 tapRSL= EPA tap water from the EPA regional screening level publication (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

h
 NMGSU, NM Groundwater Standards (nonfiltered sample), NMAC 20.6.2.3103 (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.006.0004.htm). 
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Table 6.3-14 

Radionuclide COPCs in Filtered Intermediate Groundwater and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 

Location Gross alpha Gross alpha/beta Gross beta Radium-226 Radium-228 Uranium-234 Uranium-235/236 Uranium-238 

LANL Intermediate GW BVa na b na na na na 0.26 na 0.2 

Standard Level 15 na na 5 5 300 300 300 

Standard Type MCL c na na MCL MCL NMRPS d NMRPS NMRPS 

16-26644 3.44 — e 3.2 1.28 0.783 0.381 0.0387 0.237 

Burning Ground Spring — — 4.23 (J) — — — — — 

CDV-16-4ip;P1 — — — — — — — — 

CDV-16-4ip;P2 — — — — — — — — 

CDV-37-1[i] — — — — — — — — 

CDV-5.0 SPRING — — — — — — — — 

CdV-16-1[i] — — 3.47 (J) — — 0.462 — — 

CdV-16-2[i]r — — — — — — — — 

Fishladder Spring 2.86 2.86 9.25 — — — — — 

Martin Spring 1.8 (J) — 5.65 (J) — — 0.647 0.0394 0.408 

PCI-2 — — — — — 0.27 (J+) — — 

Peter Spring — — — — — — — — 

R-19;P1 3.51 (J) — — — — 0.332 (J) — — 

R-25;P1 — — — — — 0.466 (JN+) — 0.297 

R-25;P2 — — — — — — — — 

R-25;P3 — — — — — — — — 

R-25;P4 — — — — — 0.38 — 0.293 

R-25b 3.92 3.92 3.78 — — 1.77 0.0615 0.554 

R-26 PZ-2 — — — — — — — — 

R-26;P1 — — 3.16 (J) — — — — — 

R-27i — — — — — — — — 

R-47i — — — — — — — — 

SWSC Spring — — 3.72 (J) — — — — — 

Water Canyon Gallery — — 3.69 (J) — — — — — 

Notes: Values are in pCi/L. Values are maximum values greater than the intermediate groundwater BV for analytes with a BV, and the maximum detected value for analytes without a BV. No 
constituent exceeded a standard level. All standards adjusted to a target risk of 10

-5
. 

a 
Intermediate groundwater (GW) BVs are from LANL (LANL 2007, 096665). 

b
 na = Not available. 

c
 MCL = EPA maximum contaminant level. 

d
 NMRPS, NMEIB Radiation Protection Standards (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.003.0004.htm) 

e
 — = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 
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Table 6.3-15 

Radionuclide COPCs in Nonfiltered Intermediate Groundwater and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 

Location G
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LANL Intermediate GW BVa na b na na na na na na na na na na na 7.54 na na na 

Standard Level 15 na na na 20 20 5 5 500 na na na 1000000 300 300 300 

Standard Type MCL c na na na NMRPS d NMRPS MCL MCL NMRPS na na na NMRPS NMRPS NMRPS NMRPS 

16-26644 — e — — — — — — — — — — — — — — — 

Burning Ground Spring 1.14 (J) — 4.66 (J) 31.3 — — — — — — — — 117.44 0.455 — 0.188 

CDV-16-4ip;P1 — — — 32.1 — — — — — — — — 17.33799 0.441 — 0.329 

CDV-16-4ip;P2 4.28 — 3.14 13.8 — — — — — — — — 23.9475 (J) 0.67 0.0495 0.607 

CDV-37-1[i] — — 3 469 — — — — — — — — — 0.592 0.0314 0.408 

CDV-5.0 SPRING — — — — — — — — — — — — 29.6949 0.112 — 0.0651 

CdV-16-1[i] 1.38 (J) — — — — — — — — — — — 67.6916 0.522 — 0.277 

CdV-16-2[i]r — — — 142 — — — 0.557 — — — 0.0377 9.99409 0.348 — 0.16 (J) 

Fishladder Spring 14.3 3.91 18.2 — — — — — — — — — 315.52 0.546 — 0.528 

Martin Spring 1.59 (J) — 5.05 (J) — — — — — — — — — 124.8 1.32 0.0812 0.881 

PCI-2 — — 3.95 — — — 0.601 — — — — — 8.49338 0.374 0.0391 0.32 

Peter Spring — — 4.39 — — — — — — — — — 218.24 — — — 

R-19;P1 8.59 8.59 — — — — — — 0.875 — — — — 0.317 (J) — 0.171 (J) 

R-25;P1 — — — 46.7 — — — — — — — — 42.24339 0.476 (JN+) — 0.303 

R-25;P2 5.28 — 4.41 — — 0.059 (J) — — — — — — 48.11851 0.171 — 0.158 

R-25;P3 — — — — — — — 0.927 — — — — 40.8704 — — — 

R-25;P4 3.09 (J) — — — — — — — — — — — 36.87915 0.733 — 0.455 

R-25b 9.06 9.06 6.9 — — — 0.808 — — 0.179 0.176 0.122 — 3.82 0.0924 1.4 

R-26 PZ-2 — — — — — — — — — — — — — — — — 

R-26;P1 — — 3.85 (J) — — — 0.431 0.646 — — — — — 0.257 (J, JN+) — 0.15 (J) 

R-27i — — 3.99 317 — — — — — — — — — 0.175 — 0.108 

R-47i 11.4 — 13.7 79.2 — — — — — — — — — 0.628 — 0.291 

SWSC Spring 4.7 4.7 36.6 — — — — — — 0.452 (J—) 0.25 (J—) 0.292 (J—) 85.12 0.73 0.055 0.489 

Water Canyon Gallery — — 3.26 (J) — 0.0273 (J) — — — — — — — 28.89665 0.168 — 0.0672 (J) 

Notes: Values are in pCi/L. Values are maximum values greater than the intermediate groundwater BV for analytes with a BV, and the maximum detected value for analytes without a BV. No constituent exceeded a standard level. All standards adjusted to a target risk of 10
-5

. 
a
 Intermediate groundwater (GW) BVs are from LANL (LANL 2007, 096665). 

b 
na = Not available. 

c
 MCL = EPA maximum contaminant level. 

d
 NMRPS, NMEIB Radiation Protection Standards (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.003.0004.htm). 

e
 — = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 
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Table 6.3-16 

Organic COPCs in Nonfiltered Intermediate Groundwater and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 
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Standard Level 36.5 a 36.5 a 370 a 21800 130 na b 73 5 150000 6 3700 7060 1040 17.8 1.98 

Standard Type tapNMED tapNMED tapRSL c tapNMED d tapRSL   tapRSL MCL e tapRSL MCL tapRSL tapNMED tapNMED tapNMED tapNMED 

NMED Tap Waterf 36.5 36.5 na 21800 na na na 4.13 na 48 na 7060 1040 17.8 1.98 

16-26644 — g — 0.434 (J) — — 0.522 1.08 — — — — — — — — 

Burning Ground Spring — — 0.823 (J) 6.1 — 1.01 0.724 0.45 (J) — — — — — — — 

CDV-16-4ip;P1 — — — — — 2.65 (J) — — — — — — — — — 

CDV-16-4ip;P2 — — — — — 1.5 — — — — — — — — — 

CDV-37-1[i] — — — 19.6 — — — — — 13 (J) — — — — — 

CDV-5.0 SPRING — — — — — — — — — — — — — — — 

CdV-16-1[i] — — — 1.84 (J-) — 0.292 0.207 (J) — 10.9 (J) — — 11.6 — — — 

CdV-16-2[i]r — — — 7.81 (J+) — — 0.182 — — 3.98 (J) — 11.7 — 2.7 (J+) — 

Fishladder Spring — — — 17.2 7.6 — — — — — — — — — — 

Martin Spring — 0.191 0.988 (J) 4.48 9.2 (J+) 2.36 (J) 1.93 — — — — 1.49 (J) 1.33 — — 

PCI-2 — — — — — — — — — 2.49 (J) — — — 0.39 (J) — 

Peter Spring — — — 7.52 — 1.52 (J-) 1.17 (J-) — — — — — — — — 

R-19;P1 — — — — — — — — — — — — — — — 

R-25;P1 0.281 (J) — — 1.4 — 4.33 3.99 — — — 157 — — — — 

R-25;P2 0.917 — — — — 3.27 (J) 2.73 (J) — — — — — — — — 

R-25;P3 — — — 27 (J) — — — — 146 — — 14.5 (J) 107 — — 

R-25;P4 — — — 2.01 — — 0.151 (J) — — — — — 1.36 — — 

R-25b — — — — — 0.153 (J) — — — — — — — — — 

R-26 PZ-2 — — — 5.14 (J) — — — — — — — 6.79 — — — 

R-26;P1 — — — — — — — — — — — — — — — 

R-27i — — — — — — — — — — — — — — — 

R-47i — — — — — — — — — — — — — — — 

SWSC Spring — — 0.897 (J) 3.1 (J) — 1.1 0.829 — — — — — — — — 

Water Canyon Gallery — — — — — — — — — — — — — — 0.0076 
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Table 6.3-16 (continued) 
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Standard Level na 3650 70 29200 2.17 36.5 1830 0.4 na na na na na 125 

Standard Type na tapNMED MCL tapNMED tapNMED tapNMED tapNMED MCL na na na na na tapNMED 

NMED Tap Waterf na 3650 365 29200 2.17 36.5 1830 0.149 na na na na na 125 

16-26644 1.3 — — 2.93 (J) — — 8.87 — — — — — 2 (J) — 

Burning Ground Spring 0.27 1.4 (J) — 2.18 (J) — 0.0218 (J) 5.91 — 8.83e-007 (J) 2.07e-006 (J) — — 1 — 

CDV-16-4ip;P1 — — — — — 0.101 (J) 10.4 — — — — — 0.84 0.85 (J) 

CDV-16-4ip;P2 — — — 11.9 — 0.0893 (J) 6.75 (J) — — — — — 0.75 (J) 0.85 (J) 

CDV-37-1[i] — — — — — — — — — — — — — — 

CDV-5.0 SPRING — — — 26.7 — — — — — — — — — — 

CdV-16-1[i] 0.18 (J) — — — — — 2.53 (J+) 0.0165 — — — — 0.34 (J) 1.3 

CdV-16-2[i]r 0.081 — — — — — 0.386 (J) — — — — — 0.25 (J) 0.31 

Fishladder Spring — — 6.3 (J+) — — — 36.6 (J+, J) — 1.2e-005 (J) 3.15e-005 (J) 2.79e-006 (J) 6.7e-006 (J) 0.24 (J) — 

Martin Spring 0.37 — — 53.6 0.118 (J) 0.09 31.7 (J, J+) — — — — — 1.1 — 

PCI-2 — — — — — — — — — 1.08E-06 — — — — 

Peter Spring — — — — — — 35.7 (J-) — — — — — 0.49 (J-) — 

R-19;P1 — — — — — — — — — — — — — — 

R-25;P1 0.14 (J) — — — 1.15 — 11.9 — — — — — 0.32 (NJ) 0.541 (J) 

R-25;P2 — — — — 1.04 (J) — 10.8 (J+, J) — — — — — 0.096 (J) 0.73 (J) 

R-25;P3 — — — — — — — — — — — — — 1.35 

R-25;P4 0.18 (J) — — — — — 0.26 (J) — — — — — 0.42 1.45 

R-25b — — — — — — 0.963 — — — — — 0.11 (J) — 

R-26 PZ-2 — — — — — — — — — — — — — — 

R-26;P1 — — — — — — — — — — — — — — 

R-27i — — — — — — — — — — — — — — 

R-47i — — — 10.1 — — — — — — — — — — 

SWSC Spring 0.38 (J) — — — — — 5.28 — — — — — 1.4 — 

Water Canyon Gallery — — — — — — — — — — — — — — 
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Table 6.3-16 (continued) 
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Standard Level 1990 5 730 na na 5 6.11 100 na 5 750 5 1100 18.3 

Standard Type tapNMED MCL tapNMED na na NMGSU h tapNMED MCL na MCL NMGSU MCL tapRSL tapNMED 

NMED Tap Waterf 1990 48 730 na na 11000 6.11 1620 na 1.08 2280 16.5 na 18.3 

16-26644 — — — — — — 96.5 (J) — 1.9 3.34 — 2.8 23 — 

Burning Ground Spring — — — 1.78e-005 (J) — — 42.1 (J-) — 0.38 (J) 2.8 — 2.9 2.79 3.41 (J-) 

CDV-16-4ip;P1 — — 1.24 — — — 265 (J) — 0.38 (J) 1.15 1.07 0.84 (J) 0.179 (J) — 

CDV-16-4ip;P2 — — 0.823 1.23e-005 (J) — — 167 — 0.34 (J) 1.11 1.79 0.76 (J) 0.256 (J) — 

CDV-37-1[i] — — — — — — — — — — 7.76 — — — 

CDV-5.0 SPRING — — — — — — — — — — 0.348 (J) — — — 

CdV-16-1[i] — — — — — — 32.2 — 0.21 (J) 1.49 21.1 — — — 

CdV-16-2[i]r 5.35 — — — — — 70 (J) — — 0.902 (J) 9.91 0.293 0.195 (J) — 

Fishladder Spring — — — 7.4e-005 (J) 7.03e-006 (J) — 2.88 (J) — — 39.1 0.281 9.9 — — 

Martin Spring — 3.12 — — — — 181 (J, J-) — 1.1 0.428 — 0.627 0.93 — 

PCI-2 — 3.81 (J) — — — — — — — — — — — — 

Peter Spring — — — — — — 58.7 (J-) — — — 0.312 0.264 — — 

R-19;P1 — — — — — — — — — — — — — — 

R-25;P1 — — 0.278 (J) — — — 56.7 (J, J+) — 0.93 1.62 0.28 1.7 1.13 (J-) 9.36 

R-25;P2 — — 0.229 (J) — — — 38.4 (J) — 0.19 (J) 0.61 (J) — 0.64 (J) 0.847 (J) 7.44 (J) 

R-25;P3 — — — — — 30.2 (J-) — 1.82 — — 41.9 — — — 

R-25;P4 — — — — — — 21.1 (J) — 0.14 (J) 1.21 — 0.89 — — 

R-25b — — — 1.3e-005 (J) — — 10.2 — — 0.4 (J) 10.1 — — — 

R-26 PZ-2 — — — — — — — — — 1.6 — — — — 

R-26;P1 — — — — — — — — — — — — — — 

R-27i — — — — — — — — — — — — — — 

R-47i — — — — — — — — — — 0.504 (J) — — — 
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Table 6.3-16 (continued) 
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Standard Level 1990 5 730 na na 5 6.11 100 na 5 750 5 1100 18.3 

Standard Type tapNMED MCL tapNMED na na NMGSU h tapNMED MCL na MCL NMGSU MCL tapRSL tapNMED 

NMED Tap Waterf 1990 48 730 na na 11000 6.11 1620 na 1.08 2280 16.5 na 18.3 

SWSC Spring — — — — — — 61 — 0.43 (J) 1.7 — 1.6 1.41 0.667 

Water Canyon Gallery — — — — — — — — — — — — — — 

Notes: Values are in µg/L. Values are the maximum detected value. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a
 Surrogate values used: 2,6-Dinitrotoluene used as a surrogate for 2,4-Diamino-6-nitrotoluene and 2,6-Diamino-4-nitrotoluene, and 2-Nitroaniline used as a surrogate for 3,5-Dinitroaniline. 

b 
na = Not available. 

c
 tapRSL= EPA tap water from the EPA regional screening level publication (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

d
 tapNMED = NMED tap water from NMED (2009, 108070). 

e
 MCL = EPA maximum contaminant level. 

f 
NMED Tap Water = From same source as h, additional comparison value for some constituents. 

g
 — = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 

h
 NMGSU, NM Groundwater Standards (nonfiltered sample), NMAC 20.6.2.3103 (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.006.0004.htm). 
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Table 6.3-17 

Inorganic COPCs in Filtered Regional Groundwater Wells and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 
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LANL Regional GW BVa na b 156600 na 73.5 na 250 56.83 38.77 24880 3570 5.75 na 7 na 

Standard Level na na na 5000 na na 1000 750 na 250000 50 110 50 200 

Standard Type na na na NMGSF c na na NMGSF NMGSF na NMGSF NMGSF tapNMED NMGSF NMGSF 

NMED Tap Waterd na na na 36500 na na 7300 7300 na na na 110 na na 

Ancho Spring — e — 56900 — — — — — — — — — — — 

CdV-R-15-3;P1 f 5230 — 58300 153 40 (J) — — — — — — — — — 

CdV-R-15-3;P2 — — 86600 74.5 110 — 127 — — — — — — — 

CdV-R-15-3;P3 — — 60400 — 70 — — — — — — — 7.46 — 

CdV-R-37-2;P1 — — 135000 — 670 634 260 — — — — — — — 

CdV-R-37-2;P2 2940 — 64800 152 (J) — — — — — — — — — — 

CdV-R-37-2;P3 3000 — 55300 204 (J) 250 — — — — — — — — — 

Doe Spring 1170 — 64700 — — — — — — — — — — — 

R-17;P1 730 — — — — — — — — — — 0.058 (J) — — 

R-17;P2 — — — — — — — — — — — 0.3 — — 

R-18 — — — — — 593 — — — — — — — — 

R-19;P2 — — — — — — — — — — — — — — 

R-19;P3 — — — — — — — — — — — — — — 

R-19;P4 — — — — — 267 (J-) — — — — — — — — 

R-19;P5 — — — — — — — — — — — — — — 

R-19;P6 — — — — — 332 — — — — — — — — 

R-25;P5 — — — 221 — — — 141 25400 — — — — — 

R-25;P6 769 — — — — — — — — — — — — — 

R-25;P7 — — — — — — — — — — — — — 2.63 (JN-) 

R-25;P8 2120 — — — — — — — — — — — — — 

R-27 — — — 77 (J) — — — — — — — — — — 

R-29 — — — — — — — — — — — — — — 

R-30 — — — — — — — — — — — — — — 

R-31;P1 2380 274000 271000 — — 1210 (J+) 322 — 56300 — — — — — 

R-31;P2 — — — — — — — — — — — — — — 

R-31;P3 1090 — — — — 407 (J) 87 — — — — — — — 
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Table 6.3-17 (continued) 
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LANL Regional GW BVa na b 156600 na 73.5 na 250 56.83 38.77 24880 3570 5.75 na 7 na 

Standard Level na na na 5000 na na 1000 750 na 250000 50 110 50 200 

Standard Type na na na NMGSF c na na NMGSF NMGSF na NMGSF NMGSF tapNMED NMGSF NMGSF 

NMED Tap Waterd na na na 36500 na na 7300 7300 na na na 110 na na 

R-31;P4 2110 — — — — — — — — — 5.88 (J) — — — 

R-31;P5 2110 — — — — — — — — — — — — — 

R-48 — — — 78.1 (J) — — — — — — — — — — 

R-63 — — — — — — — — — — — — — — 

Spring 5 — — 116000 — — — — — — 4270 — — — — 

Spring 5A — — 100000 — — — — — — 4040 — — — — 

Spring 5B — — 68500 — — — — — — — — — — — 

Spring 6 — — 64700 — — — — — — — — — — 1.75 (JN-) 

Spring 6A — — 62800 — — — — — — — — — — — 

Spring 6AAA — — — — — — — — — — — — — — 

Spring 7 — — — — — — — — — — — — — — 

Spring 8A — — 59600 — — — — — — — — — — — 

Spring 9 — — 62700 — — — — — — — — — — — 

Spring 9A — — 56300 — — — — — — — — — — — 

Spring 9B — — — — — — — — — — — — — — 

Test Well DT-10 10600 — — — — 633 (J) — — — — — — — — 

Test Well DT-5A — — — — — — — — — — — — — — 

Test Well DT-9 — — — — — — — — — — — — — — 
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Table 6.3-17 (continued) 
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LANL Regional GW BVa 570 na na na na na na na na na 147 4150 124 4.4 

Standard Level 1600 na na na na na na na na na 1000 na 200 1000 

Standard Type NMGSF na na na na na na na na na NMGSF na NMGSF NMGSF 

NMED Tap Waterd 2190 na na na na na na na na na 25600 na 876 183 

Ancho Spring — 48400 — — — — — — — — 234 — — — 

CdV-R-15-3;P1 f — 41300 — — — — — — — — — — — — 

CdV-R-15-3;P2 577 50900 — — — — — — — — 186 — 313 — 

CdV-R-15-3;P3 — 50200 — — — — — — — — 684 — 328 — 

CdV-R-37-2;P1 — 89900 — — — — — — — — 16100 7210 3720 16.7 

CdV-R-37-2;P2 — 39100 — — — — — — — — — — — — 

CdV-R-37-2;P3 — 39600 — — — — — — — — 4420 — 166 — 

Doe Spring — 48200 — — — — — — — — — — — — 

R-17;P1 — 37900 — — — — — — — — 1510 (J+) — — — 

R-17;P2 — 36200 — — — — — — — — 370 — — — 

R-18 — 39800 300 200 600 1100 100 0 300 400 166 — — — 

R-19;P2 — 47500 — — — — — — — — — — — — 

R-19;P3 — 35600 — — — — — — — — — — — — 

R-19;P4 — — — — — — — — — — — — — — 

R-19;P5 — — — — — — — — — — — — — — 

R-19;P6 — 8500 — — — — — — — — — — — 13.6 

R-25;P5 — 81400 — — — — — — — — 664 4420 125 7 

R-25;P6 — 62000 — — — — — — — — — — — — 

R-25;P7 — 38100 — — — — — — — — — — — — 

R-25;P8 — 42600 — — — — — — — — — — — — 

R-27 — 39500 — — — — — — — — — — — — 

R-29 — 48600 — — — — — — — — 152 — 214 11.5 

R-30 — 36400 — — — — — — — — — — — — 

R-31;P1 — 206000 — — — — — — — — 1340 17200 1760 (J) 54.2 
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Table 6.3-17 (continued) 
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LANL Regional GW BVa 570 na na na na na na na na na 147 4150 124 4.4 

Standard Level 1600 na na na na na na na na na 1000 na 200 1000 

Standard Type NMGSF na na na na na na na na na NMGSF na NMGSF NMGSF 

NMED Tap Waterd 2190 na na na na na na na na na 25600 na 876 183 

R-31;P2 — — — — — — — — — — — — — — 

R-31;P3 — 44500 — — — — — — — — 4170 — 397 5.7 

R-31;P4 — 41000 — — — — — — — — — — — — 

R-31;P5 — 33400 — — — — — — — — — — — — 

R-48 — 38200 — — — — — — — — — — — — 

R-63 — 33200 — — — — — — — — — — — — 

Spring 5 592 67500 — — — — — — — — — 4960 — — 

Spring 5A — 72100 — — — — — — — — — — — — 

Spring 5B 642 60600 — — — — — — — — — 4200 — — 

Spring 6 — 45600 — — — — — — — — — — — — 

Spring 6A 602 45100 — — — — — — — — — — — — 

Spring 6AAA — 36700 — — — — — — — — — — — — 

Spring 7 — 60200 — — — — — — — — — — — — 

Spring 8A — 40100 — — — — — — — — — — — — 

Spring 9 — 41100 — — — — — — — — — — — — 

Spring 9A 575 40200 — — — — — — — — — — — — 

Spring 9B 688 38900 — — — — — — — — — — — — 

Test Well DT-10 — 45700 — — — — — — — — — — — — 

Test Well DT-5A — 34400 — — — — — — — — — — — — 

Test Well DT-9 — 37000 — — — — — — — — — — — — 
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Table 6.3-17 (continued) 
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LANL Regional GW BVa 890 0.46 2630 3.93 24500 540 7200 0.83 3.6 1000 340 13.41 32 

Standard Level 10000 26 na 50 na 21900 600000 2 22000 na na 183 10000 

Standard Type NMGSF tapRSL g na NMGSF na tapNMED h NMGSF MCL i tapRSL na na tapNMED NMGSF 

NMED Tap Waterd na na na 183 na 21900 na 2.41 na na na 183 11000 

Ancho Spring — — — — — — — — — — — — — 

CdV-R-15-3;P1 f — — — — — — — 1.5 — 26700 (J) — — — 

CdV-R-15-3;P2 — — — — — 931 7820 — — 15500 — — — 

CdV-R-15-3;P3 — — 2730 — — — — — — 4900 — — — 

CdV-R-37-2;P1 — — 2980 — — — — — — 1320 — — — 

CdV-R-37-2;P2 — — — 6.2 — — 9050 — — — — — — 

CdV-R-37-2;P3 — — — — — — — — — — — — — 

Doe Spring — — — — — — — — — — — — — 

R-17;P1 — — — — — — — — — — — — 94.7 

R-17;P2 — — — — — — — — — — — — 96.2 

R-18 — — — — — — — — — — — — — 

R-19;P2 — — — — — — — — — 22900 — — — 

R-19;P3 — — — — — — — — — — — — — 

R-19;P4 — — — — — — — — — — — — — 

R-19;P5 — — — — — — — — — — — — — 

R-19;P6 — — — — 68000 — 23400 0.95 — — — — — 

R-25;P5 — — — — 1910000 — 12900 — — — 2450 — — 

R-25;P6 — — — — — — — — 5.9 — 1360 — — 

R-25;P7 — — — — — — — — — — 2780 — — 

R-25;P8 — — — — — — — — — — — — — 

R-27 — — — — — — — — — — — — 65.5 

R-29 — — — — — — 22600 — — — — — — 

R-30 — — — — — — — — — — — — — 

R-31;P1 — — 4890 — 26900 — — — — 1280 — — — 

R-31;P2 — — — — — — — — — — — — — 

R-31;P3 — — — — 44200 — — — — — — — — 

R-31;P4 — — 3690 (J) — — — — — — — — — — 
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Table 6.3-17 (continued) 
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LANL Regional GW BVa 890 0.46 2630 3.93 24500 540 7200 0.83 3.6 1000 340 13.41 32 

Standard Level 10000 26 na 50 na 21900 600000 2 22000 na na 183 10000 

Standard Type NMGSF tapRSL g na NMGSF na tapNMED h NMGSF MCL i tapRSL na na tapNMED NMGSF 

NMED Tap Waterd na na na 183 na 21900 na 2.41 na na na 183 11000 

R-31;P5 — — 3050 — — — — — — — — — 489 

R-48 — — — — — — 7840 (J+) — — — — — — 

R-63 — — — — — — — — — — — — — 

Spring 5 — 0.463 — — — — — — — — — — — 

Spring 5A — — 3260 — 25800 — 7400 — — — — — — 

Spring 5B 910 (J) — — — — — — — — — — — — 

Spring 6 — — — — — — — — — — — — — 

Spring 6A — — — — — — — — — — — 14.4 — 

Spring 6AAA — — — — — — — — — — — — — 

Spring 7 — — 2730 — — — — — — — — — — 

Spring 8A — — — — — — — — — — — — — 

Spring 9 — — — — — — — — — — — — — 

Spring 9A — — — — — — — — — — — — — 

Spring 9B — — — — — — — — — — — 14.6 — 

Test Well DT-10 — — — — — — — — — — — — 112 

Test Well DT-5A — — — — — — — — — — — — 228 

Test Well DT-9 — — — — — — — — — — — — 113 

Notes: Values are in µg/L. Values are maximum values greater than the regional groundwater BV for analytes with a BV, and the maximum detected value for analytes without a BV. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a
 Regional groundwater (GW) BVs are from LANL (LANL 2007, 096665). 

b
 na = Not available. 

c
 NMGSF, NM Groundwater Standards (dissolved fraction, filtered sample), NMAC 20.6.2.3103 (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.006.0004.htm). 

d
 NMED Tap Water = From same source as h, additional comparison value for some constituents. 

e
 — = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 

f
 Px = Port number x, for multi-port wells (x indicates depths from shallowest to deepest). 
g
 tapRSL= EPA tap water from the EPA regional screening level publication (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

h
 tapNMED = NMED tap water from NMED (2009, 108070). 

i
 MCL = EPA maximum contaminant level. 
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Table 6.3-18 

Inorganic COPCs in Nonfiltered Regional Groundwater Wells and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 
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LANL Regional GW BVa na b na na na na na na na na na na na na na 

Standard Level na na na 36500 na na 6 10 2000 4 7300 5 na na 

Standard Type na na na tapNMED c na na MCL d MCL MCL MCL tapNMED MCL na na 

NMED Tap Watere na na na 36500 na na 14.6 0.448 7300 73 7300 18.3 na na 

Ancho Spring — f 60600 — 103 (J) — — — 3.7 30.2 — 20.3 (J) — 13400 — 

CdV-R-15-3;P1 g — 55000 — 49.7 — — — 2.87 (J) 24.9 — 12.5 (J) — 11200 (J) — 

CdV-R-15-3;P2 — 61000 — 44.6 110 30 (J-) — 4.79 122 — 23.4 — 16700 (J) — 

CdV-R-15-3;P3 — 59000 — 36.5 180 — — 3.5 (JN-) 26.3 — 12.7 — 10000 — 

CdV-R-37-2;P1 — 47000 — 36.2 640 65 — 6.4 (J) 285 (J) — 23 0.05 24200 — 

CdV-R-37-2;P2 — 54500 — 34.9 — — — 4.4 13.3 — 24.7 — 10400 — 

CdV-R-37-2;P3 4000 59500 — 61.6 300 — — 4.34 18.9 — 14.1 (J) — 11000 — 

Doe Spring 3180 67900 — 245 — — — — 13.3 — 11.7 — 11500 — 

R-17;P1 — — — 641 — — — 3.8 42.1 — 15.4 — 11200 2690 

R-17;P2 — — — 74.3 — — — 2.4 (J) 33.1 — 13.2 (J) — 9260 — 

R-18 — 51000 — — — 29 (JN-) — 1.7 21.2 — 12.2 (J) — 10300 — 

R-19;P2 — 57000 56600 17.6 (JN-) — — — 1.8 19.2 — 21.3 (J) — 13000 — 

R-19;P3 — 52900 48100 19.8 (J-) — 23 (JN-) — 3 29.2 — 15 — 9380 1750 

R-19;P4 — 125000 124000 — — 760 (J-) — — 103 — 24.7 — 29700 — 

R-19;P5 — 40600 40500 — — 370 (J-) — — 11.2 — 14.1 — 4670 — 

R-19;P6 — 150000 149000 3720 (J) — 230 (J-) — 6.8 34.8 — 27.1 0.14 3650 — 

R-25;P5 — 91700 91500 — — 80 — 3 81.8 0.254 118 — 25400 — 

R-25;P6 — 66600 66200 — — — — 2.24 47.4 — 29.3 — 17700 — 

R-25;P7 — 51200 50800 — — — — 1.9 55 — 15.4 (J) — 10800 — 

R-25;P8 — 54100 53000 101 — — — 2.7 (J) 40.2 — 330 0.38 12000 — 

R-27 — — — — — — — 2 28.2 — 17.2 (J) — 10700 20000 

R-29 — — — 1170 — — 1.75 (J) — 34.4 — 20.1 (J) — 13000 — 

R-30 — — — 92.1 (J) — — — — 16.8 — — — 9840 — 

R-31;P1 1720 248000 — — — 410 — — 326 — 26 — 55100 — 

R-31;P2 — — — — — — — — — — — — — — 

R-31;P3 — 86100 — — — 142 — 3.2 97.3 — 41.3 — 12800 — 

R-31;P4 2870 58700 — — — — — 2.7 (J) 40.8 — 17 (J) — 12800 — 
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Table 6.3-18 (continued) 
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LANL Regional GW BVa na b na na na na na na na na na na na na na 

Standard Level na na na 36500 na na 6 10 2000 4 7300 5 na na 

Standard Type na na na tapNMED c na na MCL d MCL MCL MCL tapNMED MCL na na 

NMED Tap Watere na na na 36500 na na 14.6 0.448 7300 73 7300 18.3 na na 

R-31;P5 885 53900 — — — — — — 33.3 — 24.4 — 9670 — 

R-48 — — — 969 — — — 2.01 (J) 17.5 — 18.4 (J) — 10300 — 

R-63 — — — 267 — — — — 16.1 — — — 8970 — 

Spring 5 779 78200 — 632 — — — 3.4 33.5 — 23.2 — 18500 — 

Spring 5A — — — 2950 — — — 3.5 (J) 71 — 17.6 (J) — 26500 — 

Spring 5B — — — 261 — — — 4.56 (J) 34.7 — 17.6 — 17300 — 

Spring 6 — 61100 — — — — — 3.1 25.8 — 14.2 — 12200 — 

Spring 6A — 63200 — 345 — — — 3 27.1 — 19.4 — 14300 — 

Spring 6AAA — 52300 — 118 (J) — — — 4.9 21.7 — 12.3 — 10500 — 

Spring 7 — 64200 — 416 — — — — 46.2 — 23.3 (J) — 19300 — 

Spring 8A — 61600 — 69.4 (J) — — — — 26.1 — 13.6 — 10700 — 

Spring 9 — 59600 — 359 — — — 1.77 (J) 20.3 — 13.7 — 11300 — 

Spring 9A 927 59100 — 107 — — — — 11 — 12.6 — 11200 — 

Spring 9B — — — — — — — — 8.13 (J) — 10.3 (J) — 9970 — 

Test Well DT-10 924 110000 109000 — — — — — 8.6 — 20.1 — 12700 — 

Test Well DT-5A 753 55000 52600 76.7 (J) — — — 1.7 (J) 25.3 — 13.9 (J) — 9090 — 

Test Well DT-9 — 65600 (J) 51200 290 — — — 2.8 19.2 — 16.3 (J) 0.095 10400 — 
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Table 6.3-18 (continued) 
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LANL Regional GW BVa na na na na na na na na na na na 0.24 na na 

Standard Level na 100 11 1300 200 4000 na 25600 15 na 876 2 183 730 

Standard Type na MCL tapRSL h MCL MCL MCL na tapNMED MCL na tapNMED NMGSU i tapNMED tapNMED 

NMED Tap Watere na na na 1460 na 2190 na 25600 na na 876 na 183 730 

Ancho Spring 2210 5.63 (J) — — 2.31 (J) — 47400 638 1.44 (J) 3460 51.8 — 1 6.43 

CdV-R-15-3;P1 g — 6.88 (J) 5.61 — 4.58 (JN-) — 41400 50.1 (J) 0.24 (J) 3580 4.6 — 1.19 4.5 

CdV-R-15-3;P2 — 8.6 6.5 — 4.22 (JN-) — 50100 247 0.11 2400 306 0.25 2.7 4.5 

CdV-R-15-3;P3 — 18.3 4.28 — 4.56 (JN-) — 37800 731 0.15 3150 (J) 338 — 2.1 (JN-) 12.8 

CdV-R-37-2;P1 — 13.1 12.7 — — — 89200 18900 0.19 7160 3790 — 17.2 (J) 40 

CdV-R-37-2;P2 — 28.3 1.52 — — — 38900 221 0.3 3160 26 — 4.3 3.8 

CdV-R-37-2;P3 — 15.6 1.4 — — — 38900 4820 0.11 3080 161 — 3.9 8.3 

Doe Spring 1990 2.7 — 3.1 (J-) — 497 (J+) 41600 237 — 3150 13.4 — — 0.67 

R-17;P1 — 12.9 — 19.7 11.9 (J-) — 40600 4740 (J+) 3.4 3070 30.2 — 3.5 12.7 

R-17;P2 — 13.6 — 3.1 1.72 (JN-, J-) — 35100 1250 — 2990 18.1 — 1.45 (J) 18.5 

R-18 1310 4.6 — — 4.69 110 40100 98.7 0.59 3500 3.2 — 0.508 2.4 

R-19;P2 1960 15.6 0.838 3.62 — 444 46000 85.3 (J) — 3310 16 — 2.5 7.8 

R-19;P3 1700 (J) 37.3 0.559 — — 217 35300 107 0.091 2890 6.42 (J) — 2.6 20.7 

R-19;P4 2250 (J) 3.6 — — — 218 (J) 92800 992 0.051 4520 1020 — 4.18 6.18 

R-19;P5 2030 (J) — — — — 207 (J) 17800 1140 0.062 1500 303 — 2.1 2.73 (JN-) 

R-19;P6 2630 (J) 14.5 (J) — 16.2 — 545 (J) 15600 1680 3.3 1570 116 — 20.2 4.9 

R-25;P5 3240 11.5 — — 3.97 (J) 115 81000 2780 0.22 (J) 4290 264 1.81 9.71 10.4 

R-25;P6 1440 25.3 — — 3.22 (JN-) — 58700 160 — 3920 28.3 — — 14.8 

R-25;P7 1420 5.7 — — — 88 39000 127 — 3020 — — 1.52 2.7 

R-25;P8 1500 38.2 — 5.3 2.71 (JN-) 95 42600 277 1.5 3140 61.2 — 2.3 35.2 

R-27 — 3.9 — 20.5 — — 40400 78.7 2.9 3290 10 — 2.5 1.2 

R-29 — 23.5 1.56 (J) 8.27 (J) 3.35 (J) — 48700 2330 1.02 (J) 3960 223 — 11.1 10.4 

R-30 — 7.02 (J) — 3.45 (J) — — 36900 59.4 (J) — 2990 9.88 (J) — 2.41 1.31 (J) 

R-31;P1 2190 3.1 1.59 — 2.34 288 204000 2530 0.128 16800 1820 — 56.4 10.3 

R-31;P2 — — — — — — — — — — — — — — 

R-31;P3 2370 — 1.2 — — 322 48000 5190 — 3910 441 — 5.5 8.5 

R-31;P4 1690 5.29 (J) — — 1.75 (JN-, J) 231 40600 61.7 (J) — 2480 4.9 — 2.4 5.9 

R-31;P5 1500 5.43 (J) — — — 178 34700 22.3 — 2590 4.4 — 1.21 (J) 0.73 (J) 

R-48 — 2.75 (J) — — —2.11 — 39800 559 0.71 (J) 3430 52.1 — 3.52 (J) 4.61 

R-63 — — — — — — 34200 132 — 2870 7.15 (J) — — — 
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Table 6.3-18 (continued) 
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LANL Regional GW BVa na na na na na na na na na na na 0.24 na na 

Standard Level na 100 11 1300 200 4000 na 25600 15 na 876 2 183 730 

Standard Type na MCL tapRSL h MCL MCL MCL na tapNMED MCL na tapNMED NMGSU i tapNMED tapNMED 

NMED Tap Watere na na na 1460 na 2190 na 25600 na na 876 na 183 730 

Spring 5 4110 7.1 (J) — — — — 66800 492 1.79 (J) 5080 15.4 — 0.89 7.86 

Spring 5A — 6.8 — — — — 82300 2420 1.1 (J) 3910 71.9 — — 1.8 (J) 

Spring 5B — 5.29 (J) — — — — 60200 141 — 4150 5.1 (J) — 0.958 — 

Spring 6 2070 5.34 (J) 1.5 — — — 46200 — 0.866 (J) 3920 — — 2.1 3.78 

Spring 6A 2160 5.4 (J) — — — — 46600 242 — 3180 6.9 — 1.36 0.59 

Spring 6AAA 1740 4.09 (J) — — — — 37300 80.2 (J) — 2690 2.52 (J) — 1.08 — 

Spring 7 1980 4.41 (J) — — — — 64300 309 0.553 (J) 3910 16.7 — 1.47 (J) 0.808 (J) 

Spring 8A 1780 3.66 (J) — — — — 39900 104 — 3170 28.8 — 1.16 0.74 

Spring 9 1930 5.13 (J) — — — — 41900 289 — 3410 5.93 (J) — 1.09 0.852 (J) 

Spring 9A 1900 4.14 (J) 1.3 — — — 41600 59.4 — 3350 — — 1.34 0.525 (J) 

Spring 9B — 4.24 (J) — — — — 38600 37.7 (J) — 3350 3.64 (J) — 1.3 0.787 (J) 

Test Well DT-10 1640 9.42 0.868 10.1 — 210 47400 915 1.9 (J) 3840 51.8 — 1.04 11.4 

Test Well DT-5A 1690 3.29 (J) — 14.5 (J) 4.3 (J) 268 33600 558 3.87 2640 34.8 — 2.8 (J) 0.64 

Test Well DT-9 1710 5.4 (J) — 10.1 2.3 320 37800 786 20.1 2860 41.3 — 1.3 1.9 (J) 

 

 

 

 



Water Canyon/Cañon de Valle Investigation Report 

 425 

Table 6.3-18 (continued) 
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LANL Regional GW BVa na 0.44 na na na na na na na na na na na na 

Standard Level 10000 26 na na na 21900 na 2 22000 na na 30 183 11000 

Standard Type MCL RSL na na na tapNMED na MCL tapRSL na na MCL tapNMED tapNMED 

NMED Tap Watere na na na na na 21900 na 2.41 na na na 110 183 11000 

Ancho Spring 371 — 1940 73100 11000 63.9 2560 — — 85 (J) — 0.484 8.8 7.1 (J) 

CdV-R-15-3;P1 g 190 — 1580 65800 (J) 11000 60.5 (J) — 0.413 (J) — 41 (J-) — 0.52 (J) 5.9 15.5 

CdV-R-15-3;P2 — — 1960 64400 16900 718 (J) — 0.03 — 119 — 0.06 (J) — 7.21 (J) 

CdV-R-15-3;P3 — — 2040 68300 (J) 15000 62.1 — — — 3280 — 0.32 (J) 2 18.4 

CdV-R-37-2;P1 — — 3030 55300 20000 174 (J) — 0.39 10.8 (J) 413 (J+) — 0.055 1.65 29.4 (J) 

CdV-R-37-2;P2 360 — 1540 66700 995000 59.2 — 0.649 (J) — 240 (J-) — 0.523 10.5 9.1 

CdV-R-37-2;P3 — 0.561 2160 67100 11700 52.3 — — — — — 0.345 3.6 (J) 150 (J) 

Doe Spring — — 1490 74600 11700 53.1 1820 — — 147 (J+) — 0.38 8.3 — 

R-17;P1 — — 1760 — 13300 (J) 54.6 — — — 104 (J-) — 0.77 (J+) 6 202 

R-17;P2 — — 2450 — 10800 45 — 0.64 (J) — 92 (J-) — 0.552 8.6 125 

R-18 618 — 1350 60200 9430 51.3 1750 0.456 (J) — 496 168 0.494 (J+) 4.3 (J) 20.7 

R-19;P2 280 (J) — 1290 70900 11000 54.3 2070 0.539 (J) — 375 (J-) — 0.336 5 51.7 

R-19;P3 350 (J) — 1700 76000 (J-) 10600 46.9 1540 (J) 0.479 (J) 3 (J+) 53 (J-) — 0.42 5.8 41.3 

R-19;P4 — — 2290 (J) 55700 13200 517 380 (J) — — 421 (J-) — 0.066 — 7.59 

R-19;P5 — — 1470 (J) 83600 11600 23.6 781 (J) — — 266 (J-) — 0.02 — 8.49 

R-19;P6 30 — 1850 75500 (J) 87300 34.7 38800 (J) — — 420 (J-) 134 1.89 2.4 31.3 

R-25;P5 10 — 1620 54500 1640000 220 9960 — — 37 (JN-) 5010 (J) 0.61 1.81 (J) 8.4 

R-25;P6 290 — 1230 57900 534000 118 2890 0.72 2.7 — 2080 0.727 10.9 17.1 (J+) 

R-25;P7 300 — 1540 58800 10200 66.6 1760 0.371 — 617 319 0.44 5.9 13.4 

R-25;P8 300 — 1890 (J) 57800 (J) 11100 (J) 105 (J) 1920 — — 99 (JN-) 354 0.524 (J) 6.1 7090 

R-27 — — 1420 — 10800 52.2 — 0.56 (J) — 107 (J-) — 0.539 6.5 (J) 65.7 

R-29 — — 1710 — 19200 93.5 — — — — — 1.16 (J) 5.4 29.7 

R-30 — — 1190 — 11500 48.2 — — — — — 0.588 6.62 5.24 (J) 

R-31;P1 — — 4720 34600 27000 306 — — — 1450 — 1 — 19.3 

R-31;P2 — — — — — — — — — — — — — — 

R-31;P3 — — 2040 60500 48400 112 1550 — — 305 — 0.19 — 4.4 

R-31;P4 275 — 3680 (J) 80800 (J) 11400 61.6 1550 — — — — 0.85 (J) 7.5 (J) 10.6 
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Table 6.3-18 (continued) 
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LANL Regional GW BVa na 0.44 na na na na na na na na na na na na 

Standard Level 10000 26 na na na 21900 na 2 22000 na na 30 183 11000 

Standard Type MCL RSL na na na tapNMED na MCL tapRSL na na MCL tapNMED tapNMED 

NMED Tap Watere na na na na na 21900 na 2.41 na na na 110 183 11000 

R-31;P5 233 — 2960 86100 (J) 11400 53.4 1260 — — — — 0.155 (J) 7.22 302 

R-48 — — 1350 — 15300 56.5 — 0.458 (J) — — — 0.992 11.4 22.9 

R-63 — — 1030 (J) — 8810 50.7 — — — — — 0.571 1.61 (J) — 

Spring 5 660 — 2100 66400 13100 93.2 4720 — — — — 0.939 12.4 — 

Spring 5A — — 3990 — 25200 211 — — — — — 2.5 17.9 7.8 (J) 

Spring 5B — — 2120 — 12100 94.8 — — — — — 0.865 (J) 9.38 — 

Spring 6 359 — 2100 74500 10900 61.7 2340 — — — — 0.486 9 — 

Spring 6A — — 2100 73300 17900 84.7 2750 — — — — 1.3 13.7 — 

Spring 6AAA 288 — 2060 78300 10200 49.5 1810 — — — — 0.289 7.6 — 

Spring 7 343 — 2880 77000 19900 112 2760 — — — — 1.72 12.4 — 

Spring 8A — — 2040 79200 11700 51 2150 — — — — 0.365 9 — 

Spring 9 — — 1660 73900 11800 53.3 2010 — — 520 (J) — 1.09 8 — 

Spring 9A 102 — 1600 72800 11800 53.6 1980 — — — — 0.554 8.6 — 

Spring 9B — — 1680 — 11400 53.3 — 0.4 (J) — — — 0.293 14.8 6.68 (J) 

Test Well DT-10 206 — 1450 64800 11700 53.7 1360 — — 105 — 0.798 (J) 5.3 136 

Test Well DT-5A 300 — 1850 72100 (J-) 11800 46.9 1490 0.37 (J) — 82 (J-) — 0.63 8.9 245 

Test Well DT-9 315 — 1130 71800 11200 52.1 1490 0.213 — — 30 0.48 6.9 753 

Notes: Values are in µg/L. Values are maximum values greater than the regional groundwater BV for analytes with a BV, and the maximum detected value for analytes without a BV. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a
 Regional groundwater (GW) BVs are from LANL (LANL 2007, 096665). 

b
 na = Not available. 

c
 tapNMED = NMED tap water from NMED (2009, 108070). 

d
 MCL = EPA maximum contaminant level. 

e
 NMED Tap Water = From same source as c, additional comparison value for some constituents. 

f
 — = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 
g
 Px = Port number x, for multi-port wells (x indicates depths from shallowest to deepest)  

h
 tapRSL= EPA tap water from the EPA regional screening level publication (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

i
 NMGSU, NM Groundwater Standards (nonfiltered sample), NMAC 20.6.2.3103 (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.006.0004.htm). 
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Table 6.3-19 

Radionuclide COPCs in Filtered Regional Groundwater Wells and 

Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 

Location Gross alpha Plutonium-239/240 Potassium-40 Radium-226 Uranium-235/236 

LANL Regional GW BVa 2.54 na b na na na 

Standard Level 15 20 4000 5 300 

Standard Type MCL c NMRPS d NMRPS MCL NMRPS 

Ancho Spring — e — — — — 

CdV-R-15-3;P1 f 3.07 (J) — — — — 

CdV-R-15-3;P2 — — — — — 

CdV-R-15-3;P3 — — — — — 

CdV-R-37-2;P1 — — — — — 

CdV-R-37-2;P2 — — — — — 

CdV-R-37-2;P3 — — — — — 

Doe Spring — — — — — 

R-17;P1 — — — — — 

R-17;P2 — — — — — 

R-18 — — — — 0.042 

R-19;P2 — 0.163 (J) — — — 

R-19;P3 — — — — — 

R-19;P4 — — — — — 

R-19;P5 — — — — — 

R-19;P6 — — — — — 

R-25;P5 — — — — — 

R-25;P6 — — — — — 

R-25;P7 — — — — — 

R-25;P8 — — — — — 

R-27 — — 70.9 (J) — — 

R-29 — — — — — 

R-30 — — — — — 

R-31;P1 4.28 (J) — — — — 

R-31;P2 — — — — — 

R-31;P3 — — — — — 

R-31;P4 — — — — — 

R-31;P5 — — — — — 

R-48 — — — — — 

R-63 — — — — — 

Spring 5 — — 38.7 (J) — 0.0324 (J) 

Spring 5A — — — 1.01 (J) 0.251 

Spring 5B — — — — 0.0485 (J) 
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Table 6.3-19 (continued) 

Location Gross alpha Plutonium-239/240 Potassium-40 Radium-226 Uranium-235/236 

LANL Regional GW BVa 2.54 na b na na na 

Standard Level 15 20 4000 5 300 

Standard Type MCL c NMRPS d NMRPS MCL NMRPS 

Spring 6 — — 53.7 (J) 0.602 (J) — 

Spring 6A — — — 1.2 (J) — 

Spring 6AAA — — — — — 

Spring 7 — — — — — 

Spring 8A — — — 3.45 — 

Spring 9 — — — 0.787 (J) — 

Spring 9A — — — — — 

Spring 9B — — — — — 

Test Well DT-10 2.58 (J) — — — — 

Test Well DT-5A — — — — — 

Test Well DT-9 — — — — — 

Notes: Values are in pCi/L. Values are maximum values greater than the regional groundwater BV for analytes with a BV, and the 
maximum detected value for analytes without a BV. No constituent exceeded a standard level. All standards adjusted to a target 
risk of 10

-5
. 

a
 Regional groundwater (GW) BVs are from LANL (LANL 2007, 096665). 

b 
na = Not available. 

c
 MCL = EPA maximum contaminant level. 

d
 NMRPS, NMEIB Radiation Protection Standards (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.003.0004.htm). 

e 
— = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 

f 
Px = Port number x, for multi-port wells (x indicates depths from shallowest to deepest). 
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Table 6.3-20 

Radionuclide COPCs in Nonfiltered Regional Groundwater Wells and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 

Location A
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LANL Regional GW BVa na b na na na na na na na na na na na na 11.43 na na na 

Standard Level 20 3000 15 na na 20 4000 5 5 500 na na na 1000000 300 300 300 

Standard Type NMRPS c NMRPS MCL d na na NMRPS NMRPS MCL MCL NMRPS na na na NMRPS NMRPS NMRPS NMRPS 

Ancho Spring — e — — 6.4 — — — — — — — — — — 0.214 — 0.0968 

CdV-R-15-3;P1 f — — — 3.3 (J) — — — 0.785 (J) — — — — — — 0.292 — 0.199 

CdV-R-15-3;P2 — — — 2.54 (J) — — — — — — — — — — — — — 

CdV-R-15-3;P3 — — — — — — — 0.697 (J) 0.675 (J) — — — — — 0.21 — 0.126 

CdV-R-37-2;P1 — — — — — — — — 0.953 — — — — — — — 0.0314 (J) 

CdV-R-37-2;P2 — — — — — 0.0196 (J) — 0.385 3.02 — — — — — 0.347 — 0.194 

CdV-R-37-2;P3 — — — 4.04 — — — — — — — — — — 0.157 — 0.0859 

Doe Spring — — — 3.24 (J) — — — — — — — — — — 0.209 (J) — 0.11 (J) 

R-17;P1 — — 1.48 (J) 2.7 (J) — — — 0.55 2.09 0.573 — — — — 0.626 0.052 0.257 

R-17;P2 — — — 4.55 — — — 1.95 1.46 2.52 — — — — 0.353 — 0.188 

R-18 — 6.5 (J) — 6.19 — — — — — 0.579 — — — — 0.319 0.0462 (J) 0.181 

R-19;P2 — — — 3.49 (J) — — — 0.754 2.2 — — — — — 0.304 (J) — 0.125 

R-19;P3 — — 1.43 (J) 4.16 — — — 0.634 2.49 — — — — — 0.302 (J) 0.0859 (JN+, J) 0.188 (J) 

R-19;P4 — — — — — — — — 0.572 — — — — — — — — 

R-19;P5 — — — — — — — — — — — — — — — — — 

R-19;P6 — — 4.99 6.34 (J) — — — — 0.538 — 0.266 0.356 (J) 0.342 — 0.918 0.104 (J) 0.669 

R-25;P5 — — — — — — — — — — — — — 18.93449 — — — 

R-25;P6 — — — 3.26 (J) — — — 1.13 (J) — — — — — — 0.387 — 0.227 

R-25;P7 — — — 7.04 — — — 0.917 (J) — — — — — — 0.281 — 0.15 

R-25;P8 — — — 4.1 (J) — — — 0.694 14.5 — — — — — 0.37 (J+) — 0.164 

R-27 — — 1.35 (J) 8.84 — — — 1.41 — — — — — — 0.385 — 0.168 

R-29 — — — 4.04 40.8 — — — — — — — — — 0.746 — 0.41 

R-30 — — 10.4 6 — — — — — — — — — — 0.373 — 0.19 

R-31;P1 — — 2.95 (J) 5.94 — — — 1.08 1.6 — — — — — 0.593 — 0.398 

R-31;P2 — — — — — — — — — — — — — — — — — 

R-31;P3 — — — 6.25 (J) — — — 0.816 1.1 0.228 (J) — — — — — — 0.0398 (J) 

R-31;P4 — — — 5 (J) 70.6 — — 0.411 (J) 0.638 — — — — — 0.171 — 0.103 (J) 

R-31;P5 — — — 3.15 (J) — — — — — — — — — — 0.0965 (J) — 0.0484 

R-48 — — 2.66 15.5 16 — — — 9.19 — — — — — 0.456 — 0.313 

R-63 — — — — — — — — — — — — — — 0.222 — 0.127 
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Table 6.3-20 (continued) 

Location A
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U
ra

ni
um

-2
38

 

LANL Regional GW BVa na b na na na na na na na na na na na na 11.43 na na na 

Standard Level 20 3000 15 na na 20 4000 5 5 500 na na na 1000000 300 300 300 

Standard Type NMRPS c NMRPS MCL d na na NMRPS NMRPS MCL MCL NMRPS na na na NMRPS NMRPS NMRPS NMRPS 

Spring 5 — — — 6.35 — — — — — — — — — — 2.64 0.106 1.42 

Spring 5A — — — — — — — — — — — — — — 1.16 — 0.593 

Spring 5B — — — 6.02 — — — — — — — — — — 0.468 — 0.289 

Spring 6 — — — 4.99 — — — — — — — — — — 0.49 — 0.11 (JN+, J) 

Spring 6A — — 2.24 (J) 4.66 75.5 — — — — — — — — — 0.794 — 0.408 

Spring 6AAA — — — — — — — — — — — — — — 0.218 — 0.0891 (J) 

Spring 7 — — — 4.89 (J) — — — — — — — — — — 0.792 — 0.434 

Spring 8A — — — 7.18 (J) — — — — — — — — — — 0.204 — 0.138 

Spring 9 — — — 6.28 (J) — — — — — — — — — — 1.27 — 0.622 

Spring 9A — — — 4.66 (J) — — — — — — — — — — 1.91 0.0394 0.893 

Spring 9B — — — 3.32 — — — — — — — — — — 0.219 — 0.13 

Test Well DT-10 — — 1.9 (J, J–) — — — — 1.01 — — — — — — 0.644 0.046 (J) 0.31 

Test Well DT-5A — — — 2.39 — — — 0.623 (J) 1.13 (J) — — — — — 0.256 0.0501 (J) 0.12 

Test Well DT-9 0.0664 (J) — — 2.97 (J) — — 119 (J) 4.03 2.24 (J) — — — — — 0.369 (J) 0.0291 (J) 0.17 

Notes: Values are in pCi/L. Values are maximum values greater than the regional groundwater BV for analytes with a BV, and the maximum detected value for analytes without a BV. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a 

Regional groundwater (GW) BVs are from LANL (LANL 2007, 096665). 
b
 na = Not available. 

c 
NMRPS, NMEIB Radiation Protection Standards (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.003.0004.htm). 

d 
MCL = EPA maximum contaminant level. 

e 
— = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 

f 
Px = Port number x, for multi-port wells (x indicates depths from shallowest to deepest). 
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Table 6.3-21 

Organic COPCs in Nonfiltered Regional Groundwater Wells and Springs Water Samples from the Water Canyon and Cañon de Valle Watershed 
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Standard Level 36.5 a 36.5 a 21800 130 na b 73 0.5 0.5 0.2 0.92 150000 6 85.1 7060 

Standard Type tapNMED c tapNMED tapNMED tapRSL d na tapRSL MCL e MCL MCL tapNMED tapRSL MCL tapNMED tapNMED 

NMED Tap Water f 36.5 36.5 21800 na na na 0.336 0.336 0.61 0.92 na 48 85.1 7060 

Ancho Spring — g — — — — — — — — — — — — 2.3 (J) 

CdV-R-15-3;P1 h — — — — — — — — — — — 1.5 — — 

CdV-R-15-3;P2 — — 22.2 — — — — — — — — 1.9 — — 

CdV-R-15-3;P3 — — — — — — — — — — — 2.2 — — 

CdV-R-37-2;P1 — — 5.09 (J+) — 0.18 — — — — — — 2.2 — — 

CdV-R-37-2;P2 — — 1.56 (J-) — — — — — — 0.256 (J) — 2.2 — — 

CdV-R-37-2;P3 — — — — — — — — — — 15.1 2.2 (J+) — — 

Doe Spring — — — — — — — — — — — — — — 

R-17;P1 — — 1.94 — — — 0.17 (J-) — — — — 3.97 — — 

R-17;P2 — — — — — — — — — — — — — — 

R-18 — 0.253 (J+, J-) 12.9 — — — — — — — 8.46 (J) — — — 

R-19;P2 — — — — — — — — — — — — — — 

R-19;P3 — — 1.69 — — — — — 0.0102 (J-) — — 2.9 (J) 1.7 (J+) — 

R-19;P4 — — — — — — — — — — — — — — 

R-19;P5 — — — — — — — — — — — — — — 

R-19;P6 — — — — — — — — — — — 3.2 (J) — — 

R-25;P5 0.375 (J) — — — — — — — — — 19.8 (J) — — — 

R-25;P6 — — — — 0.232 (J-) 0.17 — — — — — — — — 

R-25;P7 — — — — 0.232 0.228 — — — — — — — — 

R-25;P8 — — — — 0.36 0.27 — — — — — — — — 

R-27 — — 1.68 (J-) — — — — — — — — 4 (J) — — 

R-29 — — 61.7 — — — — — — — — 2.79 (J) — — 

R-30 — — — — — — — — — — — — — — 

R-31;P1 — — 2.04 — — — — — — — — 4 — — 

R-31;P2 — — — — — — — — — — — — — — 

R-31;P3 — — 4.22 — — — — — — — — — — — 
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Table 6.3-21 (continued) 
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Standard Level 36.5 a 36.5 a 21800 130 na b 73 0.5 0.5 0.2 0.92 150000 6 85.1 7060 

Standard Type tapNMED c tapNMED tapNMED tapRSL d na tapRSL MCL e MCL MCL tapNMED tapRSL MCL tapNMED tapNMED 

NMED Tap Water f 36.5 36.5 21800 na na na 0.336 0.336 0.61 0.92 na 48 85.1 7060 

R-31;P4 — — 3.1 — — — — — — — — — — — 

R-31;P5 — — 1.9 — — — — — — — — — — — 

R-48 — — — — — — — — — — — 2.49 (J) — — 

R-63 — — — — — — — — — — — — — — 

Spring 5 — — 2.85 — — — — — — — — — — 6.48 (J) 

Spring 5A — — — — — — — — — — — — — — 

Spring 5B — — — — — — — — — — — — — — 

Spring 6 — — — — — — — — — — — — — — 

Spring 6A — — — — — — — — — — — — — — 

Spring 6AAA — — — — — — — — — — — — — — 

Spring 7 — — — — — — — — — — — — — — 

Spring 8A — — — — — — — — — — — — — — 

Spring 9 — — 8.2 (J+) — — — — — — — — — — — 

Spring 9A — — 2.3 — — — — — — — — — — — 

Spring 9B — — — — — — — — — — — — — 1.98 (J) 

Test Well DT-10 — — 3.75 — — — — — — — — 2.7 (J+) — — 

Test Well DT-5A — — 9.3 10.2 — — — — — — — — — — 

Test Well DT-9 — — — — — — — 0.44 (J) — — — 2.8 (J+) — — 
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Table 6.3-21 (continued) 
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Standard Level 1040 2 a 0.34 17.8 183 92.1 2.8 1.98 1.98 na 3650 na 14 1.49 

Standard Type tapNMED MCL tapRSL tapNMED tapNMED tapNMED tapNMED tapNMED tapNMED na tapNMED MCL tapReg6 i tapNMED 

NMED Tap Water f 1040 1.92 na 17.8 183 92.1 2.8 1.98 1.98 na 3650 na na 1.49 

Ancho Spring — — — — — — — — — — — — — — 

CdV-R-15-3;P1 h 1.61 — — — — — — — — — — — — — 

CdV-R-15-3;P2 — — — 0.988 — — — — — 2.4 (NJ, J+, J) — — — — 

CdV-R-15-3;P3 — — — — — — 0.0106 0.00814 (J+) — — — — — — 

CdV-R-37-2;P1 — — — — — — — — — — — — — — 

CdV-R-37-2;P2 — — — — — 0.224 (J) — — — — — — — — 

CdV-R-37-2;P3 1.7 — — — — — — — — 0.98 — — — — 

Doe Spring — — — — — — — — — — — — — — 

R-17;P1 — — — — — — — — — — — — — — 

R-17;P2 — — — 0.39 (J) — — — — — — — — — — 

R-18 — — — — — — — — — — — — — — 

R-19;P2 — — — — — — — — — — — — — — 

R-19;P3 — — — — — — — — — — — — — — 

R-19;P4 — — — — — — — — — — — — — — 

R-19;P5 — — — — — — — — — — — — — — 

R-19;P6 — — — — — — — — — — 1.2 (J) — — — 

R-25;P5 — — — — — — — — — — — — — — 

R-25;P6 — — — — — — — — — — — — — — 

R-25;P7 — — — — — — — — — — — — — — 

R-25;P8 — — — — — — — — — — — — — — 

R-27 — — — — — — — — — — — — — — 

R-29 — — — — — — — — — — — — — — 

R-30 — — — — — — — — — — — — — — 

R-31;P1 — — — — — — — — 2.26 — — — — — 

R-31;P2 — — — — — — — — — — — — — — 

R-31;P3 — — — — — — — — — — — — — — 

R-31;P4 — — — — — — — — — — — — — — 

R-31;P5 — — — — — — — — — — — — — — 

R-48 — 0.00705 (J) — — — — — 0.0149 (J) — — — — — — 
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Table 6.3-21 (continued) 
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Standard Level 1040 2 a 0.34 17.8 183 92.1 2.8 1.98 1.98 na 3650 na 14 1.49 

Standard Type tapNMED MCL tapRSL tapNMED tapNMED tapNMED tapNMED tapNMED tapNMED na tapNMED MCL tapReg6 i tapNMED 

NMED Tap Water f 1040 1.92 na 17.8 183 92.1 2.8 1.98 1.98 na 3650 na na 1.49 

R-63 — — — — — — — — — — — — — — 

Spring 5 — — — — — — — — — — — — — — 

Spring 5A — — — — — — — — — — — — — — 

Spring 5B — — — — — — — — — — — — — — 

Spring 6 — — — — — — — — — — — — — — 

Spring 6A — — — — — — — — — — — — 0.375 (J) — 

Spring 6AAA — — — — — — — — — — — — — — 

Spring 7 — — — — — — — — — — — — — — 

Spring 8A — — — — 0.57 (J) — — — — — — 6.38 (J+) — 9.6 (J-) 

Spring 9 — — 1.4 (J-) — — — — — — — — — 0.279 (J) — 

Spring 9A — — — 0.375 (J) — — — — — — — 3.61 (J+) 0.513 (J) — 

Spring 9B — — — — — — — — — — — — 0.316 (J) — 

Test Well DT-10 — — — — — — — — — — — — — — 

Test Well DT-5A — — — — — — — — — — — — — — 

Test Well DT-9 — — — — — — — — — — — — — — 
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Table 6.3-21 (continued) 
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Standard Level 5 110 0.042 na 29200 730 219 a 10.9 a 2 700 1830 0.4 na 

Standard Type MCL tapNMED tapNMED na tapNMED tapNMED tapNMED tapNMED MCL MCL tapNMED MCL na 

NMED Tap Water f 1.49 110 0.042 na 29200 730 219 10.9 10.9 14.8 1830 0.149 na 

Ancho Spring — — — — — — — — — — — — — 

CdV-R-15-3;P1 h — — — — — — — — — — — — — 

CdV-R-15-3;P2 — — — — — — — — — — — — — 

CdV-R-15-3;P3 — — 0.00879 (J+) — — — 0.00805 (J) 0.00908 0.00651 (J+) — — — — 

CdV-R-37-2;P1 — — — — 31.2 — — — — — — — — 

CdV-R-37-2;P2 — — — — 54.5 (J+) — — — — — — — — 

CdV-R-37-2;P3 — — — — 3.53 (J+) — — — — — — — — 

Doe Spring — — — — — — — — — — — — — 

R-17;P1 — — — — — — — — — — — — — 

R-17;P2 — — — 0.386 — — — — — — — — — 

R-18 — — — — — — — — — — — — — 

R-19;P2 — — — — — — — — — — — — — 

R-19;P3 — — — 0.32 (J) — — — — — — — — — 

R-19;P4 — — — — — — — — — — — — — 

R-19;P5 — — — — — — — — — — — — — 

R-19;P6 — — — — — — — — — — — — — 

R-25;P5 — — — — — — — — — 0.28 0.335 — — 

R-25;P6 — — — — — — — — — — 0.547 (J+) — — 

R-25;P7 — — — — — — — — — — — — — 

R-25;P8 0.49 — — — — — — — — — — — — 

R-27 — — — — 4.01 (J) — — — — — — — — 

R-29 — — — — — — — — — — — — — 

R-30 — — — — — — — — — — — — — 

R-31;P1 — — — — — — — — — — — 0.00962 — 

R-31;P2 — — — — — — — — — — — — — 

R-31;P3 — — — — — — — — — — — — — 
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Table 6.3-21 (continued) 
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H
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H
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od
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1,

2,
3,

4,
6,

7,
8-

] 

Standard Level 5 110 0.042 na 29200 730 219 a 10.9 a 2 700 1830 0.4 na 

Standard Type MCL tapNMED tapNMED na tapNMED tapNMED tapNMED tapNMED MCL MCL tapNMED MCL na 

NMED Tap Water f 1.49 110 0.042 na 29200 730 219 10.9 10.9 14.8 1830 0.149 na 

R-31;P4 — — — — — — — — — — — — — 

R-31;P5 — — — — — — — — — — — — — 

R-48 — — — — — — — — — — — 0.0828 5.69e-007 (J) 

R-63 — — — — — — — — — — — — — 

Spring 5 — — — — — — — — — — — — — 

Spring 5A — — — — — — — — — — — — — 

Spring 5B — — — — — — — — — — — — — 

Spring 6 — — — — — — — — — — — — — 

Spring 6A — — — — — — — — — — — — — 

Spring 6AAA — — — — — — — — — — — — — 

Spring 7 — — — — — — — — — — — — — 

Spring 8A — 0.58 (J) — — — 0.55 (J) — — — — — — — 

Spring 9 — — — — — — — — — — — — — 

Spring 9A — — — — — — — — — — — — — 

Spring 9B — — — — — — — — — — — — — 

Test Well DT-10 — — — — — — — — — — — — — 

Test Well DT-5A — — — — — — — — — — — — — 

Test Well DT-9 — — — — — — — — — — — — — 
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Table 6.3-21 (continued) 

Location H
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N
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O
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,7

,8
,9

-] 
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hl
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od
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en
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fu
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ns
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al
s]

 

Standard Level na na 0.92 679 679 a na 1990 1800 30 14.9 730 na na 

Standard Type na na tapNMED tapNMED tapNMED na tapNMED tapRSL NMGSU j tapNMED tapNMED na na 

NMED Tap Water f na na 0.92 679 679 na 1990 na 1.43 14.9 730 na na 

Ancho Spring — — — — — — — — — — — — — 

CdV-R-15-3;P1 h — — — — — — — — — — — — — 

CdV-R-15-3;P2 — — — — — 0.71 (J) — — — — — — — 

CdV-R-15-3;P3 — — — — — — — — — — — — — 

CdV-R-37-2;P1 — — — 0.69 0.35 (J) — — — 0.257 (J+) — — — — 

CdV-R-37-2;P2 — — — — — — — — — — — — — 

CdV-R-37-2;P3 — — — — — 0.11 (J-, J) — — — — 0.2 — — 

Doe Spring — — — — — — — — — — — — — 

R-17;P1 — — — — — — 1.4 — — — — — — 

R-17;P2 — — — — — — — — — — — — — 

R-18 — — — — — — — — — — — 3.15e-006 (J) — 

R-19;P2 — — — — — — — — — — — — — 

R-19;P3 — — — — — — — — — — — — — 

R-19;P4 — — — — — — — — — 0.0162 — — — 

R-19;P5 — — — — — — — — — — — — — 

R-19;P6 — — — — — — — — 0.62 — — — — 

R-25;P5 — — — — — — — — — — — — — 

R-25;P6 — — — — — — — — — — — — — 

R-25;P7 — — — — — — — — — — — — — 

R-25;P8 — — — — — — — — — — — — — 

R-27 — — 0.4 (J) — — — — — — — — — — 

R-29 — — — 0.41 (J) — — — — — — — — — 

R-30 — — — — — — — — — — — — — 

R-31;P1 — — — — — — — — — — — — — 

R-31;P2 — — — — — — — — — — — — — 

R-31;P3 — — — — — — — — — — — — — 
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Table 6.3-21 (continued) 

Location H
ep

ta
ch

lo
ro

di
be

nz
od

io
xi

ns
 [T

ot
al

] 

H
ep

ta
ch

lo
ro

di
be

nz
of

ur
an

s 
[T

ot
al

] 

In
de

no
[1

,2
,3

-c
d]

py
re

ne
 

Is
op

ro
py

lb
en

ze
ne

 

Is
op

ro
py

lto
lu

en
e[

4-
] 

M
N

X 

M
et

hy
l-2

-p
en

ta
no

ne
[4

-] 

M
et

hy
lp

he
no

l[2
-] 

N
ap

ht
ha

le
ne

 

N
itr

ob
en

ze
ne

 

N
itr

ot
ol

ue
ne

[2
-] 

O
ct

ac
hl

or
od

ib
en

zo
di

ox
in

[1
,2

,3
,4

,6
,7

,8
,9

-] 

Pe
nt

ac
hl

or
od

ib
en

zo
fu

ra
ns

 [T
ot

al
s]

 

Standard Level na na 0.92 679 679 a na 1990 1800 30 14.9 730 na na 

Standard Type na na tapNMED tapNMED tapNMED na tapNMED tapRSL NMGSU j tapNMED tapNMED na na 

NMED Tap Water f na na 0.92 679 679 na 1990 na 1.43 14.9 730 na na 

R-31;P4 — — — — — 0.41 (J-) — — — — — — — 

R-31;P5 — — — — — — — — — — — — — 

R-48 1.78E-06 — — — — — — — — — — — — 

R-63 — — — — — — — — — — — — — 

Spring 5 1.76E-06 8.70E-07 — — — — — — — — — — — 

Spring 5A — — — — — — — — — — — — — 

Spring 5B — — — — — — — — — — — — — 

Spring 6 2.32E-06 — — — — — — — — — — — 8.81E-07 

Spring 6A — — — — — — — — — — — — — 

Spring 6AAA — — — — — — — — — — — — — 

Spring 7 — — — — — — — — — — — — — 

Spring 8A — — — — — — — 0.48 (J) — — — — — 

Spring 9 — — — — — — — — — — — — — 

Spring 9A — — — — — — — — — — — — — 

Spring 9B — — — — — — — — — — — — — 

Test Well DT-10 — — — — — — — — — — — — — 

Test Well DT-5A — — — — — — — — — — — — — 

Test Well DT-9 — — — — — — — — — — — — — 
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Table 6.3-21 (continued) 

Location Ph
en

an
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re
ne
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R
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tr
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hl
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Te
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yl
 

To
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C

B
 

Tr
ic

hl
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2,
2-
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ifl
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ro

et
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[1

,1
,2

-] 

Tr
in
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ob
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,3
,5

-] 
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ot
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ue

ne
[2

,4
,6

-] 

Xy
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ne
[1

,3
-]+

Xy
le

ne
[1

,4
-] 

Standard Level 1100 5 6.11 100 na 5 146 750 na 59200 1100 18.3 203 

Standard Type tapNMED NMGSU tapNMED MCL na MCL tapNMED NMGSU na tapNMED tapRSL tapNMED tapNMED 

NMED Tap Water f 1100 11000 6.11 1620 na 1.08 146 2280 na 59200 na 18.3 203 

Ancho Spring — — — — — — — — — — — — — 

CdV-R-15-3;P1 h — — — — — — — — — — — — — 

CdV-R-15-3;P2 — — — — — — — — — — — — — 

CdV-R-15-3;P3 — — — — — — — — — — — — — 

CdV-R-37-2;P1 — — — — — — — — — — — — — 

CdV-R-37-2;P2 0.205 (J) — — — — — — — — 1.5 — — 0.559 

CdV-R-37-2;P3 — — — — — — 1.6 — — — — — — 

Doe Spring — — — — — — — — — — — — — 

R-17;P1 — 15.8 — — — — — — 0.17 (UJ) — — — 0.259 

R-17;P2 — — — — — — — 2.46 — — — — 0.449 

R-18 — — 0.893 (J-) — — — — — — — 0.124 (J) — — 

R-19;P2 — — — — — — — — — — — — — 

R-19;P3 — — — — — — — — — — — — — 

R-19;P4 — — — — — — — — — — — — — 

R-19;P5 — — — — — — — — — — — — — 

R-19;P6 — — — — — 0.29 — — — — — — — 

R-25;P5 — — 0.245 (J) 0.74 — 0.38 (J) — 3.3 — — — — — 

R-25;P6 — — 1.64 — — — — — — — 0.026 0.177 (J-) — 

R-25;P7 — — 0.651 — — — — — — — 0.0271 (J) 0.225 — 

R-25;P8 — — 0.73 — — — — — — — — 0.16 — 

R-27 — — — — — — — 1.03 — — — — — 

R-29 — — — — — — — 0.54 (J) — — — — — 

R-30 — — — — — — — — — — — — — 

R-31;P1 — — — — — — — — — — — — — 

R-31;P2 — — — — — — — — — — — — — 

R-31;P3 — — — — — — — — — — — — — 

R-31;P4 — — — — — — — — — — — — — 
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Table 6.3-21 (continued) 

Location Ph
en

an
th

re
ne

 

Ph
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ol
 

R
D

X 
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yr

en
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hl

or
od

ib
en
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fu
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ns

 [T
ot

al
s]

 

Te
tr

ac
hl

or
oe

th
en
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Te
tr

yl
 

To
lu

en
e 

To
ta

l P
C

B
 

Tr
ic

hl
or

o-
1,

2,
2-

tr
ifl

uo
ro

et
ha

ne
[1

,1
,2

-] 

Tr
in

itr
ob

en
ze

ne
[1

,3
,5

-] 

Tr
in

itr
ot

ol
ue

ne
[2

,4
,6

-] 

Xy
le

ne
[1

,3
-]+

Xy
le

ne
[1

,4
-] 

Standard Level 1100 5 6.11 100 na 5 146 750 na 59200 1100 18.3 203 

Standard Type tapNMED NMGSU tapNMED MCL na MCL tapNMED NMGSU na tapNMED tapRSL tapNMED tapNMED 

NMED Tap Water f 1100 11000 6.11 1620 na 1.08 146 2280 na 59200 na 18.3 203 

R-31;P5 — — — — — — — — — — — — — 

R-48 — — — — — — — — — — — — — 

R-63 — — 1.25 — — — — — — — — — — 

Spring 5 — — — — — — — 0.741 — — — — — 

Spring 5A — — — — — — — — — — — — — 

Spring 5B — — — — 1.44e-006 (J) — — — — — — — — 

Spring 6 — — — — — — — — — — — — — 

Spring 6A — — — — — — — 0.3 (J) — — — — — 

Spring 6AAA — — — — — — — — — — — — — 

Spring 7 — — — — — — — — — — — — — 

Spring 8A — — — — — — — — — — — — — 

Spring 9 — — — — — — — 0.473 — — — — — 

Spring 9A — — — — — — — 0.42 — — — — — 

Spring 9B — — — — — — — 0.533 (J) — — — — — 

Test Well DT-10 — — — — — — — — — — — — — 

Test Well DT-5A — — — — — — — — — — — — — 

Test Well DT-9 — — — — — — — — 0.44 (UJ) — — — — 

Notes: Values are in µg/L. Values are the maximum detected value. Grey shading indicates a standard was exceeded. All standards adjusted to a target risk of 10
-5

. 
a
 Surrogate values used: 2,6-Dinitrotoluene used as a surrogate for 2.4-Diamino-6-nitrotoluene, 2.6-Diamino-4-nitrotoluene; Chlordane used as a surrogate for Chlordane[gamma-]; Endosulfan used as a surrogate for Endosulfan II; Endrin used as a surrogate for Endosulfan Sulfate; Isopropylbenzene used 
as a surrogate for Isopropyltoluene[4-]. 

b
 na = Not available. 

c
 tapNMED = NMED tap water from NMED (2009, 108070). 

d
 tapRSL= EPA tap water from the EPA regional screening level publication (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

e 
MCL = EPA maximum contaminant level. 

f 
NMED Tap Water = From same source as i, additional comparison value for some constituents. 

g
 — = Not a COPC at that location (not detected if no BV, not > BV, or not analyzed). 

h
 Px = Port number x, for multi-port wells (x indicates depths from shallowest to deepest). 

i 
tapReg6 = EPA Region 6 Human Health Media-Specific Screening Level, 3/8/2008 (2008, 101002). 

j
 NMGSU, NM Groundwater Standards (nonfiltered sample), NMAC 20.6.2.3103 (http://www.nmcpr.state.nm.us/nmac/parts/title20/20.006.0004.htm). 
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Table 6.4-1 

Samples Collected and Analyses Performed for Stormwater from Water Canyon and Cañon de Valle Watershed 
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90's Line Pond WTa GF0507090LP01 n/ab 8/25/05 —c — Xd — X — — — — 

90's Line Pond WT GF0507090LP90 Field Duplicate 8/25/05 — — X — X — — — — 

90's Line Pond WT GU0507090LP01 n/a 8/25/05 — — X X X — — — X 

90's Line Pond WT GU0507090LP90 Field Duplicate 8/25/05 — — X X X — — — X 

90's Line Pond WT UU0507090LP01 n/a 8/25/05 — — — — — — X — — 

90's Line Pond WT UU0507090LP90 Field Duplicate 8/25/05 — — — — — — X — — 

90's Line Pond WT GF0510090LP01 n/a 11/15/05 — — X — X — — — — 

90's Line Pond WT GF0510090LP90 Field Duplicate 11/15/05 — — X — X — — — — 

90's Line Pond WT GU0510090LP01 n/a 11/15/05 — — X X X — — — X 

90's Line Pond WT GU0510090LP90 Field Duplicate 11/15/05 — — X X X — — — X 

90's Line Pond WT UU0510090LP01 n/a 11/15/05 — — — — — — X — — 

90's Line Pond WT UU0510090LP90 Field Duplicate 11/15/05 — — — — — — X — — 

Canon de Valle above SR-501 WT PS00061E253 n/a 6/28/00 — — X X X X X X — 

Canon de Valle above SR-501 WT PS00062E253 Field Duplicate 6/28/00 — — X — — — — — — 

Canon de Valle above SR-501 WT GF00101E253 n/a 10/23/00 — — X — X — X — — 

Canon de Valle above SR-501 WT GS00101E253 n/a 10/23/00 X — X X X X X X X 

Canon de Valle above SR-501 WT GS00102E253 Field Duplicate 10/23/00 — — X — — — — — — 

Canon de Valle above SR-501 WT GF01071E253 n/a 7/22/01 — — — — — — X — — 

Canon de Valle above SR-501 WT GU01071E253 n/a 7/22/01 — — — — — — X — — 

Canon de Valle above SR-501 WT GU01071E253TSSM n/a 7/22/01 — — X — — — — — — 
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Table 6.4-1 (continued) 
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Canon de Valle above SR-501 WT GF01072E253 n/a 7/26/01 — — X — X — — — — 

Canon de Valle above SR-501 WT GU01072E253 n/a 7/26/01 — — X — X — — — — 

Canon de Valle above SR-501 WT GU01072E253TSSM n/a 7/26/01 — — X — — — — — — 

Canon de Valle above SR-501 WT GU02060E25301 n/a 6/22/02 — — — X — — — — — 

Canon de Valle above SR-501 WT GU02060E25301TSSM n/a 6/22/02 — — X — — — — — — 

Canon de Valle above SR-501 WT GF02070E25301 n/a 7/25/02 — — X — X — — — — 

Canon de Valle above SR-501 WT GU02070E25301 n/a 7/25/02 — — X — X — X — — 

Canon de Valle above SR-501 WT GU02070E25301TSSM n/a 7/25/02 — — X — — — — — — 

Canon de Valle above SR-501 WT GF05040E25301 n/a 4/16/05 — — X — X — — — — 

Canon de Valle above SR-501 WT GU05040E25301 n/a 4/16/05 — — X — X — X — — 

Canon de Valle above Water WT GF01081E262 n/a 8/5/01 — — X — X — — — — 

Canon de Valle above Water WT GU01081E262 n/a 8/5/01 — — X — X — X — — 

Canon de Valle above Water WT GU01081E262TSSM n/a 8/5/01 — — X — — — — — — 

Canon de Valle above Water WT GF01082E262 n/a 8/9/01 — — X — X — X — — 

Canon de Valle above Water WT GU01082E262 n/a 8/9/01 — — X — X — X — — 

Canon de Valle above Water WT GU01082E262TSSM n/a 8/9/01 — — X — — — — — — 

Canon de Valle above Water WT GF04080E26201 n/a 8/20/04 — — X — X — — — — 

Canon de Valle above Water WT GU04080E26201 n/a 8/20/04 — — X X X — — — — 

Canon de Valle above Water WT GF05080E26201 n/a 8/12/05 — — X — X — — — — 

Canon de Valle above Water WT GU05080E26201 n/a 8/12/05 — — X — X — — — — 

Canon de Valle above Water WT GF05080E26202 n/a 8/24/05 — — X — X — — — — 
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Table 6.4-1 (continued) 
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Canon de Valle above Water WT GU05080E26202 n/a 8/24/05 — — X X X — X — — 

Canon de Valle above Water WT GF070900E26201 n/a 9/2/07 — — X — X — — — — 

Canon de Valle above Water WT GU070900E26201 n/a 9/2/07 — — X X X — X — — 

Canon de Valle above Water WT GF080800E26201 n/a 8/10/08 — — X — X — — — — 

Canon de Valle above Water WT GU080800E26201 n/a 8/10/08 — — X — X — X — — 

Canon de Valle at SR-501 WT 8704WTSSVC n/a 4/29/87 — — — — X — X — — 

Canon de Valle below MDA P WT GF04070E25601 n/a 7/27/04 — — X — X — — — — 

Canon de Valle below MDA P WT GU04070E25601 n/a 7/27/04 — — X — X — — — — 

Canon de Valle below MDA P WT GF04080E25601 n/a 8/11/04 — — X — X — — — — 

Canon de Valle below MDA P WT GU04080E25601 n/a 8/11/04 — — X — X — — — — 

Canon de Valle below MDA P WT GF04080E25602 n/a 8/20/04 — — X — X — — — — 

Canon de Valle below MDA P WT GU04080E25602 n/a 8/20/04 — — X X X — — — — 

Canon de Valle below MDA P WT GF05070E25601 n/a 7/15/05 — — X — X — — — — 

Canon de Valle below MDA P WT GU05070E25601 n/a 7/15/05 — — X — X — — — — 

Canon de Valle below MDA P WT GF05080E25601 n/a 8/4/05 — — X — X — — — — 

Canon de Valle below MDA P WT GU05080E25601 n/a 8/4/05 — — X X X — — — — 

Canon de Valle below MDA P WT GF05080E25602 n/a 8/6/05 — — X — X — — — — 

Canon de Valle below MDA P WT GU05080E25602 n/a 8/6/05 — — X X X — — — — 

Canon de Valle below MDA P WT GF05080E25603 n/a 8/12/05 — — X — X — — — — 

Canon de Valle below MDA P WT GF05080E25604 n/a 8/12/05 — — X — — — — — — 

Canon de Valle below MDA P WT GU05080E25603 n/a 8/12/05 — — X X X — — — — 
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Canon de Valle below MDA P WT GU05080E25604 n/a 8/12/05 — — X X X — — — — 

Canon de Valle below MDA P WT GF060700E25601 n/a 6/29/06 — — X — X — — — — 

Canon de Valle below MDA P WT GU060700E25601 n/a 6/29/06 — — X X X — — — — 

Canon de Valle below MDA P WT GF060800E25601 n/a 8/8/06 — — X — X — — — — 

Canon de Valle below MDA P WT GU060800E25601 n/a 8/8/06 — — X X X — — — — 

Canon de Valle below MDA P WT GF060900E25601 n/a 8/25/06 — — X — X — — — — 

Canon de Valle below MDA P WT GU060900E25601 n/a 8/25/06 — — X X X — — — — 

Canon de Valle below MDA P WT GF070700E25601 n/a 7/14/07 — — X — X — — — — 

Canon de Valle below MDA P WT GU070700E25601 n/a 7/14/07 — — X X X — X — — 

Canon de Valle below MDA P WT GF070800E25601 n/a 8/12/07 — — X — X — — — — 

Canon de Valle below MDA P WT GU070800E25601 n/a 8/12/07 — — X X X — X — — 

Canon de Valle below MDA P WT GF070800E25602 n/a 8/29/07 — — X — X — — — — 

Canon de Valle below MDA P WT GU070800E25602 n/a 8/29/07 — — X X X — X — — 

Canon de Valle below MDA P WT GF070900E25601 n/a 8/31/07 — — X — X — — — — 

Canon de Valle below MDA P WT GU070900E25601 n/a 8/31/07 — — X X X — X — — 

Canon de Valle below MDA P WT GF080700E25601 n/a 7/21/08 — — X — X — — — — 

Canon de Valle below MDA P WT GU080700E25601 n/a 7/21/08 — — X X X — X — — 

Canon de Valle below MDA P WT GF080800E25601 n/a 8/4/08 — — X — X — — — — 

Canon de Valle below MDA P WT GU080800E25601 n/a 8/4/08 — — X — X — — — — 

Canon de Valle below MDA P WT GF080800E25602 n/a 8/8/08 — — X — X — — — — 

Canon de Valle below MDA P WT GU080800E25602 n/a 8/8/08 — — X — X — X — — 
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Canon de Valle Q-Site tributary WT GF0709E256.501 n/a 8/29/07 — — X — X — — — — 

Canon de Valle Q-Site tributary WT GU0709E256.501 n/a 8/29/07 — — X X X — X — — 

Canon de Valle Q-Site tributary WT GF0709E256.502 n/a 9/17/07 — — X — X — — — — 

Canon de Valle Q-Site tributary WT GU0709E256.502 n/a 9/17/07 — — X X X — X — — 

Canon de Valle Q-Site tributary WT GF0809E256.501 n/a 8/10/08 — — X — X — — — — 

Canon de Valle Q-Site tributary WT GU0809E256.501 n/a 8/10/08 — — X — X — X — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU02090E25701 n/a 9/4/02 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF02090E25701 n/a 9/9/02 — — — — — — X — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU02090E25702 n/a 9/9/02 — — X — — — X — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF04040E25701 n/a 4/8/04 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU04040E25701 n/a 4/8/04 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF04070E25701 n/a 7/23/04 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU04070E25701 n/a 7/23/04 — — X X X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF04070E25702 n/a 7/27/04 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU04070E25702 n/a 7/27/04 — — X X X — — — — 
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Canon de Valle tributary at Burn 
Grounds 

WT GF04080E25701 n/a 8/11/04 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU04080E25701 n/a 8/11/04 — — X X X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU04080E25702 n/a 8/18/04 — — X X X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF05040E25701 n/a 4/26/05 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF05040E25790 Field Duplicate 4/26/05 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU05040E25701 n/a 4/26/05 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU05040E25790 Field Duplicate 4/26/05 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF05080E25701 n/a 8/4/05 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU05080E25701 n/a 8/4/05 — — X X X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF05080E25702 n/a 8/6/05 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU05080E25702 n/a 8/6/05 — — X X X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF05080E25703 n/a 8/12/05 — — X — X — — — — 
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Canon de Valle tributary at Burn 
Grounds 

WT GF05080E25704 n/a 8/12/05 — — X — — — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU05080E25703 n/a 8/12/05 — — X X X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU05080E25704 n/a 8/12/05 — — X X — — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF060700E25701 n/a 6/29/06 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU060700E25701 n/a 6/29/06 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF060800E25701 n/a 8/7/06 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU060800E25701 n/a 8/7/06 — — X X X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF060800E25702 n/a 8/20/06 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU060800E25702 n/a 8/20/06 — — X X X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF060900E25701 n/a 8/25/06 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU060900E25701 n/a 8/25/06 — — X X X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF060900E25702 n/a 9/1/06 — — X — — — — — — 
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Canon de Valle tributary at Burn 
Grounds 

WT GU060900E25702 n/a 9/1/06 — — X X X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF070300E25701 n/a 3/23/07 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU070300E25701 n/a 3/23/07 — — X X X — X — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU070500E25701 n/a 5/21/07 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF070700E25701 n/a 7/14/07 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU070700E25701 n/a 7/14/07 — — X X X — X X — 

Canon de Valle tributary at Burn 
Grounds 

WT GF070800E25701 n/a 7/31/07 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU070800E25701 n/a 7/31/07 — — X — X — X — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF070800E25702 n/a 8/12/07 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU070800E25702 n/a 8/12/07 — — X X X — X X — 

Canon de Valle tributary at Burn 
Grounds 

WT GU070800E25703 n/a 8/18/07 — — X X — — — X — 

Canon de Valle tributary at Burn 
Grounds 

WT GU070800E25704 n/a 8/29/07 — — X — — — — X — 
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Canon de Valle tributary at Burn 
Grounds 

WT GF080700E25701 n/a 7/21/08 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU080700E25701 n/a 7/21/08 — — X X X — X — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF080800E25701 n/a 8/4/08 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU080800E25701 n/a 8/4/08 — — X X X — X — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF080900E25701 n/a 8/23/08 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU080900E25701 n/a 8/23/08 — — X X X — X — — 

Canon de Valle tributary at Burn 
Grounds 

WT GF081000E25701 n/a 10/11/08 — — X — X — — — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU081000E25701 n/a 10/11/08 — — X X X — X — — 

Canon de Valle tributary at Burn 
Grounds 

WT GU091000E25701 n/a 10/13/09 — — X — X — X — — 

Indio at SR-4 WT PF00061E264 n/a 6/28/00 — — — — — — X — — 

Indio at SR-4 WT PS00061E264 n/a 6/28/00 X — X X X X X X — 

Indio at SR-4 WT PS00062E264 Field Duplicate 6/28/00 — — X — — — — — — 

S Site Canyon above Water WT GF01081E261 n/a 8/3/01 — — X — X — — — — 

S Site Canyon above Water WT GU01081E261 n/a 8/3/01 — — X — X — — — — 

S Site Canyon above Water WT GU01081E261TSSM n/a 8/3/01 — — X — — — — — — 
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Table 6.4-1 (continued) 

Lo
ca

tio
n 

ID
 

M
ed

ia
 C

od
e 

Sa
m

pl
e 

ID
 

Fi
el

d 
Q

C
 T

yp
e 

C
ol

le
ct

io
n 

D
at

e 

D
io

xi
ns

/F
ur

an
s 

D
ie

se
l R

an
ge

 O
rg

an
ic

 
A

na
ly

te
s 

G
en

er
al

 In
or

ga
ni

cs
 

H
ig

h 
Ex

pl
os

iv
es

 

M
et

al
s 

Pe
st

ic
id

es
/P

ol
yc

hl
or

in
at

ed
 

B
ip

he
ny

ls
 

R
ad

io
nu

cl
id

es
 

Se
m

iv
ol

at
ile

 O
rg

an
ic

 
A

na
ly

te
s 

Vo
la

til
e 

O
rg

an
ic

 A
na

ly
te

s 

S Site Canyon above Water WT GF04080E26101 n/a 8/20/04 — — X — X — — — — 

S Site Canyon above Water WT GU04080E26101 n/a 8/20/04 — — X X X — — — — 

S Site Canyon above Water WT GF0508E252801 n/a 8/12/05 — — X — X — — — — 

S Site Canyon above Water WT GU0508E252801 n/a 8/12/05 — — X X X — — — — 

S Site Canyon above Water WT GF0508E252802 n/a 8/24/05 — — X — X — — — — 

S Site Canyon above Water WT GU0508E252802 n/a 8/24/05 — — X X X — — — — 

S Site Canyon above Water WT GF06090E252801 n/a 8/25/06 — — X — X — — — — 

S Site Canyon above Water WT GU06090E252801 n/a 8/25/06 — — X X X — — — — 

S Site Canyon above Water WT GF08080E252801 n/a 8/8/08 — — X — X — — — — 

S Site Canyon above Water WT GU08080E252801 n/a 8/8/08 — — X — X — — — — 

S Site Canyon above Water WT GF08080E252802 n/a 8/18/08 — — X — X — — — — 

S Site Canyon above Water WT GU08080E252802 n/a 8/18/08 — — X — X — — — — 

Water above S Site Canyon WT GU01071E260 n/a 7/22/01 — — X — — — — — — 

Water above S Site Canyon WT GU01071E260TSSM n/a 7/22/01 — — X — — — — — — 

Water above S Site Canyon WT GU02060E26001 n/a 6/21/02 — — X — — — — — — 

Water above S Site Canyon WT GU02070E26001 n/a 7/14/02 — — X — — — — — — 

Water above S Site Canyon WT GF04080E26001 n/a 8/20/04 — — X — X — — — — 

Water above S Site Canyon WT GU04080E26001 n/a 8/20/04 — — X X X — — — — 

Water above S Site Canyon WT GF0508E252501 n/a 8/12/05 — — X — X — — — — 

Water above S Site Canyon WT GU0508E252501 n/a 8/12/05 — — X — X — — — — 

Water above S Site Canyon WT GF06080E252501 n/a 8/23/06 — — X — X — — — — 
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Water above S Site Canyon WT GU06080E252501 n/a 8/23/06 — — X X X — — — — 

Water above S Site Canyon WT GF06080E252502 n/a 8/25/06 — — X — X — — — — 

Water above S Site Canyon WT GU06080E252502 n/a 8/25/06 — — X X X — — — — 

Water above S Site Canyon WT GF06090E252501 n/a 9/1/06 — — X — X — — — — 

Water above S Site Canyon WT GU06090E252501 n/a 9/1/06 — — X — X — — — — 

Water above S Site Canyon WT GF07090E252501 n/a 8/29/07 — — X — X — — — — 

Water above S Site Canyon WT GU07090E252501 n/a 8/29/07 — — X — X — X — — 

Water above S Site Canyon WT GF08070E252501 n/a 7/21/08 — — X — X — — — — 

Water above S Site Canyon WT GU08070E252501 n/a 7/21/08 — — X X X — X — — 

Water above S Site Canyon WT GF08080E252501 n/a 8/4/08 — — X — X — — — — 

Water above S Site Canyon WT GU08080E252501 n/a 8/4/08 — — X — X — X — — 

Water above S Site Canyon WT GF08080E252502 n/a 8/8/08 — — X — X — — — — 

Water above S Site Canyon WT GU08080E252502 n/a 8/8/08 — — X — X — X — — 

Water above S Site Canyon WT GU08080E252504 n/a 8/23/08 — — X X — — — — — 

Water above S Site Canyon WT GF08080E252503 n/a 8/24/08 — — X — X — — — — 

Water above S Site Canyon WT GU08080E252503 n/a 8/24/08 — — X X X — X — — 

Water above SR-501 WT PS00061E252 n/a 6/28/00 — — X — X — X — — 

Water above SR-501 WT PS00062E252 Field Duplicate 6/28/00 — — X — — — — — — 

Water above SR-501 WT GF00101E252 n/a 10/23/00 — — X — X — X — — 

Water above SR-501 WT GS00101E252 n/a 10/23/00 X — X X X X X X X 

Water above SR-501 WT GS00102E252 Field Duplicate 10/23/00 — — X — — — — — — 
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Water above SR-501 WT GF01071E252 n/a 7/22/01 — — X — X — — — — 

Water above SR-501 WT GU01071E252 n/a 7/22/01 — — X — X — X — — 

Water above SR-501 WT GU01071E252TSSM n/a 7/22/01 — — X — — — — — — 

Water at SR-4 WT PS00061E263 n/a 6/28/00 — — — — — — X — — 

Water at SR-4 WT GF00101E263 n/a 10/27/00 — — X — X — — — — 

Water at SR-4 WT GS00101E263 n/a 10/27/00 X — X X X — X — — 

Water at SR-4 WT GS00102E263 Field Duplicate 10/28/00 — — X — — — — — — 

Water at SR-4 WT GF01071E263 n/a 7/26/01 — — X — X — — — — 

Water at SR-4 WT GU01071E263 n/a 7/26/01 — — X — X — — — — 

Water at SR-4 WT GU01071E263TSSM n/a 7/26/01 — — X — — — — — — 

Water at SR-4 WT GF01082E263 n/a 8/3/01 — — X — X — — — — 

Water at SR-4 WT GU01082E263 n/a 8/3/01 — — X — X — X — — 

Water at SR-4 WT GU01082E263TSSM n/a 8/3/01 — — X — — — — — — 

Water at SR-4 WT GU01083E263 n/a 8/3/01 — — X — X — X — — 

Water at SR-4 WT GU01083E263TSSM n/a 8/3/01 — — X — — — — — — 

Water at SR-4 WT GF01084E263 n/a 8/9/01 — — X — X — X — — 

Water at SR-4 WT GU01084E263 n/a 8/9/01 — — X — X — X — — 

Water at SR-4 WT GU01084E263TSSM n/a 8/9/01 — — X — — — — — — 

Water at SR-4 WT GF02060E26301 n/a 6/22/02 — — X — X — X — — 

Water at SR-4 WT GU02060E26301 n/a 6/22/02 — — X — X — X — — 

Water at SR-4 WT GU02060E26301TSSM n/a 6/22/02 — — X — — — — — — 
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Water at SR-4 WT GF02070E26301 n/a 7/14/02 — — — — — — X — — 

Water at SR-4 WT GU02070E26301 n/a 7/14/02 — — — — — — X — — 

Water at SR-4 WT GU02070E26301TSSM n/a 7/14/02 — — X — — — — — — 

Water at SR-4 WT GF02080E26301 n/a 8/28/02 — — X — X — — — — 

Water at SR-4 WT GF04080E26301 n/a 8/18/04 — — X — X — — — — 

Water at SR-4 WT GU04080E26301 n/a 8/18/04 — — X X X — X — — 

Water at SR-4 WT GF04080E26302 n/a 8/20/04 — — X — X — — — — 

Water at SR-4 WT GU04080E26302 n/a 8/20/04 — — X — X — — — — 

Water at SR-4 WT GF05080E26301 n/a 8/12/05 — — X — X — — — — 

Water at SR-4 WT GU05080E26301 n/a 8/12/05 — — X X X — — — — 

Water at SR-4 WT GF05090E26301 n/a 9/29/05 — — X — X — — — — 

Water at SR-4 WT GU05090E26301 n/a 9/29/05 — — X X X — — — — 

Water at SR-4 WT GF060900E26301 n/a 8/25/06 — — X — X — — — — 

Water at SR-4 WT GU060900E26301 n/a 8/25/06 — — X — X — — — — 

Water at SR-4 WT GF061000E26301 n/a 10/9/06 — — X — X — — — — 

Water at SR-4 WT GU061000E26301 n/a 10/9/06 — — X X X — X — — 

Water at SR-4 WT GF070800E26301 n/a 8/29/07 — — X — X — — — — 

Water at SR-4 WT GU070800E26301 n/a 8/29/07 — — X — X — X — — 

Water at SR-4 WT GF070900E26301 n/a 8/31/07 — — X — X — — — — 

Water at SR-4 WT GU070900E26301 n/a 8/31/07 — — X X X — X — — 

Water at SR-4 WMd GF080200M26301 n/a 1/28/08 — — X — X — — — — 
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Water at SR-4 WMe GU080200M26301 n/a 1/28/08 — — X — X — X — — 

Water at SR-501 WT 8704WTSRSW n/a 4/29/87 — — — — X — X — — 

Water below MDA AB WT GF01071E262.5 n/a 7/26/01 — — X — X — X — — 

Water below MDA AB WT GU01071E262.5 n/a 7/26/01 — — X — X — X — — 

Water below MDA AB WT GU01071E262.5TSSM n/a 7/26/01 — — X — — — — — — 

Water below MDA AB WT GF01082E262.5 n/a 8/3/01 — — X — X — X — — 

Water below MDA AB WT GU01082E262.5 n/a 8/3/01 — — X — X — X — — 

Water below MDA AB WT GU01082E262.5TSSM n/a 8/3/01 — — X — — — — — — 

Water below MDA AB WT GF01083E262.5 n/a 8/8/01 — — X — X — X — — 

Water below MDA AB WT GU01083E262.5 n/a 8/8/01 — — X — X — X — — 

Water below MDA AB WT GU01083E262.5TSSM n/a 8/8/01 — — X — — — — — — 

Water below MDA AB WT GU0206E262501 n/a 6/21/02 — — X — X — — — — 

Water below MDA AB WT GU0207E262501 n/a 7/14/02 — — X — X — — — — 

Water below MDA AB WT GF0408E262501 n/a 8/19/04 — — X — X — — — — 

Water below MDA AB WT GU0408E262501 n/a 8/19/04 — — X X X — — — — 

Water below MDA AB WT GF0410E262501 n/a 10/5/04 — — X — X — — — — 

Water below MDA AB WT GU0410E262501 n/a 10/5/04 — — X X X — X — — 

Water below MDA AB WT GF0508E262501 n/a 8/4/05 — — X — X — — — — 

Water below MDA AB WT GF0508E262590 Field Duplicate 8/4/05 — — X — X — — — — 

Water below MDA AB WT GU0508E262501 n/a 8/4/05 — — X X X — X — — 

Water below MDA AB WT GU0508E262590 Field Duplicate 8/4/05 — — X X X — X — — 
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Water below MDA AB WT GF0508E262502 n/a 8/12/05 — — X — X — — — — 

Water below MDA AB WT GU0508E262502 n/a 8/12/05 — — X X X — X — — 

Water below MDA AB WT GF0508E262503 n/a 8/24/05 — — X — X — — — — 

Water below MDA AB WT GU0508E262503 n/a 8/24/05 — — X X X — X — — 

Water below MDA AB WT GF06080E262501 n/a 8/14/06 — — X — X — — — — 

Water below MDA AB WT GU06080E262501 n/a 8/14/06 — — X X X — X — — 

Water below MDA AB WT GF06080E262502 n/a 8/25/06 — — X — X — — — — 

Water below MDA AB WT GU06080E262502 n/a 8/25/06 — — X X X — X — — 

Water below MDA AB WT GF06090E262501 n/a 9/1/06 — — X — X — — — — 

Water below MDA AB WT GU06090E262501 n/a 9/1/06 — — X — X — X — — 

Water below MDA AB WT GF06100E262501 n/a 10/9/06 — — X — X — — — — 

Water below MDA AB WT GU06100E262501 n/a 10/9/06 — — X X X — X — — 

Water below MDA AB WT GF08080E262501 n/a 8/23/08 — — X — X — — — — 

Water below MDA AB WT GU08080E262501 n/a 8/23/08 — — X X X — X — — 

Water below MDA AB WT GF08090E262501 n/a 8/31/08 — — X — X — — — — 

Water below MDA AB WT GU08090E262501 n/a 8/31/08 — — X — X — X — — 

Water below SR-4 WT PF00061E265 n/a 6/28/00 — — X — X — X — — 

Water below SR-4 WT PS00061E265 n/a 6/28/00 X — X X X X X X — 

Water below SR-4 WT PS00062E265 Field Duplicate 6/28/00 — — X — — — — — — 

Water below SR-4 WT GF00081E265 n/a 7/29/00 — — — — — — X — — 

Water below SR-4 WT GS00081E265 n/a 7/29/00 — X X X X X X — — 
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Water below SR-4 WT GS00082E265 Field Duplicate 7/29/00 — — X — — — — — — 

Water below SR-4 WT GS00083E265 n/a 8/12/00 — — X X X — X — — 

Water below SR-4 WT GS00084E265 Field Duplicate 8/12/00 — — X — — — — — — 

Water below SR-4 WT GF00085E265 n/a 8/18/00 — — X — X — X — — 

Water below SR-4 WT GS00085E265 n/a 8/18/00 X — X X X X X X X 

Water below SR-4 WT GS00086E265 Field Duplicate 8/18/00 — — X — — — — — — 

Water below SR-4 WT GF00101E265 n/a 10/23/00 — — X — X — — — — 

Water below SR-4 WT GS00101E265 n/a 10/23/00 X — X X X X X X X 

Water below SR-4 WT GS00102E265 Field Duplicate 10/23/00 — — X — — — — — — 

Water below SR-4 WT GF00103E265 n/a 10/27/00 — — X — X — X — — 

Water below SR-4 WT GS00103E265 n/a 10/27/00 — — X — X — X — — 

Water below SR-4 WT GS00104E265 Field Duplicate 10/27/00 — — X — — — — — — 

Water below SR-4 WT GF01081E265 n/a 8/3/01 — — X — X — — — — 

Water below SR-4 WT GF01082E265 n/a 8/3/01 — — — — — — X — — 

Water below SR-4 WT GU01081E265 n/a 8/3/01 — — X — X — X — — 

Water below SR-4 WT GU01081E265TSSM n/a 8/3/01 — — X — — — — — — 

Water below SR-4 WT GU01082E265 n/a 8/3/01 — — X — X — X — — 

Water below SR-4 WT GU01082E265TSSM n/a 8/3/01 — — X — — — — — — 

Water below SR-4 WT GF01083E265 n/a 8/9/01 — — X — X — — — — 

Water below SR-4 WT GU01083E265 n/a 8/9/01 — — X — X — X — — 

Water below SR-4 WT GU01083E265TSSM n/a 8/9/01 — — X — — — — — — 
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Water below SR-4 WT GU02070E26501 n/a 7/14/02 — — — X — — — — — 

Water below SR-4 WT GU02070E26501TSSM n/a 7/14/02 — — X — — — — — — 

Water below SR-4 WT GU0209E265E01 n/a 9/10/02 — — X — — — — — — 

Water below SR-4 WT GU0209E265E02 n/a 9/10/02 — — X — — — — — — 

Water below SR-4 WT GU0305026501 n/a 5/26/03 — — X — X — — — — 

Water below SR-4 WT GF04080E26502 n/a 8/11/04 — — X — X — — — — 

Water below SR-4 WT GU04080E26502 n/a 8/11/04 — — X — X X X — — 

Water below SR-4 WT GF04080E26503 n/a 8/20/04 — — X — X — — — — 

Water below SR-4 WT GU04080E26503 n/a 8/20/04 — — X — X X X — — 

Water below SR-4 WT GF05080E26501 n/a 8/12/05 — — X — X — — — — 

Water below SR-4 WT GU05080E26501 n/a 8/12/05 — — X — X — X — — 

Water below SR-4 WT GF05080E26502 n/a 8/24/05 — — X — X — — — — 

Water below SR-4 WT GU05080E26502 n/a 8/24/05 — — X — X — — — — 

Water below SR-4 WT GF05090E26501 n/a 9/28/05 — — X — X — — — — 

Water below SR-4 WT GU05090E26501 n/a 9/28/05 — — X — X — X — — 

Water below SR-4 WT GF060700E26501 n/a 6/29/06 — — X — X — — — — 

Water below SR-4 WT GU060700E26501 n/a 6/29/06 — — X — X X X — — 

Water below SR-4 WT GF060800E26501 n/a 8/19/06 — — X — X — — — — 

Water below SR-4 WT GU060800E26501 n/a 8/19/06 — — X — X — X — — 

Water below SR-4 WT GF060800E26502 n/a 8/25/06 — — X — X — — — — 

Water below SR-4 WT GU060800E26502 n/a 8/25/06 — — X — X X X — — 
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Water below SR-4 WT GF060900E26501 n/a 9/1/06 — — X — X — — — — 

Water below SR-4 WT GU060900E26501 n/a 9/1/06 — — X — X X X — — 

Water below SR-4 WT GF060900E26502 n/a 9/12/06 — — X — — — — — — 

Water below SR-4 WT GU060900E26502 n/a 9/12/06 — — X — — X X — — 

Water below SR-4 WT GF070800E26501 n/a 8/29/07 — — X — X — — — — 

Water below SR-4 WT GU070800E26501 n/a 8/29/07 — — X — X X X — — 

Water below SR-4 WT GF070900E26501 n/a 8/31/07 — — X — X — — — — 

Water below SR-4 WT GU070900E26501 n/a 8/31/07 — — X — X X X — — 

Water Canyon at SR-4 WT 7807WTS4SW n/a 7/24/78 — — X — X — X — — 

Water Canyon at SR-4 WT WT7808113171 n/a 8/11/78 — — X — X — X — — 

Water Canyon at SR-4 WT WT7808283171 n/a 8/28/78 — — X — X — X — — 

Water Canyon at SR-4 WT 7809WTS4SW n/a 9/25/78 — — X — X — X — — 

Water Canyon at SR-4 WT 7810WTS4SW n/a 10/18/78 — — X — X — — — — 

Water Canyon at SR-4 WT WT7811033171 n/a 11/3/78 — — X — — — X — — 

Water Canyon at SR-4 WT WT7811143171 n/a 11/14/78 — — X — — — X — — 

Water Canyon at SR-4 WT WT7811273171 n/a 11/27/78 — — X — — — X — — 

Water Canyon at SR-4 WT WT8704143171 n/a 4/14/87 — — — — — — X — — 

Water Canyon at SR-4 WT WT8704203171 n/a 4/20/87 — — — — — — X — — 

Water Canyon at SR-4 WT WT8704303171 n/a 4/30/87 — — — — — — X — — 

Water Canyon at SR-4 WT WT8705043171 n/a 5/4/87 — — — — — — X — — 

Water Canyon at SR-4 WT WT8705113171 n/a 5/11/87 — — — — — — X — — 



 

 

459
 

W
ater C

anyo
n/C

añ
on d

e V
alle Investigation R

ep
ort 

Table 6.4-1 (continued) 

Lo
ca

tio
n 

ID
 

M
ed

ia
 C

od
e 

Sa
m

pl
e 

ID
 

Fi
el

d 
Q

C
 T

yp
e 

C
ol

le
ct

io
n 

D
at

e 

D
io

xi
ns

/F
ur

an
s 

D
ie

se
l R

an
ge

 O
rg

an
ic

 
A

na
ly

te
s 

G
en

er
al

 In
or

ga
ni

cs
 

H
ig

h 
Ex

pl
os

iv
es

 

M
et

al
s 

Pe
st

ic
id

es
/P

ol
yc

hl
or

in
at

ed
 

B
ip

he
ny

ls
 

R
ad

io
nu

cl
id

es
 

Se
m

iv
ol

at
ile

 O
rg

an
ic

 
A

na
ly

te
s 

Vo
la

til
e 

O
rg

an
ic

 A
na

ly
te

s 

Water Canyon at SR-4 WT WT8705183171 n/a 5/18/87 — — — — — — X — — 

Water Canyon at SR-4 WT WT8705263171 n/a 5/26/87 — — — — — — X — — 

Water Canyon at SR-4 WT 8706WTS4SW n/a 6/4/87 — — — — — — X — — 

Water Canyon at SR-4 WT 9201WTS4SW n/a 1/1/92 — — — — X — X — — 

Water Canyon at SR-4 WT 9301WTS4SW n/a 1/1/93 — — — — — — X — — 

Water Canyon at SR-4 WT 9303WTS4SW n/a 3/25/93 — — — — — — X — — 

Water Canyon at SR-4 WT WT9304073171 n/a 4/7/93 — — — — — — X — — 

Water Canyon at SR-4 WT WT9304193171 n/a 4/19/93 — — X — — — X — — 

Water Canyon at SR-4 WT 9305WTS4SW n/a 5/4/93 — — — — — — X — — 
a 

WT = Stormwater. 
b 

n/a = Not applicable. 
c 

— = Analysis was not performed. 
d 

X = Analysis was performed. 
e 

Snowmelt (WM), rain on snow event and evaluated as stormwater. 
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Table 6.4-2 

Stormwater Comparison Values 

Pollutant 
Field 

Preparation Analyte Reporting Name 

Chemical 
Abstract Service 

Number 

NMWQCCa 
Livestock 
Watering 

(µg/L) 

NMWQCC 
Wildlife 
Habitat 
(µg/L) 

NMWQCC 
Human Health 

Persistent 
(µg/L) 

NMWQCC 
Acute Aquatic 

Life 
(µg/L) 

Aluminum b Filtered Aluminum, total recoverable 7429-90-5 — c — — 658 

Antimony Filtered Antimony, dissolved 7440-36-0 — — 640 — 

Arsenic Filtered Arsenic, dissolved 7440-38-2 200 — 9 340 

Boron Filtered Boron, dissolved 7440-42-8 5,000 — — — 

Cadmium b Filtered Cadmium, dissolved* 7440-43-9 50 — — 0.59 

Chromium  Filtered Chromium, dissolved 7440-47-3 1,000 — — — 

Cobalt Filtered Cobalt, dissolved 7440-48-4 1,000 — — — 

Copper b Filtered Copper, dissolved 7440-50-8 500 — — 4 

Lead b Filtered Lead, dissolved 7439-92-1 100 — — 17 

Manganese b Filtered Manganese, dissolved 7439-96-5 — — — 1999 

Mercury Filtered Mercury, dissolved 7439-97-6 — — — 1.4 

Mercury Nonfiltered Mercury 7439-97-6 10 0.77 — — 

Molybdenum Nonfiltered Molybdenum, total recoverable 7439-98-7 — — — 7920 

Nickel b Filtered Nickel, dissolved 7440-02-0 — — 4,600 170 

Nitrite + Nitrate Nonfiltered Nitrite + Nitrate — 132000 — — — 

Selenium Filtered Selenium, dissolved 7782-49-2 50 — 4,200 — 

Selenium Nonfiltered Selenium 7782-49-2 — 5 — 20 

Silver b Filtered Silver, dissolved 7440-22-4 — — — 0.4 

Thallium Filtered Thallium, dissolved 7440-28-0 — — 0.47 — 

Vanadium Filtered Vanadium, dissolved 7440-62-2 100 — — — 

Zinc b Filtered Zinc, dissolved 7440-66-6 25,000 — 26,000 54 

Cyanide Nonfiltered Cyanide, total recoverable 57-12-5 — 5.2 140 22 

Gross alpha Nonfiltered Adjusted gross alpha — 15 pCi/L — — — 
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Table 6.4-2 (continued) 

Pollutant 
Field 

Preparation Analyte Reporting Name 

Chemical 
Abstract Service 

Number 

NMWQCCa 
Livestock 
Watering 

(µg/L) 

NMWQCC 
Wildlife 
Habitat 
(µg/L) 

NMWQCC 
Human Health 

Persistent 
(µg/L) 

NMWQCC 
Acute Aquatic 

Life 
(µg/L) 

Radium-226 Nonfiltered Radium 226 + Radium 228 — 30 pCi/L — — — 

Tritium Nonfiltered Tritium — 20000 pCi/L — — — 

Aldrin Nonfiltered Aldrin 309-00-2 — — 0.0005 3 

Benzo(a)pyrene Nonfiltered Benzo(a)pyrene 50-32-8 — — 0.18 — 

Gamma-BHC (Lindane) Nonfiltered Gamma-BHC (Lindane) 58-89-9 — — 1.8 0.95 

Chlordane Nonfiltered Chlordane 57-74-9 — — 0.0081 2.4 

4,4'-DDD Nonfiltered 4,4'-DDD 72-54-8 — 0.001 0.0022 1.1 

4,4'-DDE Nonfiltered 4,4'-DDE 72-55-9 — 0.001 0.0022 1.1 

4,4'-DDT Nonfiltered 4,4'-DDT 50-29-3 — 0.001 0.0022 1.1 

Dieldrin Nonfiltered Dieldrin 60-57-1 — — 0.00054 0.24 

Dioxin (2,3,7,8-TCDD) Nonfiltered Dioxin 1746-01-6 — — 5.10E-08 — 

alpha-Endosulfan Nonfiltered alpha-Endosulfan 959-98-8 — — 89 0.22 

beta-Endosulfan Nonfiltered beta-Endosulfan 33213-659 — — 89 0.22 

Endrin Nonfiltered Endrin 72-20-8 — — 0.06 0.086 

Heptachlor Nonfiltered Heptachlor 76-44-8 — — 0.00079 0.52 

Heptachlor epoxide Nonfiltered Heptachlor epoxide 1024-57-3 — — 0.00039 0.52 

Hexachlorobenzene Nonfiltered Hexachlorobenzene 118-74-1 — — 0.0029 — 

Total PCB Nonfiltered PCBs 1336-36-3 — 0.014 0.00064 2.0 

Pentachlorophenol Nonfiltered Pentachlorophenol 87-86-5 — — 30 19 

Tetrachloroethylene Nonfiltered Tetrachloroethylene 127-18-4 — — 33 — 

Toxaphene Nonfiltered Toxaphene 8001-35-2 — — 0.0028 0.73 
a
 NMWQCC comparison values from the State of New Mexico Standards for Interstate and Intrastate Surface Waters (20.6.4 NMAC). 

b
 Hardness dependent Acute Aquatic Life value based on hardness as CaCO at 30 mg/L. 

c
 — = None available. 
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Table 6.4-3 

Stormwater Screen for Samples from the Water Canyon and Cañon de Valle Watershed 

Location Name 
Field 

Preparation 
Type of 
Analyte Analyte To
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Canon de Valle below MDA P (E256) Filtered Inorganic Aluminum 17 17 0 748.8 133 1860 6 658 µg/L 

Water at SR-4 (E263) Filtered Inorganic Aluminum 9 9 0 1575 712 3090 9 658 µg/L 

Water above S Site Canyon (E252.5) Filtered Inorganic Aluminum 10 10 0 1184 390 2250 6 658 µg/L 

S Site Canyon above Water (E252.8) Filtered Inorganic Aluminum 6 6 0 2191 495 6570 4 658 µg/L 

Water below MDA AB (E262.5) Filtered Inorganic Aluminum 11 9 2 1010 489 2330 6 658 µg/L 

Canon de Valle tributary at Burn 
Grounds (E257) 

Filtered Inorganic Aluminum 20 20 0 1772 86.6 9300 15 658 µg/L 

Water below SR-4 (E265) Filtered Inorganic Aluminum 11 11 0 1197 478 2260 10 658 µg/L 

Canon de Valle above Water (E262) Filtered Inorganic Aluminum 5 5 0 2043 105 4540 4 658 µg/L 

Canon de Valle above SR-501 (E253) Filtered Inorganic Aluminum 1 1 0 1170 1170 1170 1 658 µg/L 

90's Line Pond Filtered Inorganic Aluminum 2 2 0 2312 624 4000 1 658 µg/L 

S Site Canyon above Water (E252.8) Filtered Inorganic Copper 6 4 2 3.375 2 5.7 1 4 µg/L 

Cañon de Valle below MDA P (E256) Filtered Inorganic Copper 14 12 2 4.967 3 7.6 9 4 µg/L 

Cañon de Valle tributary at Burn 
Grounds (E257) 

Filtered Inorganic Copper 17 12 5 3.13 1.7 5.5 3 4 µg/L 

Water below SR-4 (E265) Filtered Inorganic Copper 8 2 6 3.3 1.9 4.7 1 4 µg/L 

Cañon de Valle above Water (E262) Filtered Inorganic Copper 4 1 3 5 5 5 1 4 µg/L 

90's Line Pond Filtered Inorganic Copper 2 1 1 5.7 5.7 5.7 1 4 µg/L 

S Site Canyon above Water (E252.8) Nonfiltered Inorganic Cyanide [Total] 4 1 3 7.07 7.07 7.07 1 5.2 µg/L 

Water below MDA AB (E262.5) Nonfiltered Inorganic Cyanide [Total] 7 3 4 3.127 1.58 5.3 1 5.2 µg/L 
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Table 6.4-3 (continued) 

Location Name 
Field 

Preparation 
Type of 
Analyte Analyte To
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Water below SR-4 (E265) Nonfiltered Inorganic Cyanide [Total] 7 6 1 6.413 2.54 10.6 4 5.2 µg/L 

Cañon de Valle above Water (E262) Nonfiltered Inorganic Cyanide [Total] 2 1 1 5.29 5.29 5.29 1 5.2 µg/L 

Cañon de Valle tributary at Burn 
Grounds (E257) 

Filtered Inorganic Thallium 20 2 18 0.555 0.43 0.68 1 0.47 µg/L 

Water below SR-4 (E265) Filtered Inorganic Thallium 11 4 7 0.42 0.1 0.65 2 0.47 µg/L 

90's Line Pond Filtered Inorganic Thallium 2 1 1 0.51 0.51 0.51 1 0.47 µg/L 

Cañon de Valle tributary at Burn 
Grounds (E257) 

Filtered Inorganic Zinc 20 13 7 32.19 2.6 267 1 54 µg/L 

Water below MDA AB (E262.5) Nonfiltered Rad Gross alpha 9 9 0 122.6 14.3 320 8 15 pCi/L

Cañon de Valle below MDA P (E256) Nonfiltered Rad Gross alpha 6 6 0 90.43 36.5 173 6 15 pCi/L

Water above S Site Canyon (E252.5) Nonfiltered Rad Gross alpha 5 5 0 115.8 36 253 5 15 pCi/L

Cañon de Valle Q-Site tributary 
(E256.5) 

Nonfiltered Rad Gross alpha 3 3 0 133.4 74.3 197 3 15 pCi/L

Cañon de Valle tributary at Burn 
Grounds (E257) 

Nonfiltered Rad Gross alpha 9 8 1 45.75 6.57 122 7 15 pCi/L

Water at SR-4 (E263) Nonfiltered Rad Gross alpha 5 5 0 175.7 2.41 604 3 15 pCi/L

Water below SR-4 (E265) Nonfiltered Rad Gross alpha 10 10 0 264.4 24 1180 10 15 pCi/L

Cañon de Valle above Water (E262) Nonfiltered Rad Gross alpha 2 2 0 115.8 87.7 144 2 15 pCi/L

Water below SR-4 (E265) Nonfiltered Rad Radium-226 5 5 0 16.6 3.64 35.4 1 30 pCi/L

*See Table 6.4-2 for comparison values. 
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Table 6.5-1 

COPC and Stormwater Summary Samples from the Water Canyon and Cañon de Valle Watershed 

Analyte Sediment a Stormwater b Surface water c Groundwater d 

Inorganic Chemicals 

Alkalinity-CO3 — e — X f X 

Alkalinity-CO3+HCO3 — X X X 

Alkalinity-HCO3 — X X X 

Aluminum X X X X 

Ammonia — — — X 

Ammonia as Nitrogen — X X X 

Antimony X X X X 

Arsenic X X X X 

Barium X X X X 

Beryllium — X X X 

Boron X X X X 

Bromide — — X X 

Cadmium X X X X 

Calcium X X X X 

Chemical Oxygen Demand — X — X 

Chloride — X X X 

Chromium X X X X 

Chromium hexavalent ion — — — X 

Cobalt X X X X 

Copper X X X X 

Cyanide [Total] X X X X 

Cyanide, Amenable to Chlorination — X — — 

Fluoride — X X X 

Hardness — X X X 

Humic Substances, Hydrophilic Acids — — — X 

Humic Substances, Hydrophilic Bases — — — X 

Humic Substances, Hydrophilic Neutrals — — — X 

Humic Substances, Hydrophilic Total — — — X 

Humic Substances, Hydrophobic Acids — — — X 

Humic Substances, Hydrophobic Bases — — — X 

Humic Substances, Hydrophobic Neutrals — — — X 

Humic Substances, Hydrophobic Total — — — X 

Iron X X X X 

Lead X X X X 

Magnesium X X X X 

Manganese X X X X 

Mercury X X X X 
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Table 6.5-1 (continued) 

Analyte Sediment a Stormwater b Surface water c Groundwater d 

Molybdenum — X X X 

Nickel X X X X 

Nitrate-Nitrite as Nitrogen — — X X 

Perchlorate X X X X 

Potassium — X X X 

Selenium X X X X 

Silicon Dioxide — X X X 

Silver X X X X 

Sodium — X X X 

Strontium — X X X 

Sulfate — X X X 

Suspended Sediment Concentration — X X X 

Thallium X X X X 

Tin — X X X 

Total Kjeldahl Nitrogen — X X X 

Total Phosphate as Phosphorus — — X X 

Uranium — X X X 

Vanadium X X X X 

Zinc X X X X 

Organic Chemicals 

2,4-Diamino-6-nitrotoluene — — — X 

2,6-Diamino-4-nitrotoluene — — X X 

3,5-Dinitroaniline — — X X 

Acenaphthene X — — — 

Acetone X — X X 

Acetonitrile — — X X 

Acrolein — — X X 

Aldrin X — — — 

Amino-2,6-dinitrotoluene[4-] X X X X 

Amino-4,6-dinitrotoluene[2-] X X X X 

Anthracene X — — — 

Aroclor-1242 X — — X 

Aroclor-1248 X — — — 

Aroclor-1254 X — — X 

Aroclor-1260 X — — X 

BHC[beta-] X — — — 

BHC[delta-] X — — — 

BHC[gamma-] X — — X 

Benzene — — X X 
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Table 6.5-1 (continued) 

Analyte Sediment a Stormwater b Surface water c Groundwater d 

Benzo[a]anthracene X — X X 

Benzo[a]pyrene X — — — 

Benzo[b]fluoranthene X — — — 

Benzo[g,h,i]perylene X — — — 

Benzo[k]fluoranthene X — — — 

Benzoic Acid X — — X 

Bis[2-ethylhexyl]phthalate X — X X 

Bromoform — — — X 

Butanol[1-] — — — X 

Butanone[2-] X — X X 

Butylbenzene[n-] X — — — 

Carbazole X — — — 

Carbon Disulfide — — X X 

Chlordane[alpha-] X — — — 

Chlordane[gamma-] X — — X 

Chloroaniline[4-] X — X X 

Chloroform X — — X 

Chloromethane X — X X 

Chlorophenol[2-] — — X X 

Chrysene X — — X 

DB[2,4-] — — — X 

DDD[4,4'-] X — — X 

DDE[4,4'-] X — X X 

DDT[4,4'-] X — — X 

DNX — — X X 

Di-n-butylphthalate X — X X 

Di-n-octylphthalate — — X X 

Dibenzofuran X — — — 

Dichlorobenzene[1,3-] — — X X 

Dichlorobenzidine[3,3'-] — — X X 

Dichloroethane[1,2-] — — — X 

Dichloroethene[1,1-] X — — — 

Dichloroethene[cis-1,2-] — — X X 

Dichlorophenol[2,4-] — — X X 

Dieldrin X — — X 

Diethyl Ether — — — X 

Diethylphthalate X — X X 

Dimethylphenol[2,4-] — — X X 

Dinitrobenzene[1,3-] — X — — 
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Table 6.5-1 (continued) 

Analyte Sediment a Stormwater b Surface water c Groundwater d 

Dinitrotoluene[2,4-] X X X X 

Dinitrotoluene[2,6-] — X X X 

Endosulfan II — — — X 

Endosulfan Sulfate — — — X 

Endrin — — — X 

Ethylbenzene — — — X 

Fluoranthene X — — — 

Fluorene X — — — 

HMX X X X X 

Heptachlor X — — X 

Heptachlorodibenzodioxin[1,2,3,4,6,7,8-] — — X X 

Heptachlorodibenzodioxins [Total] — — X X 

Heptachlorodibenzofuran[1,2,3,4,6,7,8-] — — X X 

Heptachlorodibenzofurans [Total] — — X X 

Hexanone[2-] X — — — 

Indeno[1,2,3-cd]pyrene X — — X 

Iodomethane — — — X 

Isopropylbenzene — — — X 

Isopropyltoluene[4-] X — — X 

MNX — — X X 

Methyl tert-Butyl Ether — — — X 

Methyl-2-pentanone[4-] — — — X 

Methylene Chloride X — X X 

Methylnaphthalene[2-] X — — — 

Methylphenol[2-] — — X X 

Methylphenol[4-] X — — — 

Naphthalene X — — X 

Nitrobenzene X X — X 

Nitrotoluene[2-] X X — X 

Nitrotoluene[3-] — X X — 

Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] — — X X 

Octachlorodibenzofuran[1,2,3,4,6,7,8,9-] — — X X 

PETN X — — — 

Pentachlorodibenzofurans [Totals] — — X X 

Pentachlorophenol — — — X 

Phenanthrene X — — X 

Phenol X — — X 

Pyrene X — — — 

Pyridine X — X — 
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Table 6.5-1 (continued) 

Analyte Sediment a Stormwater b Surface water c Groundwater d 

RDX X X X X 

Styrene — — X X 

TATB X — — X 

TNX — — X X 

Tetrachlorodibenzofuran[2,3,7,8-] — — X — 

Tetrachlorodibenzofurans [Totals] — — X X 

Tetrachloroethene X — X X 

Tetryl — X — X 

Toluene X — X X 

Total PCB — — — X 

Trichloro-1,2,2-trifluoroethane[1,1,2-] — — — X 

Trichloroethene X — X X 

Trimethylbenzene[1,2,4-] X — — — 

Trinitrobenzene[1,3,5-] X X X X 

Trinitrotoluene[2,4,6-] X X X X 

Xylene[1,3-]+Xylene[1,4-] — — — X 

Radionuclides 

Americium-241 X X — X 

Cesium-137 X X — — 

Chromium-53/52 — — X — 

Cobalt-60 — — — X 

Gross alpha — X X X 

Gross alpha/beta — — X X 

Gross beta — X X X 

Gross gamma — — X X 

Plutonium-238 X X X X 

Plutonium-239/240 X X — X 

Potassium-40 — X X X 

Radium-226 — X X X 

Radium-228 — — X X 

Strontium-90 — X X X 

Thorium-228 — X X X 

Thorium-230 — X X X 

Thorium-232 — X X X 

Tritium — — X X 

Uranium-234 X X X X 
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Table 6.5-1 (continued) 

Analyte Sediment a Stormwater b Surface water c Groundwater d 

Uranium-235/236 X X X X 

Uranium-238 X X X X 
a
 Sediment COPCs are defined by comparison to BVs or detection if no BVs; shaded COPCs are greater than SSLs (see 
Tables 6.2-2 to 6.2-4). 

b 
Stormwater COPCs are defined by detection; shaded COPCs are greater than comparison values (see Tables 6.4-2 to 6.4-4). 

c
 Surface water COPCs are defined by detection; shaded COPCs are greater than standards (see Tables 6.3-2 to 6.3-6). 

d
 Groundwater COPCs are defined by comparison to BVs or detection if no BVs; shaded COPCs are greater than standards (see 
Tables 6.3-7 to 6.3-11). 

e
 — = Analyte is not a COPC in sediment or springs or not detected in other water samples. 

f 
X = Analyte is a COPC in sediment or springs or was detected in other water samples. 
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Table 7.1-1 

Inferred Primary Sources and Downcanyon Extent of 

Select COPCs in Sediment in the Water Canyon and Cañon de Valle Watershed 

Type of 
COPC COPC 

Inferred Primary Source(s) in the 
Water Canyon and 

Cañon de Valle Watersheda 
Inferred Downcanyon Extent from 

Laboratory Sourcesb 

Inorganic 
chemical 

Aluminum Natural background n/ac 

Antimony Natural background and 
possibly minor releases from 
TA-16 

Uncertain 

 

Arsenic Natural background and minor 
releases from TA-16 

Fishladder Canyon between reaches 
FL-2 and FL-3 and Cañon de Valle 
between reaches CDV-1C and 
CDV-1E 

 

Barium TA-16 260 outfall and smaller 
releases from several other 
sites in TA-16 

Rio Grande 

Boron Martin Spring Uncertain 

 

Chromium TA-16, several sources Cañon de Valle between reaches 
CDV-2E and CDV-3, S-Site Canyon 
between reaches SS-2 and SS-3, and 
Fishladder Canyon between reaches 
FL-2 and FL-3 

 

Cobalt TA-16 260 outfall and smaller 
releases from several other 
sites in TA-16 

Cañon de Valle between reaches 
CDV-2E and CDV-3, lower Fishladder 
and S-Site Canyons, and north fork 
Water Canyon between reaches 
WAN-1 and WAN-2 

 

Copper TA-16, several sources Cañon de Valle reach CDV-4 and 
lower S-Site Canyon 

 

Cyanide Ash from the La Mesa and 
Cerro Grande fires and minor 
releases from TA-16 silver 
outfall 

Cañon de Valle between reaches 
CDV-1C and CDV-1E 

Iron Natural background n/a 

 

Lead TA-16, several sources Cañon de Valle reach CDV-4 and 
lower S-Site Canyon 

Manganese Natural background n/a 

 

Mercury TA-16, 300s Line Complex and 
several other sites 

Lower S-Site Canyon and Cañon de 
Valle between reaches CDV-3 and 
CDV-4 

 

Nickel TA-16, south fork of Cañon de 
Valle and several other sources 

Cañon de Valle between reaches 
CDV-3 and CDV-4  

Selenium Natural background n/a 

 

Silver TA-16 silver outfall and smaller 
releases from several other 
sites in TA-16 

Water Canyon between reaches 
WA-4W and WA-4 

Thallium Natural background n/a 
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Table 7.1-1 (continued) 

Type of 
COPC COPC 

Inferred Primary Source(s) in the 
Water Canyon and 

Cañon de Valle Watersheda 
Inferred Downcanyon Extent from 

Laboratory Sourcesb 

 Vanadium TA-16, several sources Fishladder Canyon between reaches 
FL-2 and FL-3, lower S-Site Canyon, 
Cañon de Valle between reaches 
CDV-2W and CDV-2E, and several 
Water Canyon tributaries 

 

Zinc TA-16, 300s Line Complex, 
MDA P, and P-Site (former 
TA-13) 

Water Canyon between reaches 
WA-4W and WA-4 

Organic 
chemical 

Aroclor-1242 TA-16, 300s Line Complex and 
several other sites 

S-Site Canyon reach SS-1W, Cañon 
de Valle between reaches CDV-3 and 
CDV-4, and north fork Water Canyon 
between reaches WAN-1 and WAN-2 

Aroclor-1248 TA-16 Cañon de Valle between reaches 
CDV-2E and CDV-3 

Aroclor-1254 TA-16, several sources Water Canyon between reaches 
WA-3 and WA-4W 

Aroclor-1260 TA-16, 300s Line Complex and 
several other sites 

Rio Grande 

Benzo(a)anthracene TA-16, 300s Line Complex and 
several other sites 

Rio Grande 

Benzo(a)pyrene TA-16, 300s Line Complex and 
several other sites 

Water Canyon between reaches 
WA-4 and WA-5 

Benzo(b)fluoranthene TA-16, 300s Line Complex and 
several other sites 

Water Canyon between reaches 
WA-4W and WA-4 

Bis(2-ethylhexyl)phthalate TA-16, P-Site (former TA-13) 
and several other sources 

Cañon de Valle reach CDV-4 and 
lower S-Site Canyon 

Di-n-butylphthalate Uncertain Uncertain 

HMX TA-16 260 outfall and smaller 
releases from several other 
sites in TA-16 

Water Canyon between reaches 
WA-4 and WA-5 

Indeno(1,2,3-cd)pyrene Uncertain Uncertain 

RDX TA-16 260 outfall and smaller 
releases from several other 
sites in TA-16 

Water Canyon between reaches 
WA-3 and WA-4W 

Tetrachloroethene TA-16 Burning Ground, and 
smaller releases from the silver 
outfall and P-Site (former 
TA-13) 

Fishladder Canyon between reaches 
FL-2 and FL-3 and Cañon de Valle 
between reaches CDV-1C and 
CDV-1E 

Trichloroethene TA-16 Burning Ground Fishladder Canyon between reaches 
FL-2 and FL-3  

Trinitrotoluene(2,4,6-) TA-16, 300s Line Complex and 
several other sites 

Lower S-Site Canyon and Cañon de 
Valle between reaches CDV-2E and 
CDV-3 
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Table 7.1-1 (continued) 

Type of 
COPC COPC 

Inferred Primary Source(s) in the 
Water Canyon and 

Cañon de Valle Watersheda 
Inferred Downcanyon Extent from 

Laboratory Sourcesb 

Radionuclide Americium-241 TA-49, MDA AB MDA AB drainage 

Cesium-137 Atmospheric fallout, 
concentrated in La Mesa fire 
and Cerro Grande fire ash 

n/a 

Plutonium-238 Atmospheric fallout n/a 

Plutonium-239/240 TA-49, MDA AB, and 
atmospheric fallout, 
concentrated in La Mesa fire 
and Cerro Grande fire ash 

MDA AB drainage 

Uranium-234 TA-11 and TA-14, and minor 
releases from TA-16 

Cañon de Valle between reaches 
CDV-3 and CDV-4 and lower S-Site 
Canyon 

Uranium-235/236 TA-14 and TA-16 Cañon de Valle between reaches 
CDV-3 and CDV-4 

Uranium-238 TA-11 and TA-14, and minor 
releases from TA-16 

Water Canyon between reaches 
WA-3 and WA-4W 

a 
Primary source(s) indicated by maximum concentrations and/or spatial distribution. 

b
 Downcanyon extent indicates area where COPC remains detected and/or above background and can probably or possibly be 
traced to an upcanyon Laboratory source. 

c
 n/a = Not applicable (inferred source is natural background or atmospheric fallout). 

 

Table 7.2-1 

Frequency of Detection and Maximum Detected Concentrations 

of High Explosives and Associated Constituents in Surface Water 

Analyte 
Total No. 
Samples 

Total 
No. 

Detects 

Frequency 
of 

Detection 

Max 
Result 
(µg/L) 

Count of 
Locations 

with 
Detected 
Results 

Location with Maximum 
Detected Result 

2,6-Diamino-4-nitrotoluene 42 1 0.02 0.682 1 Cañon de Valle at 
Water Canyon 

3,5-Dinitroaniline 43 1 0.02 0.403 1 Canon de Valle below MDA P 

Amino-2,6-dinitrotoluene[4-] 104 50 0.48 9.03 13 Canon de Valle 6 

Amino-4,6-dinitrotoluene[2-] 104 50 0.48 8.11 13 Canon de Valle 6 

Dinitrotoluene[2,4-] 105 1 0.01 0.12 1 Canon de Valle 6 

DNX 60 7 0.12 0.5 1 Canon de Valle below MDA P 

HMX 104 82 0.79 111 20 Canon de Valle 5 

MNX 59 18 0.31 5.4 8 Canon de Valle 5 

RDX 105 69 0.66 226 17 Canon de Valle 5 

TNX 60 16 0.27 1.5 8 Canon de Valle below MDA P 

Trinitrotoluene[2,4,6-] 105 8 0.08 0.635 5 Canon de Valle 7 
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Table 7.2-2 

Frequency of Detection and Maximum Detected Concentrations 

of High Explosives and Associated Constituents in Alluvial Groundwater 

Analyte 
Total No. 
Samples 

Total No. 
Detects 

Frequency 
of 

Detection 

Max 
Result 
(µg/L) 

Count of 
Locations with 

Detected Results 

Location with 
Maximum 

Detected Result 

Amino-2,6-dinitrotoluene[4-] 131 36 0.22 4.74 4 CDV-16-02659 

Amino-4,6-dinitrotoluene[2-] 131 29 0.18 4.83 4 CDV-16-02659 

Dinitrotoluene[2,4-] 131 1 0.01 0.0522 1 CDV-16-02659 

Dinitrotoluene[2,6-] 131 2 0.02 0.162 1 CDV-16-02659 

DNX 88 8 0.08 1.2 3 CDV-16-02659 

HMX 135 108 0.44 364 12 CDV-16-02657 

MNX 85 19 0.18 15 5 CDV-16-02657 

RDX 135 90 0.40 264 12 CDV-16-02657 

TATB 91 1 0.01 0.873 1 CDV-16-02657 

TNX 87 11 0.11 2.1 3 CDV-16-02659 

Trinitrotoluene[2,4,6-] 131 2 0.02 0.107 1 CDV-16-02657 

 

Table 7.2-3 

Frequency of Detection and Maximum Detected Concentrations 

of High Explosives and Associated Constituents in Spring Water 

Analyte 
Total No. 
Samples 

Total No. 
Detects 

Frequency 
of 

Detection 

Max 
Result 
(µg/L) 

Count of 
Locations with 

Detected 
Results 

Location with 
Maximum Detected 

Result 

2,6-Diamino-4-nitrotoluene 108 1 0.01 0.191 1 Martin Spring 

3,5-Dinitroaniline 111 13 0.12 0.988 3 Martin Spring 

Amino-2,6-dinitrotoluene[4-] 157 48 0.31 2.36 4 Martin Spring 

Amino-4,6-dinitrotoluene[2-] 157 47 0.30 1.93 4 Martin Spring 

Dinitrotoluene[2,4-] 157 1 0.01 0.118 1 Martin Spring 

Dinitrotoluene[2,6-] 157 2 0.01 0.09 1 Martin Spring 

DNX 91 9 0.10 0.38 3 SWSC Spring 

HMX 159 76 0.48 36.6 10 Fishladder Spring 

MNX 90 29 0.32 1.4 6 SWSC Spring 

Nitrotoluene[3-] 157 1 0.01 0.175 1 S-Site Canyon 3 

RDX 159 70 0.44 181 10 Martin Spring 

TNX 91 15 0.16 1.1 4 Martin Spring 

Trinitrobenzene[1,3,5-] 157 35 0.22 2.79 3 Burning Ground Spring

Trinitrotoluene[2,4,6-] 157 23 0.15 3.41 2 Burning Ground Spring
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Table 7.2-4 

Frequency of Detection and Maximum Detected Concentrations 

of High Explosives and Associated Constituents in Intermediate Groundwater 

Analyte 
Total No. 
Samples 

Total No. 
Detects 

Frequency 
of 

Detection 

Max 
Result 
(µg/L) 

Count of 
Locations with 

Detected Results 

Location with 
Maximum Detected 

Result 

2,4-Diamino-6-nitrotoluene 101 7 0.07 0.917 1 R-25 

3,5-Dinitroaniline 102 1 0.01 0.434 1 16-26644 

Amino-2,6-dinitrotoluene[4-] 113 30 0.27 4.33 5 R-25 

Amino-4,6-dinitrotoluene[2-] 113 28 0.25 3.99 4 R-25 

Dinitrotoluene[2,4-] 113 7 0.06 1.15 1 R-25 

Dinitrotoluene[2,6-] 113 2 0.02 0.101 1 CDV-16-4ip 

DNX 86 11 0.13 1.3 4 16-26644 

HMX 113 57 0.50 11.9 6 R-25 

MNX 81 22 0.27 2 6 16-26644 

Nitrotoluene[2-] 113 7 0.06 1.24 2 CDV-16-4ip 

RDX 113 63 0.56 265 6 CDV-16-4ip 

TNX 86 17 0.20 1.9 4 16-26644 

Trinitrobenzene[1,3,5-] 113 18 0.16 23 4 16-26644 

Trinitrotoluene[2,4,6-] 113 11 0.10 9.36 1 R-25 

 

Table 7.2-5 

Frequency of Detection and Maximum Detected 

Concentrations of High Explosives in Regional Groundwater 

Analyte 
Total No. 
Samples 

Total No. 
Detects 

Frequency 
of 

Detection 

Max 
Result 
(µg/L) 

Count of 
Locations with 

Detected Results 

Location with 
Maximum 

Detected Result 

2,6-Diamino-4-nitrotoluene 256 1 0.00 0.253 1 R-18 

Amino-2,6-dinitrotoluene[4-] 331 15 0.05 0.36 2 R-25 

Amino-4,6-dinitrotoluene[2-] 327 8 0.02 0.27 1 R-25 

DNX 213 2 0.01 2.4 2 CdV-R-15-3 

HMX 330 15 0.05 0.547 1 R-25 

MNX 204 3 0.01 0.71 3 CdV-R-15-3 

Nitrobenzene 331 1 0.00 0.0162 1 R-19 

Nitrotoluene[2-] 331 1 0.00 0.2 1 CdV-R-37-2 

RDX 330 38 0.12 1.64 3 R-25 

Tetryl 316 1 0.00 1.6 1 CdV-R-37-2 

Trinitrobenzene[1,3,5-] 331 4 0.01 0.124 2 R-18 

Trinitrotoluene[2,4,6-] 331 14 0.04 0.225 1 R-25 
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Table 7.2-6 

Frequency of Detection and Maximum Detected Concentration of Other Organics in Surface Water 

Analyte 
Total No. 
Samples 

Total No. 
Detects 

Frequency 
of 

Detection 

Max 
Result 
(µg/L) 

Count of Locations 
with Detected 

Results 
Location with Maximum Detected 

Result 

Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] 9 3 0.333 4.07E-06 2 Between E252 and Water at Beta 

Octachlorodibenzofuran[1,2,3,4,6,7,8,9-] 11 1 0.091 1.87E-06 1 Water above SR-501 

Tetrachlorodibenzofuran[2,3,7,8-] 10 1 0.100 2.37E-06 1 Water above SR-501 

Tetrachlorodibenzofurans (Totals) 11 1 0.091 2.37E-06 1 Water above SR-501 

Benzo(a)anthracene 51 1 0.020 0.25 1 Cañon de Valle below MDA P 

Bis(2-ethylhexyl)phthalate 51 2 0.039 4.2 2 Cañon de Valle 10 

Di-n-butylphthalate 51 2 0.039 1.4 2 Cañon de Valle 13 

Pyridine 40 4 0.100 16.1 4 Cañon de Valle 7 

Acetone 85 27 0.318 28.7 17 90's Line Pond 

Acetonitrile 27 1 0.037 20.7 1 Cañon de Valle at Water Canyon 

Acrolein 32 1 0.031 338 1 90's Line Pond 

Benzene 88 3 0.034 0.93 3 Cañon de Valle 10 

Butanone[2-] 88 3 0.034 4.4 2 90's Line Pond 

Methylene Chloride 88 2 0.023 5.42 2 Water Canyon above Cañon de Valle 

Styrene 88 1 0.011 0.5 1 Between E252 and Water at Beta 

Toluene 88 1 0.011 1.55 1 Cañon de Valle below MDA P 
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Table 7.2-7 

Frequency of Detection and Maximum Detected Concentration of Other Organics in Alluvial Groundwater 

Analyte 
Total No. 
Samples 

Total No. 
Detects 

Frequency of 
Detection 

Max Result 
(µg/L) 

Count of Locations with 
Detected Results 

Location with Maximum 
Detected Result 

Heptachlorodibenzodioxins (total) 11 1 0.091 1.81E-06 1 CDV-16-02656 

Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] 9 4 0.444 1.76E-05 3 CDV-16-02655 

DB[2,4-] 16 2 0.125 0.173 2 MSC-16-06294 

Aroclor-1260 24 1 0.042 0.054 1 MSC-16-06294 

DDD[4,4'-] 26 1 0.038 0.0115 1 MSC-16-06294 

DDE[4,4'-] 26 1 0.038 0.00838 1 MSC-16-06294 

DDT[4,4'-] 26 1 0.038 0.016 1 MSC-16-06294 

Dieldrin 26 1 0.038 0.00786 1 MSC-16-06294 

Heptachlor 26 1 0.038 0.0138 1 CDV-16-02655 

Bis(2-ethylhexyl)phthalate 76 4 0.053 33.2 4 CDV-16-02658 

Diethylphthalate 76 2 0.026 52 2 MSC-16-06295 

Di-n-octylphthalate 76 1 0.013 9.6 1 CDV-16-02658 

Pentachlorophenol 68 1 0.015 7.8 1 WCO-2 

Dichlorobenzene[1,3-] 208 2 0.010 0.27 1 WCO-2 

Naphthalene 152 1 0.007 0.58 1 WCO-2 

Acetone 125 34 0.272 16.1 8 MSC-16-06295 

Butanone[2-] 132 4 0.030 5.3 3 WCO-2 

Chloroform 132 2 0.015 0.392 1 CDV-16-02658 

Dichloroethene[cis-1,2-] 132 4 0.030 26.7 1 FLC-16-25280 

Iodomethane 132 1 0.008 1.66 1 CDV-16-02659 

Isopropyltoluene[4-] 132 1 0.008 0.93 1 FLC-16-25278 

Methylene Chloride 132 2 0.015 2.13 2 WCO-2 

Toluene 131 11 0.084 3.68 7 CDV-16-02656 

Trichloroethene 125 7 0.053 11.8 4 FLC-16-25280 
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Table 7.2-8 

Frequency of Detection and Maximum Detected Concentration of Other Organics in Spring Water 

Analyte 
Total No. 
Samples 

Total No. 
Detects 

Frequency of 
Detection 

Max Result 
(µg/L) 

Count of Locations with 
Detected Results 

Location with Maximum 
Detected Result 

Heptachlorodibenzodioxin[1,2,3,4,6,7,8-] 10 3 0.300 1.2E-05 2 Fishladder Spring 

Heptachlorodibenzodioxins (total) 10 5 0.500 3.15E-05 4 Fishladder Spring 

Heptachlorodibenzofuran[1,2,3,4,6,7,8-] 9 1 0.111 2.79E-06 1 Fishladder Spring 

Heptachlorodibenzofurans (total) 10 2 0.200 6.7E-06 2 Fishladder Spring 

Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] 10 3 0.300 7.4E-05 2 Fishladder Spring 

Octachlorodibenzofuran[1,2,3,4,6,7,8,9-] 10 1 0.100 7.03E-06 1 Fishladder Spring 

Pentachlorodibenzofurans (Totals) 10 1 0.100 8.81E-07 1 Spring 6 

Tetrachlorodibenzofurans (Totals) 10 1 0.100 1.44E-06 1 Spring 5B 

DDE[4,4'-] 41 1 0.024 0.0076 1 Water Canyon Gallery 

Bis(2-ethylhexyl)phthalate 107 5 0.047 2.1 4 Martin Spring Canyon 5 

Chloroaniline[4-] 107 1 0.009 1.4 1 Spring 9 

Chlorophenol[2-] 100 1 0.010 0.57 1 Spring 8A 

Dichlorobenzene[1,3-] 261 4 0.015 0.513 4 Spring 9A 

Dichlorobenzidine[3,3'-] 107 1 0.009 9.6 1 Spring 8A 

Dichlorophenol[2,4-] 100 1 0.010 0.58 1 Spring 8A 

Diethylphthalate 107 3 0.028 53.6 3 Martin Spring 

Dimethylphenol[2,4-] 95 1 0.011 0.55 1 Spring 8A 

Di-n-butylphthalate 107 3 0.028 1.4 3 Burning Ground Spring 

Di-n-octylphthalate 107 2 0.019 6.38 2 Spring 8A 

Methylphenol[2-] 101 1 0.010 0.48 1 Spring 8A 

Acetone 152 27 0.178 21.7 10 Martin Spring Canyon 6 

Acetonitrile 85 2 0.024 9.2 2 Martin Spring 

Acrolein 103 1 0.010 9.01 1 WA-625 Spring 

Benzene 154 1 0.006 0.45 1 Burning Ground Spring 

Butanone[2-] 154 8 0.052 6.48 5 Spring 5 
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Table 7.2-8 (continued) 

Analyte 
Total No. 
Samples 

Total No. 
Detects 

Frequency of 
Detection 

Max Result 
(µg/L) 

Count of Locations with 
Detected Results 

Location with Maximum 
Detected Result 

Carbon Disulfide 154 1 0.006 1.33 1 Martin Spring 

Chloromethane 154 1 0.006 0.375 1 Spring 9A 

Dichloroethene[cis-1,2-] 143 2 0.014 6.3 1 Fishladder Spring 

Methylene Chloride 154 1 0.006 3.12 1 Martin Spring 

Toluene 152 8 0.053 0.741 8 Spring 5 

Trichloroethene 154 46 0.299 9.9 5 Fishladder Spring 
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Table 7.2-9 

Frequency of Detection and Maximum Detected Concentration of Other Organics in Intermediate Groundwater 

Analyte 
Total No. 
Samples 

Total No. 
Detects 

Frequency of 
Detection 

Max Result 
(µg/L) 

Count of Locations with 
Detected Results 

Location with Maximum 
Detected Result 

Heptachlorodibenzodioxins (total) 24 1 0.042 1.08E-06 1 PCI-2 

Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] 24 3 0.125 1.3E-05 2 R-25b 

Heptachlor 37 1 0.027 0.0165 1 CdV-16-1(i) 

Benzoic Acid 62 2 0.032 146 2 R-25 

Bis(2-ethylhexyl)phthalate 68 6 0.088 13 3 CDV-37-1(i) 

Diethylphthalate 68 3 0.044 11.9 3 CDV-16-4ip 

Phenol 67 1 0.015 30.2 1 R-25 

Acetone 100 8 0.080 27 5 R-25 

Butanol[1-] 39 1 0.026 157 1 R-25 

Butanone[2-] 101 4 0.040 14.5 4 R-25 

Carbon Disulfide 101 2 0.020 107 1 R-25 

Chloromethane 101 2 0.020 2.7 2 CdV-16-2(i)r 

Methyl tert-Butyl Ether 79 23 0.291 1.45 4 R-25 

Methyl-2-pentanone[4-] 101 1 0.010 5.35 1 CdV-16-2(i)r 

Methylene Chloride 101 1 0.010 3.81 1 PCI-2 

Styrene 101 1 0.010 1.82 1 R-25 

Toluene 100 29 0.290 41.9 7 R-25 

Trichloroethene 101 23 0.228 2.8 4 16-26644 

 

 



 

 

480
 

W
ater C

anyo
n/C

añ
on d

e V
alle Investigation R

ep
ort 

Table 7.2-10 

Frequency of Detection and Maximum Detected Concentration of Other Organics in Regional Groundwater 

Analyte 
Total No. 
Samples 

Total No. 
Detects 

Frequency of 
Detection 

Max Result 
(µg/L) 

Count of Locations with 
Detected Results 

Location with Maximum 
Detected Result 

Heptachlorodibenzodioxin[1,2,3,4,6,7,8-] 15 1 0.067 5.69E-07 1 R-48 

Heptachlorodibenzodioxins (total) 15 1 0.067 1.78E-06 1 R-48 

Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] 15 1 0.067 3.15E-06 1 R-18 

Benzo(a)anthracene 180 1 0.006 0.256 1 CdV-R-37-2 

Chrysene 179 1 0.006 0.224 1 CdV-R-37-2 

Indeno(1,2,3-cd)pyrene 180 1 0.006 0.4 1 R-27 

Naphthalene 420 2 0.005 0.62 1 R-19 

Phenanthrene 172 1 0.006 0.205 1 CdV-R-37-2 

Aroclor-1242 129 1 0.008 0.17 1 R-17 

Aroclor-1254 129 1 0.008 0.44 1 Test Well DT-9 

BHC[gamma-] 124 1 0.008 0.0102 1 R-19 

Chlordane[gamma-] 124 1 0.008 0.00705 1 R-48 

DDD[4,4'-] 123 1 0.008 0.0106 1 CdV-R-15-3 

DDE[4,4'-] 123 2 0.016 0.0149 2 R-48 

DDT[4,4'-] 124 1 0.008 2.26 1 R-31 

Dieldrin 124 1 0.008 0.00879 1 CdV-R-15-3 

Endosulfan II 123 1 0.008 0.00805 1 CdV-R-15-3 

Endosulfan Sulfate 124 1 0.008 0.00908 1 CdV-R-15-3 

Endrin 124 1 0.008 0.00651 1 CdV-R-15-3 

Heptachlor 124 2 0.016 0.0828 2 R-48 

Benzoic Acid 172 3 0.017 19.8 3 R-25 

Bis(2-ethylhexyl)phthalate 180 22 0.122 4 10 R-27 

Diethylphthalate 180 4 0.022 54.5 2 CdV-R-37-2 

Di-n-butylphthalate 178 1 0.006 1.2 1 R-19 

Phenol 180 1 0.006 15.8 1 R-17 
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Table 7.2-10 (continued) 

Analyte 
Total No. 
Samples 

Total No. 
Detects 

Frequency of 
Detection 

Max Result 
(µg/L) 

Count of Locations with 
Detected Results 

Location with Maximum 
Detected Result 

Trichlorobenzene[1,2,4-] 417 1 0.002 2.29 1 R-31 

Acetone 272 24 0.088 61.7 10 R-29 

Acetonitrile 141 1 0.007 10.2 1 Test Well DT-5A 

Bromoform 277 1 0.004 1.7 1 R-19 

Carbon Disulfide 275 2 0.007 1.7 2 CdV-R-37-2 

Chloromethane 266 3 0.011 0.988 2 CdV-R-15-3 

Dichloroethane[1,2-] 277 1 0.004 0.49 1 R-25 

Diethyl Ether 176 2 0.011 0.386 2 R-17 

Ethylbenzene 276 1 0.004 0.28 1 R-25 

Isopropylbenzene 277 8 0.029 0.69 2 CdV-R-37-2 

Isopropyltoluene[4-] 277 1 0.004 0.35 1 CdV-R-37-2 

Methyl-2-pentanone[4-] 277 1 0.004 1.4 1 R-17 

Styrene 277 4 0.014 0.74 1 R-25 

Toluene 276 7 0.025 3.3 4 R-25 

Trichloro-1,2,2-trifluoroethane[1,1,2-] 272 1 0.004 1.5 1 CdV-R-37-2 

Xylene[1,3-]+Xylene[1,4-] 249 3 0.012 0.559 2 CdV-R-37-2 
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Table 7.2-11 

NMED DOE OB Radiocarbon Ages, Tritium and Stable Isotope Results for Regional Wells CdV-R-15-3 and CdV-R-37-2 

Station ID 
Date 

Sampled Laboratory 
Tritium 
T.U. b 

Tritium 
pCi/L 

2 
Sigmac Laboratory 

13C 
‰ 

Unadjusted 
14C Agesa 

(years) 2 Sigma 
18O 

‰ APd 
2H 
‰ AP 

CdV-R-37-2 Scr 2 04/17/2011 Univ of Miami 0.01 0.03 0.58  Univ of Az -15.2 3239 74 -11.6 0.1 -80 0.9 

CdV-R-37-2 Scr 3  04/12/2011 Univ of Miami 0.06 0.19 0.58  Univ of Az -14.0 2976 74 -11.5 0.1 -80 0.9 

CdV-R-37-2 Scr 4 04/16/2011 Univ of Miami 0.03 0.10 0.58  Univ of Az -13.7 3081 72 -11.6 0.1 -80 0.9 

CdV-R-15-3 Scr 4 05/05/2011 Univ of Miami 0.07 0.23 0.58  Univ of Az -15.0 1218 71 -11.7 0.1 -82 0.9 

CdV-R-15-3 Scr 5 05/04/2011 Univ of Miami 0.00 0.00 0.58  Univ of Az -14.2 2170 72 -11.7 0.1 -81 0.9 

CdV-R-15-3 Scr 6 05/03/2011 Univ of Miami -0.03 -0.10 0.58  Univ of Az -14.7 2298 83 -11.6 0.1 -81 0.9 

R-63 02/22/2011 Univ of Miami 0.11 0.35 0.58  Univ of Az -14.2 597 65 -12.0 0.1 -82 0.9 
a
 Unadjusted 14C ages calculated per equation (10), page 39 (Plummer et al. 2004, 206434); Conventional Radiocarbon Age, years before 1950. Radiocarbon results from a field-
filtered (0.45 micron) sample. 

b 
T.U. = Tritium units. 

c 
NMED considered Univ of Miami's tritium minimum detectable activity to be equivalent to the 2 sigma for the result. 

d 
AP = Analytical precision. 
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Table 8.1-1 

HQs Based on Maximum Concentrations of Inorganic COPCs in Sediment Samples from the Water Canyon and Cañon de Valle Watershed and Soil ESLs 

Reach Aluminum Antimony Arsenic Barium Boron Cadmium Chromium Cobalt Copper Cyanide [Total] Iron Lead Manganese Mercury Nickel Perchlorate Selenium Silver Thallium Vanadium Zinc 

Sediment BV 
(mg/kg) a 

15400 0.83 3.98 127 na b 0.4 10.5 4.73 11.2 0.82 13800 19.7 543 0.1 9.38 na  0.3 1 0.73 19.7 60.2 

Soil ESL 
(mg/kg) c 

pH 
dependentd 

0.05 6.8 110 2 0.27 2.3 13 15 0.1 pH 
dependente 

14 220 0.013 9.7 na 0.52 2.6 0.032 0.025 48 

CDV-1C — f 23 g 0.95 3.6 — 2.1 g 4.7 0.58 2.2 11 4.5<pH<8 — 4.1 — 14 no ESL 2.2 g 60 — 1220 — 

CDV-1E — 24 g — 67 1.1 2.2 g — 0.63 2.6 — — 16 3.4 — 2.1 no ESL 2.2 g 47 31 g 908 — 

CDV-2E — 52 — 89 2.1 4.1 14 0.51 9.3 — — 4.7 — — 2.3 no ESL 2.3 g 4.8 44 g — 5.4 

CDV-2W — 30 g — 487 5.3 2.7 g — 2.8 3 — 5<pH<8 4.5 4.5 — 4.2 no ESL 2.9 g 18 44 g 1060 1.3 

CDV-3 — 34 g — 97 — 2 g — — 1.3 — — 2.3 — 7.8 1.7 no ESL 2.3 3.4 — — 1.5 

CDV-4 — 24 g — 27 — 2 g — — 0.91 — 5<pH<8 1.6 2.5 — — no ESL 2.3 g 1.4 — — — 

CDVN-1 — 21 g — 1.9 — 2 g — 0.41 0.8 — 5<pH<8 — 2.8 — — no ESL 2.2 g — — 1020 — 

CDVS-1 — 23 g — 10 — 2.1 g 25 0.38 9.2 — — 2.5 — — 59 no ESL 2.2 g 9.5 — 816 1.4 

FL-1 — 25 g 1.5 3.1 — 2.4 g 17 0.89 4.6 — 4.5<pH<8 2 4.9 8.9 1.1 no ESL 2.8 g — — 2580 3.1 

FL-2 — 26 g 0.66 9.9 — 2.4 g 7.7 0.39 0.83 — 4.5<pH<8 — 2.8 — 1.5 no ESL 2.5 g 0.94 — 1232 — 

FL-3 — 46 g — 8.6 — 3.6 g — 0.43 — — — — 5.3 — — no ESL 3.5 g 1.1 g — — — 

MS-1 — 157 g 0.61 — 22 2.9 g — 0.6 — — 5<pH<8 — 3.2 12 — no ESL 2.8 g 0.73 — 1540 — 

SS-1E — — 1.1 10 16 2.4 9.1 — 3.4 — — 5.4 — 62 — — 2.7 0.81 — 800 1.9 

SS-1W pH>5.3 133 g 1.5 23 2.8 4.6 17 0.45 12 — 5<pH<8 8.6 4 218 1 no ESL 3 0.85 — 2356 3.8 

SS-2 — 117 g — 5.1 — 1.9 g 5.7 0.4 0.83 — 5<pH<8 2.2 3.1 16 — no ESL 2.4 g — — 1120 — 

SS-3 — 45 — 6.2 — 2.5 g — 0.42 1.1 13 4.5<pH<8 2.5 2.6 9 — no ESL 2.5 g 1 g — 1008 — 

WA-0 — — — — — — — — — 12 — — — — — — 0.67 — — — — 

WA-2 — 27 g — 2.5 — 2.5 g — — — — — — — — — no ESL 2.5 g 0.42 — — — 

WA-2W — — — 2.7 — — — — — — — — 2.5 — — — 1.1 0.54 — — — 

WA-3 — 26 g — 14 — 2.4 g — — — 11 5<pH<8 — 2.7 — — no ESL 2.7 g 0.6 — — 1.3 

WA-3E — 25 g 0.6 — — 2.3 g — — — — — — — — — — 2.6 g — — — — 

WA-4 — 40 1.2 7.5 — 2 g — — — 18 — — 3.7 — — no ESL 2.1 g — — — — 

WA-4W — 22 g — 6.2 — 2.1 g — — — 9 — — 2.6 — — no ESL 2.1 g 0.43 — — 1.5 

WA-5 — 52 — 1.8 — 2.2 g — — — — 5<pH<8 1.5 2.9 — — no ESL 2.3 g — — — — 

WAAB-1 — 22 g — 1.3 — 2 g — 0.54 — 8.4 5<pH<8 — 3.2 — — no ESL 2.3 g — — 1252 — 

WAN-1 — 123 g — 11 — 1.7 — 0.64 — — 5<pH<8 1.5 2.7 — — no ESL 2.4 g 6 — 1196 — 

WAN-2 — 117 g — 3.9 — 1.9 — — — — — — 2.5 — — no ESL 2.5 g 0.65 — — — 
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Table 8.1-1 (continued) 

Reach Aluminum Antimony Arsenic Barium Boron Cadmium Chromium Cobalt Copper Cyanide [Total] Iron Lead Manganese Mercury Nickel Perchlorate Selenium Silver Thallium Vanadium Zinc 

Sediment BV 
(mg/kg) a 

15400 0.83 3.98 127 na b 0.4 10.5 4.73 11.2 0.82 13800 19.7 543 0.1 9.38 na  0.3 1 0.73 19.7 60.2 

Soil ESL 
(mg/kg) c 

pH 
dependentd 

0.05 6.8 110 2 0.27 2.3 13 15 0.1 pH 
dependente 

14 220 0.013 9.7 na 0.52 2.6 0.032 0.025 48 

WANE-1 — 27 g — 1.5 — 2.2 g — — 0.82 — 5<pH<8 1.7 — — — no ESL 2.6 g — — 832 1.4 

WANW-1 — 24 g — 1.5 — 1.9 — 0.54 — — 5<pH<8 1.6 2.5 — — no ESL 2.3 g — — 1124 — 

Notes: Gray shading indicates HQ greater than 1. Values reported are HQs (unitless). 
a 

BVs are from LANL (1998, 059730). 
b 

na = Not available. 
c
 ESLs are from the ECORISK Database, Version 2.5 (LANL 2010, 110846). 

d 
pH dependent = ESL is dependent upon soil pH or pH range. 

e 
EPA 2003, 111415. 

f
 — = Not a COPC (no value above BV). 
g
 Not detected but detection limits greater than BV, HQ is calculated from maximum detection limit in reach. 
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Table 8.1-2 

HQs Based on Maximum Concentrations of Radionuclide COPCs in 

Sediment Samples from the Water Canyon and Cañon de Valle Watershed and Soil ESLs 

Reach Americium-241 Cesium-137 Plutonium-238 Plutonium-239/240 Uranium-234 Uranium-235/236 Uranium-238 

Sediment BV (pCi/g) a 0.04 0.9 0.006 0.068 2.59 0.2 2.29 

Soil ESL (pCi/g) b 44 680 44 47 51 55 55 

CDV-1C — c <0.01 <0.01 <0.01 — — — 

CDV-1E — <0.01 — — — — — 

CDV-2E — <0.01 — — — — — 

CDV-2W — <0.01 — <0.01 — — — 

CDV-3 — <0.01 — — 0.07 <0.01 0.07 

CDV-4 — <0.01 — <0.01 — — 0.06 

CDVN-1 — — — — — — — 

CDVS-1 — — — — — — — 

FL-1 — — — — 0.06 — 0.04 

FL-2 — — — — — — — 

FL-3 — — — — — — — 

MS-1 — <0.01 — — — — — 

SS-1E — — — — — — — 

SS-1W — — — — 0.07 — 0.04 

SS-2 — <0.01 — — — — — 

SS-3 <0.01 <0.01 — <0.01 0.06 — 0.07 

WA-0 — <0.01 — — — — — 

WA-2 — <0.01 — — — — — 

WA-2W — — — — — <0.01 — 

WA-3 — <0.01 — — — — 0.05 

WA-3E — — — — — — — 

WA-4 — <0.01 — <0.01 — — — 

WA-4W — <0.01 — — — — — 

WA-5 — — — — — — — 

WAAB-1 <0.01 <0.01 — 0.02 — — 0.05 

WAN-1 — <0.01 — <0.01 — — — 

WAN-2 — <0.01 — — — — — 

WANE-1 — <0.01 — — — — — 

WANW-1 — — — — — — — 

Notes: Values reported are HQs (unitless). 
a 

BVs are from LANL (1998, 059730). 
b 

ESLs are from the ECORISK Database, Version 2.5 (LANL 2010, 110846). 
c
 — = Not a COPC (no detects above BV). 
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Table 8.1-3 

HQs Based on Maximum Concentrations of Organic COPCs in Sediment Samples from the Water Canyon and Cañon de Valle Watershed and Soil ESLs 

Reach A
ce

na
ph

th
en

e 

A
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to
ne

 

A
ld

rin
 

A
m

in
o-

2,
6-

di
ni

tr
ot

ol
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ne
[4

-] 

A
m

in
o-

4,
6-

di
ni

tr
ot

ol
ue

ne
[2

-] 

A
nt

hr
ac

en
e 

A
ro

cl
or

-1
24

2 

A
ro

cl
or

-1
24

8 

A
ro

cl
or

-1
25

4 

A
ro

cl
or

-1
26

0 

B
en

zo
[a

]a
nt

hr
ac

en
e 

B
en

zo
[a

]p
yr

en
e 

B
en

zo
[b

]fl
uo

ra
nt

he
ne

 

B
en

zo
[g

,h
,i]

pe
ry

le
ne

 

B
en

zo
[k

]fl
uo

ra
nt

he
ne

 

B
en

zo
ic

 A
ci

d 

Soil ESL (mg/kg)a 0.25 1.2 0.037 0.73 2.1 6.8 0.041 0.0072 0.041 0.14 3 53 18 24 62 1 

CDV-1C — b <0.01 — — — <0.01 4 — 3.5 0.26 0.03 <0.01 <0.01 <0.01 — 0.33 

CDV-1E — — — 1.5 0.62 — 0.05 — 0.12 0.02 0.01 <0.01 — <0.01 — 0.19 

CDV-2E — — — 1.2 0.46 — — 11 2.2 0.32 <0.01 <0.01 — <0.01 — — 

CDV-2W — <0.01 — 2.2 0.62 — — — 0.23 0.05 <0.01 <0.01 — — — 0.37 

CDV-3 0.21 — — 0.4 0.14 <0.01 0.87 — 0.8 0.2 0.04 <0.01 <0.01 <0.01 — — 

CDV-4 0.28 <0.01 — — — 0.01 — — 0.64 0.12 — — 0.01 <0.01 — 0.62 

CDVN-1 0.26 2.9 — — — <0.01 — — — — 0.03 <0.01 <0.01 <0.01 <0.01 — 

CDVS-1 — — — — — <0.01 1.1 — 1 0.13 0.03 <0.01 <0.01 <0.01 — 0.86 

FL-1 — — — — — <0.01 — — 0.53 0.22 0.04 <0.01 <0.01 <0.01 — 0.53 

FL-2 — — — — — — — — 0.17 0.1 0.01 <0.01 — — — — 

FL-3 — — — — — — — — — 0.14 0.01 <0.01 — — — — 

MS-1 — — — — 0.03 — — — — 0.1 0.02 <0.01 <0.01 <0.01 — — 

SS-1E — — — 0.29 0.07 — — — — — 0.1 <0.01 0.02 <0.01 <0.01 0.04 

SS-1W 0.18 — — 0.97 0.18 0.11 0.85 — 1.7 25 0.56 0.03 0.14 0.04 — — 

SS-2 3.4 — — 0.24 — 0.12 — — 0.83 2.1 0.41 0.02 0.08 0.02 — — 

SS-3 — — — — — <0.01 — — — 0.84 0.03 <0.01 <0.01 <0.01 <0.01 — 

WA-0 — — — 0.37 0.07 — — — — — — — — — — 2.6 

WA-2 — — — — — <0.01 — — 0.06 — 0.02 <0.01 <0.01 <0.01 — — 

WA-2W 2.7 — — — 0.09 0.19 — — — — 1.1 0.05 0.22 0.08 0.02 — 

WA-3 0.17 — — — 0.06 <0.01 — — 0.29 0.12 0.03 <0.01 <0.01 <0.01 — — 

WA-3E — — — — — — — — — — — — — — — — 

WA-4 0.02 — 0.02 0.21 — <0.01 — — — 0.04 <0.01 <0.01 — <0.01 — — 

WA-4W 0.12 — — — — <0.01 — — — 0.04 0.02 <0.01 <0.01 <0.01 — — 

WA-5 — — — — — — — — — 0.01 <0.01 — — — — — 

WAAB-1 — — — — — — — — — — — — — — — — 

WAN-1 0.05 — — — 0.1 <0.01 — — — 0.03 0.03 <0.01 <0.01 <0.01 — — 

WAN-2 0.1 — — — — <0.01 0.46 — 0.4 0.05 0.02 <0.01 <0.01 <0.01 — — 

WANE-1 — — — — — <0.01 — — — — 0.05 <0.01 — <0.01 — — 

WANW-1 — <0.01 — — — — — — — — — — — — — 0.53 
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Table 8.1-3 (continued) 

Reach B
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] 
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C
hl
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ne
[g

am
m

a-
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C
hl

or
oa

ni
lin

e[
4-

] 

C
hl

or
of

or
m

 

C
hl

or
om

et
ha

ne
 

C
hr

ys
en

e 

D
D

D
[4

,4
'-]

 

D
D

E[
4,

4'
-] 

D
D

T[
4,

4'
-] 

Soil ESL (mg/kg)a 0.27 0.0094 0.0094 0.02 360 na c 80 d 0.27 2.2 1 8 na 2.4 0.0063 0.11 0.044 

CDV-1C <0.01 — 0.03 — — — — — — — — — 0.03 0.23 0.04 0.19 

CDV-1E — 0.04 — — — — — — — — — — 0.01 — 0.02 0.08 

CDV-2E — — — 22 — — — <0.01 <0.01 — — — <0.01 0.23 0.02 0.04 

CDV-2W — — — 35 — — — — — — <0.01 — <0.01 0.23 0.09 0.45 

CDV-3 — — — 9.5 — — — — — 0.33 — — 0.04 — — — 

CDV-4 — — — 6.4 — — — — — — — — 0.03 0.25 <0.01 0.03 

CDVN-1 — — — — <0.01 — — — — — — — 0.03 0.14 0.02 0.04 

CDVS-1 — — — 3.9 — — — — — — — — 0.02 — — — 

FL-1 — — — 320 — — — — — — — — 0.04 — — — 

FL-2 — — — 66 — — — — — — — — <0.01 — — — 

FL-3 — — — 25 — — — — — — — — <0.01 — — — 

MS-1 — — — — — — — — — — — — <0.01 — <0.01 0.01 

SS-1E — — — 2.1 — — — — — — — — 0.15 — — — 

SS-1W — — — — — — — — — — — — 0.57 — — — 

SS-2 — — — — — — — <0.01 <0.01 — <0.01 — 0.41 0.6 <0.01 — 

SS-3 — — — 27 — — — <0.01 — — — no ESL 0.03 — <0.01 — 

WA-0 — — — — — — — — — — — — — — 0.03 0.09 

WA-2 — — — — — no ESL — — — — — — 0.02 — 0.01 0.04 

WA-2W — — — — — — 0.02 — — — — — 1.4 — — 0.03 

WA-3 — — — — — — — — — — — — 0.03 — <0.01 0.02 

WA-3E — — — — — — — — — — — — — — — — 

WA-4 — — — 25 — — — — — — — — <0.01 — 0.09 0.17 

WA-4W — — — — — — — — — — — — 0.02 — — — 

WA-5 — — — — — — — — — — — — <0.01 — — — 

WAAB-1 — — — — — — — <0.01 — — — — — — — — 

WAN-1 — — — — — — — <0.01 <0.01 — — — 0.03 0.16 0.02 0.03 

WAN-2 — — — — — — — — — — — — 0.02 — — — 

WANE-1 — — — — — — — — — — — — 0.05 0.5 — 0.04 

WANW-1 — — — — — — — — — — — — <0.01 — — 0.1 
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Table 8.1-3 (continued) 

Reach D
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H
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M
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Soil ESL (mg/kg)a 0.011 6.1 11 0.0045 100 0.52 10 3.7 0.059 0.36 27 62 na 2.6 2.5 na 

CDV-1C — — — — — — 0.02 — — — — — — — — — 

CDV-1E — — <0.01 — — — 0.01 — — — 0.15 — — — — — 

CDV-2E — — — 0.1 — — <0.01 — — — 0.86 — — — — — 

CDV-2W — — <0.01 — — — <0.01 — — — 11 — — — — — 

CDV-3 — 0.05 — — — — 0.02 — — — 0.08 — — — 0.11 — 

CDV-4 — — — — — — — 0.01 — — 0.02 — — — <0.01 — 

CDVN-1 — — — — — — 0.02 0.02 — — — — no ESL — <0.01 — 

CDVS-1 — — — — — — 0.02 — — — — — — — — — 

FL-1 — — — — — — 0.03 0.02 — — 0.44 — no ESL — — — 

FL-2 21 — — — — — <0.01 — — — 0.04 — — <0.01 0.01 — 

FL-3 — — — — — — <0.01 — — — 0.02 — — <0.01 — — 

MS-1 — — — — — — <0.01 — — — — — — — 0.01 — 

SS-1E — — — — — — 0.07 — — — — <0.01 — — — — 

SS-1W — 0.25 — — 0.02 — 0.37 0.11 — — — — — — 0.34 — 

SS-2 — — — — — — 0.27 0.17 — — 0.01 — no ESL — — — 

SS-3 — — — — — — 0.02 — — — 0.57 — — <0.01 — — 

WA-0 — — — — — — — — — — — — — — — no ESL 

WA-2 — — — — — — 0.01 — <0.01 <0.01 — — — — — — 

WA-2W — — — — — — 0.78 0.21 — — — 0.02 — — — — 

WA-3 — — — 0.1 — 2.3 0.02 <0.01 — — 0.02 <0.01 — — 0.02 — 

WA-3E — — — — — — — — — — — — — — — — 

WA-4 — — — — <0.01 0.58 <0.01 — — — 0.02 — — — — no ESL 

WA-4W — — — — — — 0.01 <0.01 — — — — — — <0.01 — 

WA-5 — — — — — — <0.01 — — — — — — — — — 

WAAB-1 — — — — — — — — — — — — no ESL <0.01 — — 

WAN-1 — — — — <0.01 — 0.02 — — — — — — — — — 

WAN-2 — — — — 0.05 — 0.01 — — — — — — — — — 

WANE-1 — — — — — — 0.06 0.01 — — — — — — — — 

WANW-1 — — — — — — <0.01 — — — — — — <0.01 — — 
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Table 8.1-3 (continued) 
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-] 
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-] 

Soil ESL (mg/kg)a 1 2.2 2 8600 5.5 0.79 10 na 7.5 na 0.18 23 42 na 6.6 6.4 

CDV-1C — — — — 0.02 — 0.02 — — — 0.03 — — — — — 

CDV-1E — — — — <0.01 — <0.01 — 0.85 — — <0.01 — no ESL — 0.06 

CDV-2E — 0.06 — — <0.01 — <0.01 — 0.39 no ESL — — — — 0.04 0.1 

CDV-2W — — — <0.01 <0.01 — <0.01 — 4.9 no ESL — — — — — 0.06 

CDV-3 — — — — 0.04 — 0.02 — 1.3 no ESL — — — — — — 

CDV-4 — — — — 0.04 — — — 0.01 no ESL — — — — — — 

CDVN-1 0.07 — — — 0.05 — 0.02 — — — — <0.01 — — — — 

CDVS-1 — — — — 0.01 — 0.02 — 0.03 — — — — — — — 

FL-1 — — — — 0.07 — 0.03 — 0.13 no ESL <0.01 — — — — — 

FL-2 — — — — <0.01 — <0.01 — 0.05 no ESL 0.24 — <0.01 — — — 

FL-3 — — — — <0.01 — <0.01 — 0.05 — — — — — — — 

MS-1 — — — — <0.01 — 0.02 — 0.12 — — — — — — — 

SS-1E — — — — 0.07 — 0.09 — — — — — — — — 0.09 

SS-1W 0.03 — — — 0.54 — 0.35 — — no ESL — — — — — 0.92 

SS-2 0.84 — — — 0.64 — 0.25 — — — — <0.01 — — — 0.05 

SS-3 — — — — 0.02 — 0.02 — — no ESL — — — no ESL — 0.06 

WA-0 — — 0.02 — — 0.54 — no ESL — — — — — — — — 

WA-2 — — — — 0.02 — <0.01 — — — — — — — — 0.18 

WA-2W — — — — 1.6 — 0.95 — — — — — — — — — 

WA-3 — 0.04 — — 0.03 — 0.02 — 0.02 — — — — — — — 

WA-3E — — — — — — — — — — — — — — — — 

WA-4 — 0.05 0.14 — <0.01 1.5 <0.01 no ESL — — — — — — — 0.11 

WA-4W — — — — 0.02 — 0.01 — — — — — — — — — 

WA-5 — — — — <0.01 — <0.01 — — — — — — — — — 

WAAB-1 — — — — — — — — — — — <0.01 — — — — 

WAN-1 0.09 — — — 0.03 — 0.02 — — — — — — — — — 

WAN-2 0.06 — — — 0.02 — 0.01 — — — — — — — — — 
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Table 8.1-3 (continued) 

Reach N
ap

ht
ha

le
ne

 

N
itr

ob
en

ze
ne

 

N
itr

ot
ol

ue
ne

[2
-] 

PE
TN

 

Ph
en

an
th

re
ne

 

Ph
en

ol
 

Py
re

ne
 

Py
rid

in
e 

R
D

X 

TA
TB

 

Te
tr

ac
hl

or
oe

th
en

e 

To
lu

en
e 

Tr
ic

hl
or

oe
th

en
e 

Tr
im

et
hy

lb
en

ze
ne

[1
,2

,4
-] 

Tr
in

itr
ob

en
ze

ne
[1

,3
,5

-] 

Tr
in

itr
ot

ol
ue

ne
[2

,4
,6

-] 

Soil ESL (mg/kg)a 1 2.2 2 8600 5.5 0.79 10 na 7.5 na 0.18 23 42 na 6.6 6.4 

WANE-1 — — — — 0.05 — 0.03 — — no ESL — — — — — — 

WANW-1 — — — — <0.01 — <0.01 — — — — — — — — — 

Notes: Gray shading indicates HQ greater than 1. Values reported are HQs (unitless). 
a
 ESLs are from the ECORISK Database, Version 2.5 (LANL 2010, 110846). 

b
 — = Not a COPC (no detects). 

c
 na = Not available. 

d
 Corrected ESL, the value in the Ecorisk Database reflected an error in the toxicity reference value calculation 
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Table 8.1-4 

Minimum Soil, Sediment, and Water L-ESLs 

Medium COPEC 
Minimum 

L-ESL Units Receptor 
TRV No 
Effect 

TRV 
Lowest 
Effect TRV Units Basis of L-ESL Derivation* 

Soil Antimony 0.5 mg/kg Plant 0.05 0.5 mg/kg Chronic LOEC is extrapolated from a LOEC taken from the literature by applying an appropriate uncertainty factor (UF).  

Soil Arsenic 24 mg/kg Shrew 1.04 1.66 mg/kg/d LOAEL is the pair to the Tier 1 NOAEL, which is the highest bounded NOAEL below the lowest bounded LOAEL for 
reproduction, growth, or survival (http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_arsenic.pdf). 

Soil Barium 260 mg/kg Plant 118 261 mg/kg LOEC is equal to a geometric mean LOEC calculated from the same data set as the Tier 2 geometric mean NOEC. 

Soil Boron 10 mg/kg Robin (herbivore diet) 2.92 14.5 mg/kg/d LOAEL is equal to a geometric mean LOAEL calculated from the same data set as the Tier 2 geometric mean NOAEL. 

Soil Cadmium 2.7 mg/kg Shrew 0.77 7.7 mg/kg/d LOAEL is the pair to the NOAEL, which is the highest bounded NOAEL below the lowest bounded LOAEL. 

Soil Chromium 12 mg/kg Plant 2.45 12.6 mg/kg LOEC is calculated from the geometric mean of available studies for hexavalent chromium. 

Soil Cobalt 13 mg/kg Plant 13 130 mg/kg Extrapolate to a LOEC from the geometric mean of the other effect level (effect concentration [EC] 10, EC20, maximum 
allowable toxic concentration [MATC]) data set (http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_cobalt.pdf) by applying an 
appropriate UF to each value in the data set and then calculating the geometric mean of these extrapolated values. A UF of 5 is 
applied to MATC values and an UF of 10 to EC20 and EC10 values. 

Soil Copper 46 mg/kg Robin (invertebrate diet) 4.05 12.1 mg/kg/d LOAEL is the pair to the NOAEL, which is the highest bounded NOAEL below the lowest bounded LOAEL. 

Soil Cyanide (total) 1.0 mg/kg Robin 0.04 0.4 mg/kg/d The LOAEL is extrapolated from the NOAEL by applying a UF of 10. 

Soil Lead 28 mg/kg Robin (invertebrate diet) 1.63 3.26 mg/kg/d LOAEL is equal to the lowest bounded LOAEL for reproduction or growth. NOAEL was extrapolated from the LOAEL by 
applying a UF of 10.  

Soil Manganese 1100 mg/kg Plant 220 1100 mg/kg Extrapolate to a LOEC from the geometric mean of the other effect-level data set by applying an appropriate UF to each value 
in the data set and then calculating the geometric mean of these extrapolated values. A UF of 5 is applied to maximum 
acceptable toxic concentration values, and a UF of 10 to effect concentration (EC) 20 and EC10 values. 

Soil Mercury 0.13 mg/kg Robin (invertebrate diet) 0.019 0.19 mg/kg/d LOAEL is equal to a LOAEL taken directly from the literature. 

Soil Nickel 19 mg/kg Shrew 1.70 3.40 mg/kg/d LOAEL is the pair to the Tier 1 NOAEL, which is the highest bounded NOAEL below the lowest bounded LOAEL for 
reproduction, growth, or survival. 

Soil Selenium 0.99 mg/kg Shrew 0.143 0.215 mg/kg/d LOAEL is the pair to the NOAEL, which is the highest bounded NOAEL below the lowest bounded LOAEL. 

Soil Silver 26 mg/kg Robin (invertebrate diet) 2.02 20.2 mg/kg/d LOAEL is equal to the lowest LOAEL for reproduction or growth. NOAEL is extrapolated from the LOAEL by applying a UF of 
10. (http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_silver.pdf). 

Soil Thallium 0.32 mg/kg Shrew 0.0071 0.071 mg/kg/d LOAEL is equal to a Tier 3 LOAEL taken directly from the literature. NOAEL is extrapolated from the LOAEL by applying a UF of 
10. 

Soil Vanadium 0.25 mg/kg Plant 0.025 0.25 mg/kg Chronic LOEC is extrapolated from a LOEC taken from the literature by applying an appropriate UF. 

Soil Zinc 480 mg/kg Robin (invertebrate diet) 66.1 661 mg/kg/d Extrapolate to a LOAEL from a geometric mean NOAEL TRV by applying a UF of 10. 

Soil Acenaphthene 2.5 mg/kg Plant 0.25 2.5 mg/kg Chronic LOEC extrapolated from a Tier 3 EC50 (effective concentration for a 50% response) taken from the literature by applying 
an UF of 10. NOEC is also extrapolated from the EC50 by applying a UF of 100. 

Soil Acetone 6.3 mg/kg Deer mouse (omnivore diet) 10 50 mg/kg/d Chronic LOAEL extrapolated from a Tier 4 LOAEL taken from the literature by applying an appropriate UF. 

Soil Amino-2,6-dinitrotoluene[4-] 36 mg/kg Deer mouse (omnivore diet) 9.59 95.9 mg/kg/d The LOAEL is extrapolated from the NOAEL by applying a UF of 10. Although an acute lethal dose [LD] 50 is available, it is not 
used to extrapolate to the LOAEL because the resulting LOAEL would be equal to the NOAEL. 

Soil Aroclor-1242 0.41 mg/kg Robin (invertebrate diet) 0.1 1.0 mg/kg/d LOAEL is equal to a Tier 3 LOAEL taken directly from the literature. 

Soil Aroclor-1248 0.072 mg/kg Shrew 0.0099 0.099 mg/kg/d LOAEL is equal to a Tier 3 LOAEL taken directly from the literature. NOAEL is extrapolated from the LOAEL by applying a UF of 
10. 

Soil Aroclor-1254 0.41 mg/kg Robin (invertebrate diet) 0.1 1.0 mg/kg/d LOAEL is equal to a Tier 3 LOAEL taken directly from the literature. 

Soil Aroclor-1260 1.2 mg/kg Robin (invertebrate diet) 2.15 3.04 mg/kg/d LOAEL is equal to a geometric mean LOAEL calculated from the same data set as the Tier 2 geometric mean NOAEL. 
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Table 8.1-4 (continued) 

Medium COPEC 
Minimum 

L-ESL Units Receptor 
TRV No 
Effect 

TRV 
Lowest 
Effect TRV Units Basis of L-ESL Derivation* 

Soil Benzo[a]anthracene 8 mg/kg Robin (herbivore diet) 0.107 1.07 mg/kg/d Extrapolate to a LOAEL from a Tier 4 Chronic NOAEL by applying a UF of 10.  

Soil Benzoic Acid 10 mg/kg Shrew 4.0 40 mg/kg/d LOAEL is equal to a Tier 4 LOAEL taken directly from the literature. NOAEL is extrapolated from the LOAEL by applying a UF of 
10. 

Soil Bis[2-ethylhexyl]phthalate 0.2 mg/kg Robin (invertebrate diet) 1.1 11 mg/kg/d Extrapolate to a LOAEL from a Tier 4 Chronic NOAEL by applying a UF of 10.  

Soil Chrysene 24 mg/kg Shrew 0.17 1.7 mg/kg/d Extrapolate to a LOAEL from a Tier 4 Chronic CS NOAEL by applying a UF of 10. 

Soil Di-n-butylphthalate 0.11 mg/kg Robin (invertebrate diet) 0.14 1.4 mg/kg/d LOAEL is equal to a LOAEL taken directly from the literature. NOAEL was extrapolated from the LOAEL by applying a UF of 10.

Soil Dinitrotoluene[2,4-] 2.5 mg/kg Deer mouse (omnivore diet) 2.68 26.8 mg/kg/d The LOAEL is extrapolated from the NOAEL by applying a UF of 10. Although an acute LD50 is available, it is not used to 
extrapolate to the LOAEL because the resulting LOAEL would be equal to the NOAEL. 

Soil HMX 72 mg/kg Deer mouse (omnivore diet) 75 200 mg/kg/d LOAEL is equal to a Tier 3 LOAEL taken directly from the literature. 

Soil Phenanthrene 12 mg/kg Earthworm 5.5 12.7 mg/kg LOEC is equal to a geometric mean LOEC calculated from the same data set as the Tier 2 geometric mean NOEC. 

Soil Phenol 7.9 mg/kg Generic plant 0.79 7.9 mg/kg Chronic LOEC extrapolated from a Tier 4 EC50 taken from the literature by applying a UF of 10. NOEC is also extrapolated 
from the EC50 by applying a UF of 100. 

Soil RDX 8.6 mg/kg Earthworm 7.5 8.6 mg/kg LOEC is equal to a Tier 3 LOEC taken directly from the literature. 

Sediment Antimony 3.0 mg/kg Aquatic community organisms - 
sediment 

3 3 mg/kg Upper effects threshold, Buchman (2008, 206414) 

Sediment Barium 300 mg/kg Aquatic community organisms - 
sediment 

48 300 mg/kg Maximum permissible concentration, Crommentuijn et al. (2000, 205264) 

Sediment Cadmium 3.3 mg/kg Occult little brown myotis bat 0.77 7.7 mg/kg/d LOAEL is the pair to the NOAEL, which is the highest bounded NOAEL below the lowest bounded LOAEL. 

Sediment Copper 70 mg/kg Violet green swallow 4.05 12.1 mg/kg/d LOAEL is the pair to the NOAEL, which is the highest bounded NOAEL below the lowest bounded LOAEL. 

Sediment Cyanide [Total] 1.4 mg/kg Violet green swallow 0.04 0.4 mg/kg/d The LOAEL is extrapolated from the NOAEL by applying a UF of 10. 

Sediment Lead 54 mg/kg Violet green swallow 1.63 3.26 mg/kg/d LOAEL is equal to the lowest bounded LOAEL for reproduction or growth. NOAEL was extrapolated from the LOAEL by 
applying a UF of 10.  

Sediment Manganese 1100 mg/kg Aquatic community organisms - 
sediment 

720 1100 mg/kg Severe effect level 

Sediment Mercury 0.18 mg/kg Violet green swallow 0.019 0.19 mg/kg/d LOAEL is equal to a LOAEL taken directly from the literature. 

Sediment Nickel 27 mg/kg Occult little brown myotis bat 1.70 3.40 mg/kg/d LOAEL is the pair to the Tier 1 NOAEL, which is the highest bounded NOAEL below the lowest bounded LOAEL for 
reproduction, growth, or survival. 

Sediment Selenium 1.3 mg/kg Occult little brown myotis bat 0.143 0.215 mg/kg/d LOAEL is the pair to the NOAEL, which is the highest bounded NOAEL below the lowest bounded LOAEL. 

Sediment Silver 2.2 mg/kg Aquatic community organisms - 
sediment 

1.0 3.7 mg/kg Effects range-median, Jones et al. (1997, 062789) 

Sediment Thallium 0.44 mg/kg Occult little brown myotis bat 0.0071 0.071 mg/kg/d LOAEL is equal to a Tier 3 LOAEL taken directly from the literature. NOAEL is extrapolated from the LOAEL by applying a UF of 
10. 

Sediment Vanadium 56 mg/kg Aquatic community organisms - 
sediment 

NA 56 mg/kg Maximum permissible concentration, Crommentuijn et al. (2000, 205264) 

Sediment Zinc 450 mg/kg Aquatic community organisms - 
sediment 

150 459 mg/kg Consensus-based probable effect concentration, Buchman (2008, 206414) 

Sediment Anthracene 0.84 mg/kg Aquatic community organisms - 
sediment 

0.00039 0.845 mg/kg Consensus-based probable effect concentration, Buchman (2008, 206414) 

Sediment Aroclor-1242 0.54 mg/kg Violet green swallow 0.1 1.0 mg/kg/d LOAEL is equal to a Tier 3 LOAEL taken directly from the literature. 
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Table 8.1-4 (continued) 

Medium COPEC 
Minimum 

L-ESL Units Receptor 
TRV No 
Effect 

TRV 
Lowest 
Effect TRV Units Basis of L-ESL Derivation* 

Sediment Aroclor-1248 0.09 mg/kg Occult little brown myotis bat 0.0099 0.099 mg/kg/d LOAEL is equal to a Tier 3 LOAEL taken directly from the literature. NOAEL is extrapolated from the LOAEL by applying a UF of 
10. 

Sediment Aroclor-1254 0.54 mg/kg Violet green swallow 0.1 1.0 mg/kg/d LOAEL is equal to a Tier 3 LOAEL taken directly from the literature. 

Sediment Aroclor-1260 0.67 mg/kg Aquatic community organisms - 
sediment 

0.031 0.676 mg/kg Consensus-based probable effect concentration for total PCBs, Buchman (2008, 206414) 

Sediment Benzoic Acid 13 mg/kg Occult little brown myotis bat 4.0 40 mg/kg/d LOAEL is equal to a Tier 4 LOAEL taken directly from the literature. NOAEL is extrapolated from the LOAEL by applying a UF of 
10. 

Sediment Bis[2-ethylhexyl]phthalate 0.26 mg/kg Violet green swallow 1.1 11 mg/kg/d Extrapolate to a LOAEL from a Tier 4 chronic NOAEL by applying a UF of 10.  

Sediment DDE[4,4’-] 0.031 mg/kg Aquatic community organisms - 
sediment 

0.0022 0.0313 mg/kg Consensus-based probable effect concentration, Buchman (2008, 206414) 

Sediment DDT[4,4’-] 0.062 mg/kg Aquatic community organisms - 
sediment 

0.00158 0.0629 mg/kg Consensus-based probable effect concentration, Buchman (2008, 206414) 

Water Aluminum 750 µg/L Aquatic community organisms - 
water 

87 750 µg/L Chronic water quality criterion 

Water Barium 69 µg/L Aquatic community organisms - 
water 

3.8 69.1 µg/L Tier II secondary acute value (Suter II 1996, 062805) 

Water Beryllium 270 µg/L Aquatic community organisms - 
water 

0.41 271 µg/L Tier II secondary acute value (Suter II 1996, 062805) 

Water Boron 11000 µg/L Aquatic community organisms – 
water 

547 11000 µg/L Tier II secondary acute value (Suter II 1996, 062805) 

Water Cadmium 1.0 µg/L Aquatic community organisms – 
water 

0.15 1.02 µg/L Chronic water quality criterion, hardness 50 mg/L 

Water Cobalt 190 µg/L Aquatic community organisms – 
water 

3.06 195 µg/L Tier II secondary acute value (Suter II 1996, 062805) 

Water Copper 7.0 µg/L Aquatic community organisms – 
water 

5.0 7.0 µg/L Chronic water quality criterion, hardness 50 mg/L 

Water Cyanide [Total] 22 µg/L Aquatic community organisms – 
water 

5.0 22 µg/L Chronic water quality criterion 

Water Iron 2000 µg/L Aquatic community organisms – 
water 

1000 2000 µg/L For a conversion of L-ESL from ESL in cases where is no literature-based LOEC available, a UF of two is used.  The LOEC-
NOEC relationship is determined by study design (specifically, the spacing of treatment concentrations) rather than actual 
toxicity, and the conventional use of large values, such as ten, has been criticized as “compounding the uncertainty in a manner 
that makes the result essentially meaningless” (Chapman et al 1998, 206415).  Well-designed studies separate treatment doses 
by a factor of two or less, but many studies follow historical convention and separate treatments by a factor of 10, in a 
logarithmic fashion. 

Water Lead 30 µg/L Aquatic community organisms – 
water 

1.2 30.1 µg/L Chronic water quality criterion, hardness 50 mg/L 

Water Manganese 1400 µg/L Aquatic community organisms – 
water 

80.3 1470 µg/L Tier II secondary acute value (Suter II 1996, 062805) 

Water Nickel 260 µg/L Aquatic community organisms – 
water 

28.9 260 µg/L Chronic water quality criterion, hardness 50 mg/L 
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Table 8.1-4 (continued) 

Medium COPEC 
Minimum 

L-ESL Units Receptor 
TRV No 
Effect 

TRV 
Lowest 
Effect TRV Units Basis of L-ESL Derivation* 

Water Selenium 13 µg/L Aquatic community organisms – 
water 

5.0 13 µg/L Chronic water quality criterion calculated from selenite and selenate; range of 13–186 µg/L from Buchman (2008, 206414) 

Water Silver 0.98 µg/L Aquatic community organisms – 
water 

0.36 0.98 µg/L Chronic water quality criterion, hardness 50 mg/L 

Water Uranium 33 µg/L Aquatic community organisms – 
water 

1.87 33.5 µg/L Tier II secondary acute value (Suter II 1996, 062805) 

Water Vanadium 280 µg/L Aquatic community organisms – 
water 

19.1 284 µg/L Tier II secondary acute value (Suter II 1996, 062805) 

Water Zinc 65 µg/L Aquatic community organisms – 
water 

66 65 µg/L Chronic water quality criterion, hardness 50 mg/L. Note that the no effect TRV was based on a previous hardness adjusted 
water quality criterion, which explains why the low effect TRV is less than the no effect TRV. 

Water Benzo[a]anthracene 0.47 µg/L Aquatic community organisms – 
water 

0.027 0.47 µg/L Tier II secondary acute value (Suter II 1996, 062805) 

Water Radium-226 1 pCi/L Algae - water 0.1 1 rad/d LOAEL is extrapolated from a NOAEL by applying a UF of 10. 

Water Radium-228 0.9 pCi/L Algae - water 0.1 1 rad/d LOAEL is extrapolated from a NOAEL by applying a UF of 10. 

* Some COPECs (e.g., inorganic chemicals from EPA Eco-SSL documents) do not have LOAELs or LOEC provided. In these cases, a UF of 10 was applied to the NOAEL/no effect concentration (i.e., EC10 and EC20) data in accordance with the acknowledged uncertainty between the LOAEL/ lowest 
effect concentration and NOAEL/no effect concentration in Dourson and Stara (1983, 073474), Calbrese and Baldwin (1993, 110405), and EPA (http://www.epa.gov/epawaste/hazard/tsd/td/combust/ecorisk.htm). 
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Table 8.1-5 

HQs Based on Maximum Detected Concentrations of COPECs in Sediment Samples from the Water Canyon and Cañon de Valle Watershed and Soil L-ESLs 
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Sediment BV (mg/kg) a 0.83 3.98 127 nab 0.4 10.5 4.73 11.2 0.82 19.7 543 0.1 9.38 0.3 1 0.73 19.7 60.2 

Soil L-ESL (mg/kg) c 0.5 24 260 10 2.7 12 130 46 1 28 1100 0.13 19 0.99 26 0.32 0.25 480 

CDV-1C 2.3 d 0.27 1.5 —e 0.21 d 0.91 0.06 0.7 1.1 — 0.81 — 7.3 1.2 d 6 — 122 — 

CDV-1E 2.4 d — 28 0.21 0.22 d — 0.06 0.86 — 8.1 0.69 — 1.1 1.2 d 4.7 3.1 d 91 — 

CDV-2E 5.2 — 38 0.41 0.41 2.8 0.05 3 — 2.4 — — 1.2 1.2 d 0.48 4.4 d — 0.54 

CDV-2W 3 d — 206 1.1 0.27 d — 0.28 0.97 — 2.2 0.89 — 2.1 1.5 d 1.8 4.4 d 106 0.13 

CDV-3 3.4 d — 41 — 0.2 d — — 0.43 — 1.1 — 0.78 0.86 1.2 0.34 — — 0.15 

CDV-4 2.4 d — 12 — 0.2 d — — 0.3 — 0.81 0.5 — — 1.2 d 0.14 — — — 

CDVN-1 2.1 d — 0.81 — 0.2 d — 0.04 0.26 — — 0.57 — — 1.2 d — — 102 — 

CDVS-1 2.3 d — 4.3 — 0.21 d 4.8 0.04 3 — 1.3 — — 30 1.2 d 0.95 — 82 0.14 

FL-1 2.5 d 0.42 1.3 — 0.24 d 3.2 0.09 1.5 — 0.98 0.98 0.89 0.57 1.4 d — — 258 0.31 

FL-2 2.6 d 0.19 4.2 — 0.24 d 1.5 0.04 0.27 — — 0.55 — 0.74 1.3 d 0.09 — 123 — 

FL-3 4.6 d — 3.6 — 0.36 d — 0.04 — — — 1.1 — — 1.8 d 0.11 — — — 

MS-1 16 d 0.17 — 4.3 0.29 d — 0.06 — — — 0.63 1.2 — 1.5 d 0.07 — 154 — 

SS-1E — 0.3 4.2 3.1 0.24 1.8 — 1.1 — 2.7 — 6.2 — 1.4 0.08 — 80 0.19 

SS-1W 13 d 0.42 9.6 0.55 0.46 3.3 0.04 3.8 — 4.3 0.79 22 0.51 1.6 0.08 — 236 0.38 

SS-2 12 d — 2.1 — 0.19 d 1.1 0.04 0.27 — 1.1 0.61 1.6 — 1.3 d — — 112 — 

SS-3 4.5 — 2.6 — 0.25 d — 0.04 0.36 1.3 1.3 0.51 0.9 — 1.3 d 0.1 — 101 — 

WA-0 — — — — — — — — 1.2 — — — — 0.35 — — — — 

WA-2 2.7 d — 1 — 0.25 d — — — — — — — — 1.3 d 0.04 — — — 

WA-2W — — 1.2 — — — — — — — 0.5 — — 0.56 0.05 — — — 

WA-3 2.6 d — 6 — 0.24 d — — — 1.1 — 0.54 — — 1.4 d 0.06 — — 0.13 

WA-3E 2.5 d 0.17 — — 0.23 d — — — — — — — — 1.3 d — — — — 

WA-4 4 0.35 3.2 — 0.2 d — — — 1.8 — 0.75 — — 1.1 d — — — — 

WA-4W 2.2 d — 2.6 — 0.21 d — — — 0.9 — 0.52 — — 1.1 d 0.04 — — 0.15 

WA-5 5.2 — 0.77 — 0.22 d — — — — 0.76 0.57 — — 1.2 d — — — — 

WAAB-1 2.3 d — 0.55 — 0.2 d — 0.05 — 0.84 — 0.63 — — 1.2 d — — 125 — 

WAN-1 2.4 d — 4.8 — 0.17 — 0.06 — — 0.76 0.55 — — 1.3 d 0.6 — 120 — 

WAN-2 2.3 d — 1.6 — 0.19 — — — — — 0.49 — — 1.3 d 0.06 — — — 

WANE-1 2.4 d — 0.65 — 0.22 d — — 0.27 — 0.83 — — — 1.4 d — — 83 0.14 

WANW-1 2.4 d — 0.65 — 0.19 — 0.05 — — 0.78 0.51 — — 1.2 d — — 112 — 
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Table 8.1-5 (continued) 
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Sediment BV (mg/kg) a na na na na na na na na na na na na na na na na na 

Soil L-ESL (mg/kg) c 2.5 6.3 36 0.41 0.072 0.41 1.2 8 10 0.2 24 0.11 2.5 72 12 7.9 8.6 

CDV-1C — <0.01 — 0.4 — 0.35 0.03 0.01 0.03 — <0.01 — — — <0.01 — — 

CDV-1E — — 0.03 <0.01 — 0.01 <0.01 <0.01 0.02 — <0.01 — — 0.06 <0.01 — 0.74 

CDV-2E — — 0.02 — 1.1 0.22 0.04 <0.01 — 2.2 <0.01 — — 0.32 <0.01 — 0.34 

CDV-2W — <0.01 0.04 — — 0.02 <0.01 <0.01 0.04 3.5 <0.01 — — 4 <0.01 — 4.3 

CDV-3 0.02 — <0.01 0.09 — 0.08 0.02 0.01 — 0.95 <0.01 — — 0.03 0.02 — 1.1 

CDV-4 0.03 <0.01 — — — 0.06 0.01 — 0.06 0.64 <0.01 — — <0.01 0.02 — 0.01 

CDVN-1 0.03 0.55 — — — — — 0.01 — — <0.01 — — — 0.02 — — 

CDVS-1 — — — 0.11 — 0.1 0.02 <0.01 0.09 0.39 <0.01 — — — <0.01 — 0.02 

FL-1 — — — — — 0.05 0.03 0.02 0.05 32 <0.01 — — 0.17 0.03 — 0.12 

FL-2 — — — — — 0.02 0.01 <0.01 — 6.6 <0.01 2.1 — 0.02 <0.01 — 0.05 

FL-3 — — — — — — 0.02 <0.01 — 2.5 <0.01 — — <0.01 <0.01 — 0.04 

MS-1 — — — — — — 0.01 <0.01 — — <0.01 — — — <0.01 — 0.11 

SS-1E — — <0.01 — — — — 0.04 <0.01 0.21 0.02 — — — 0.03 — — 

SS-1W 0.02 — 0.02 0.09 — 0.17 2.9 0.21 — — 0.06 — — — 0.25 — — 

SS-2 0.34 — <0.01 — — 0.08 0.25 0.15 — — 0.04 — — <0.01 0.29 — — 

SS-3 — — — — — — 0.1 0.01 — 2.7 <0.01 — — 0.21 <0.01 — — 

WA-0 — — <0.01 — — — — — 0.26 — — — — — — 0.05 — 

WA-2 — — — — — <0.01 — <0.01 — — <0.01 — — — <0.01 — — 

WA-2W 0.27 — — — — — — 0.4 — — 0.14 — — — 0.73 — — 

WA-3 0.02 — — — — 0.03 0.01 0.01 — — <0.01 — 0.48 <0.01 0.01 — 0.02 

WA-3E — — — — — — — — — — — — — — — — — 

WA-4 <0.01 — <0.01 — — — <0.01 <0.01 — 2.5 <0.01 — 0.12 <0.01 <0.01 0.15 — 

WA-4W 0.01 — — — — — <0.01 <0.01 — — <0.01 — — — <0.01 — — 

WA-5 — — — — — — <0.01 <0.01 — — <0.01 — — — <0.01 — — 

WAAB-1 — — — — — — — — — — — — — — — — — 

WAN-1 <0.01 — — — — — <0.01 0.01 — — <0.01 — — — 0.01 — — 

WAN-2 0.01 — — 0.05 — 0.04 <0.01 <0.01 — — <0.01 — — — <0.01 — — 

WANE-1 — — — — — — — 0.02 — — <0.01 — — — 0.02 — — 
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Table 8.1-5 (continued) 
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Sediment BV (mg/kg) a na na na na na na na na na na na na na na na na na 

Soil L-ESL (mg/kg) c 2.5 6.3 36 0.41 0.072 0.41 1.2 8 10 0.2 24 0.11 2.5 72 12 7.9 8.6 

WANW-1 — <0.01 — — — — — — 0.05 — <0.01 — — — <0.01 — — 

Notes: Gray shading indicates HQ greater than 1. Values reported are HQs (unitless). 
a
 BVs are from LANL (1998, 059730). 

b 
na = Not available. 

c 
L-ESLs are from Table 8.1-4. 

d
 Not detected but detection limits greater than BV, HQ is calculated from maximum detection limit in reach. 

e 
— = Not a COPC (no value above BV). 
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Table 8.1-6 

HQs Based on Maximum Detected Concentrations of Inorganic COPCs in c1 Sediment Samples from the Water Canyon and Cañon de Valle Watershed and Minimum Sediment ESLs 

Reach Antimony Arsenic Barium Cadmium Chromium Cobalt Copper Iron Lead Manganese Mercury Nickel Perchlorate Selenium Silver Vanadium Zinc 

Sediment BV (mg/kg)a 0.83 3.98 127 0.4 10.5 4.73 11.2 13800 19.7 543 0.1 9.38 na b 0.3 1 19.7 60.2 

Sediment ESL (mg/kg)c 0.36 12 48 0.33 56 230 23 20000 f 27 720 0.018 13 na 0.9 1 30 65 

CDV-1C 2.9 d — e — 1.6 d — — 0.5 — — — — 6.2 no ESL 1.1 d 10 — — 

CDV-1E 2.9 d — 11 1.6 d — 0.03 0.54 — 8.4 — — 0.8 no ESL 1.1 d 20 0.76 — 

CDV-2E — — 14 — — — — — — — — — no ESL 1.2 d — — — 

CDV-2W 4.2 d — 11 — — — — — — — — — no ESL 1.7 d 4.6 — — 

CDV-3 — — 5.6 1.6 d — — — — — — — — no ESL 1.2 d — — — 

CDV-4 — — 2.7 1.6 d — — — — — — — — no ESL 1.2 d — — — 

CDVN-1 2.8 d — 3 1.5 d — 0.02 — 0.71 — — — — no ESL 1.2 d — 0.85 — 

CDVS-1 2.6 d — 6.3 1.7 d 0.25 0.02 2.2 — 0.9 — — 14 no ESL 1.2 d 9.1 0.68 — 

FL-1 3.5 d 0.76 7 1.9 d 0.36 0.05 2.1 0.8 0.82 1.5 — 0.84 no ESL 1.6 d — 2.1 1.4 

FL-2 3 d — — 1.6 d — — — — — — — — no ESL 1 d — — — 

FL-3 6.1 d — 3.2 1.6 d — — — — — — — — no ESL 1.3 d — — — 

MS-1 15 d — — 1.6 d — 0.03 — — — 0.97 — — no ESL 1.2 d — 0.68 — 

SS-1E — — — — — — — — — — — — — — — — — 

SS-1W 16 d — 7.1 — 0.19 — 1 — 2.3 — 40 — no ESL 1.2 d — 1 1 

SS-2 3.2 d — 6.4 — — 0.02 — — 0.78 0.94 7.9 — no ESL 1.3 d — 0.67 — 

SS-3 3.8 d — — 1.7 d — — — — — — — — no ESL 1.2 d — — — 

WA-0 — — — — — — — — — — — — — — — — — 

WA-2 3.8 d — — 2.1 d — — — — — — — — no ESL 1.4 d — — — 

WA-2W — — — — — — — — — — — — — — — — — 

WA-3 3.6 d — — 2 d — — — — — — — — no ESL 1.4 d — — — 

WA-3E 3.5 d 0.34 — 1.9 d — — — — — — — — — 1.5 d — — — 

WA-4 3 0.35 — 1.5 d — — — — — — — — no ESL 1.1 d — — — 

WA-4W 2.8 d — — 1.5 d — — — — — — — — no ESL 1.1 d — — — 

WA-5 7.2 — — 1.5 d — — — 0.72 — — — — no ESL 0.99 d — — — 

WAAB-1 2.6 d — — 1.4 d — 0.03 — 0.83 — 0.97 — — no ESL 1.1 d — 1 — 

WAN-1 3.4 d — 11 1.3 — 0.02 — — — — — — no ESL 1.4 d 7.1 — — 

WAN-2 3 d — 8 — — — — — — — — — no ESL 1.2 d 1 — — 

WANE-1 3.1 d — — 1.7 d — — — — — — — — no ESL 1.2 d — — — 

WANW-1 3.3 d — 3.5 1.5 — 0.03 — 0.74 0.74 — — — no ESL 1.3 d — 0.94 — 

Notes: Gray shading indicates HQ greater than 1. Values reported are HQs (unitless). 
a
 BVs are from LANL (1998, 059730). 

b na = Not available. 
c ESLs are from the ECORISK Database, Version 2.5 (LANL 2010, 110846). 
d 

Not detected but detection limits greater than BV, HQ is calculated from maximum detection limit in reach. 
e 

— = Not a COPC (no value above BV). 
f 

Corrected ESL. 
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Table 8.1-7 

HQs Based on Maximum Detected Concentrations of Organic COPCs in c1 Sediment Samples from the Water Canyon and Cañon de Valle Watershed and Minimum Sediment ESLs 
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Sediment ESL (mg/kg)a 0.065 1.9 7 0.00039 0.031 0.009 0.031 0.031 0.11 0.35 0.24 0.29 0.065 0.026 0.0005 

CDV-1C — b — — — — — — — 0.08 0.02 — — — — — 

CDV-1E — — — — 0.07 — 0.07 — — — — — — — — 

CDV-2E — — — — — 1.5 0.36 0.23 0.05 — — — — — — 

CDV-2W 0.04 — — — — — — — — — — — — — — 

CDV-3 — — — — 1.2 — 1 0.5 — — — — — — — 

CDV-4 — — — — — — — — — — — — — — — 

CDVN-1 0.08 — — — — — — — — — — — — — — 

CDVS-1 — — — 30 — — — — 0.59 0.15 0.37 0.12 5.9 — — 

FL-1 — — — — — — 0.33 0.75 0.23 0.07 0.17 — — 11 — 

FL-2 — — — — — — — — — — — — — — — 

FL-3 — — — — — — — — — — — — — — — 

MS-1 — — — — — — — 0.19 — — — — — — — 

SS-1E — — — — — — — — — — — — — — — 

SS-1W — 0.08 0.03 — — — — 23 0.35 0.11 — 0.12 — — — 

SS-2 — — — — — — — 9.5 0.35 0.11 — — — — — 

SS-3 — — — — — — — 3.5 — — — — — — — 

WA-0 — — — — — — — — — — — — — — — 

WA-2 — — — — — — — — — — — — — — — 

WA-2W — — — — — — — — — — — — — — — 

WA-3 — — — — — — — — — — — — — — — 

WA-3E — — — — — — — — — — — — — — — 

WA-4 — — — — — — — — — — — — — — — 

WA-4W — — — — — — — — — — — — — — — 

WA-5 — — — — — — — — — — — — — — — 

WAAB-1 — — — — — — — — — — — — — — — 

WAN-1 — — — — — — — 0.12 0.24 0.1 0.19 0.08 — — 0.8 

WAN-2 — — — — 0.05 — — — — — — — — — — 

WANE-1 — — — — — — — — — — — — — — — 

WANW-1 — — — — — — — — — — — — — — — 
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Table 8.1-7 (continued) 
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Sediment ESL (mg/kg)a 0.0005 10 0.5 0.0084 0.0022 0.0015 2.9 27000 0.078 na c 0.85 0.57 45 na 0.67 

CDV-1C — — 0.01 — — — <0.01 — — — <0.01 0.03 — — — 

CDV-1E — — — — — 0.29 — — — — — — — — — 

CDV-2E — — 0.01 — — — <0.01 <0.01 — — <0.01 0.02 <0.01 no ESL — 

CDV-2W — — — — — — — — — — — — — no ESL — 

CDV-3 — — — — — — — — — — — — — no ESL — 

CDV-4 — — — — — — — — — — — — — — — 

CDVN-1 — — 0.01 — 0.33 0.3 <0.01 — — no ESL 0.02 0.02 — — — 

CDVS-1 — — 0.11 — — — 0.04 — — — 0.08 0.21 — — — 

FL-1 — — 0.05 — — — 0.02 <0.01 — — 0.04 0.08 <0.01 no ESL — 

FL-2 — — — — — — — — — — — — — no ESL — 

FL-3 — — — — — — — — — — — — — — — 

MS-1 — — <0.01 — — — — — — — — <0.01 — — — 

SS-1E — — — — — — — — — — — — — — — 

SS-1W — — 0.07 — — — 0.03 — — — 0.06 0.15 — — — 

SS-2 — <0.01 0.05 — — — 0.03 — — — 0.05 0.13 — — — 

SS-3 — — — — — — — <0.01 — — — — — — — 

WA-0 — — — — — — — — — — — — — — — 

WA-2 — — — — — — — — — — — — — — — 

WA-2W — — — — — — — — — — — — — — — 

WA-3 — — — — — — — — — — — — — — — 

WA-3E — — — — — — — — — — — — — — — 

WA-4 — — — — — — — — — — — — — — — 

WA-4W — — — — — — — — — — — — — — — 

WA-5 — — <0.01 — — — — — — — <0.01 0.02 — — — 

WAAB-1 — — — — — — — — — no ESL — — — — <0.01 

WAN-1 0.62 — 0.05 0.12 — 0.41 0.02 — — — 0.03 0.09 — — — 

WAN-2 — — — — — — — — — — — — — — — 

WANE-1 — — <0.01 0.37 — 1.2 — — — — <0.01 0.01 — — — 

WANW-1 — — — — — — — — — — — <0.01 — — — 

Notes: Gray shading indicates HQ greater than 1. Values reported are HQs (unitless). 
a 

ESLs are from the ECORISK Database, Version 2.5 (LANL 2010, 110846). 
b — = Not a COPC (no detects). 
c 

na = Not available. 
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Table 8.1-8 

HQs Based on Maximum Detected Concentrations 

of Radionuclide COPCs in c1 Sediment Samples from the 

Water Canyon and Cañon de Valle Watershed and Minimum Sediment ESLs 

Reach Americium-241 Plutonium-239/240 

Sediment BV (pCi/g) a 0.04 0.068 

Sediment ESL (pCi/g) b 220 110 

CDV-1C — c — 

CDV-1E — — 

CDV-2E — — 

CDV-2W — — 

CDV-3 — — 

CDV-4 — — 

CDVN-1 — — 

CDVS-1 — — 

FL-1 — — 

FL-2 — — 

FL-3 — — 

MS-1 — — 

SS-1E — — 

SS-1W — — 

SS-2 — — 

SS-3 — — 

WA-0 — — 

WA-2 — — 

WA-2W — — 

WA-3 — — 

WA-3E — — 

WA-4 — — 

WA-4W — — 

WA-5 — — 

WAAB-1 <0.01 <0.01 

WAN-1 — — 

WAN-2 — — 

WANE-1 — — 

WANW-1 — — 

Notes: Values reported are HQs (unitless). 
a BVs are from LANL (1998, 059730). 
b 

ESLs are from the ECORISK Database, Version 2.5 (LANL 2010, 110846). 
c 

— = Not a COPC (no detects above BV). 
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Table 8.1-9 

HQs Based on Maximum Detected Concentrations of COPECs in c1 Sediment Samples from the Water Canyon and Cañon de Valle Watershed and Minimum Sediment L-ESLs 

Reach Antimony Barium Cadmium Copper Lead Manganese Mercury Nickel Selenium Silver Vanadium Zinc Anthracene Aroclor-1242 Aroclor-1248 Aroclor-1260 Benzoic Acid Bis[2-ethylhexyl]phthalate DDT[4,4'-] 

Sediment BV (mg/kg)a 0.83 127 0.4 11.2 19.7 543 0.1 9.38 0.3 1 19.7 60.2 na b na na na na na na 

Soil L-ESL (mg/kg)c 3 300 3.3 70 54 1100 0.18 27 1.3 3.7 56 450 0.84 0.54 0.09 0.67 13 0.26 0.062 

CDV-1C 0.35 d — e 0.16 d 0.17 — — — 3 0.75 d 2.7 — — — — — — — — — 

CDV-1E 0.35 d 1.8 0.16 d 0.18 4.2 — — 0.39 0.77 d 5.5 0.41 — — <0.01 — — — — <0.01 

CDV-2E — 2.2 — — — — — — 0.86 d — — — — — 0.15 0.01 — — — 

CDV-2W 0.5 d 1.7 — — — — — — 1.2 d 1.2 — — — — — — — — — 

CDV-3 — 0.89 0.16 d — — — — — 0.82 d — — — — 0.07 — 0.02 — — — 

CDV-4 — 0.43 0.16 d — — — — — 0.81 d — — — — — — — — — — 

CDVN-1 0.34 d 0.47 0.15 d — — — — — 0.83 d — 0.46 — — — — — — — <0.01 

CDVS-1 0.31 d 1 0.17 d 0.71 0.45 — — 6.5 0.85 d 2.4 0.36 — 0.01 — — — 0.03 — — 

FL-1 0.42 d 1.1 0.19 d 0.69 0.41 0.98 — 0.4 1.1 d — 1.1 0.2 — — — 0.03 — 1.1 — 

FL-2 0.36 d — 0.16 d — — — — — 0.72 d — — — — — — — — — — 

FL-3 0.73 d 0.51 0.16 d — — — — — 0.87 d — — — — — — — — — — 

MS-1 1.7 d — 0.16 d — — 0.63 — — 0.86 d — 0.36 — — — — <0.01 — — — 

SS-1E — — — — — — — — — — — — — — — — — — — 

SS-1W 1.9 d 1.1 — 0.34 1.1 — 4 — 0.82 d — 0.54 0.15 — — — 1.1 — — — 

SS-2 0.38 d 1 — — 0.39 0.61 0.79 — 0.93 d — 0.36 — — — — 0.44 — — — 

SS-3 0.45 d — 0.17 d — — — — — 0.82 d — — — — — — 0.16 — — — 

WA-0 — — — — — — — — — — — — — — — — — — — 

WA-2 0.45 d — 0.21 d — — — — — 0.96 d — — — — — — — — — — 

WA-2W — — — — — — — — — — — — — — — — — — — 

WA-3 0.43 d — 0.2 d — — — — — 0.97 d — — — — — — — — — — 

WA-3E 0.42 d — 0.19 d — — — — — 1 d — — — — — — — — — — 

WA-4 0.36 — 0.15 d — — — — — 0.77 d — — — — — — — — — — 

WA-4W 0.33 d — 0.15 d — — — — — 0.74 d — — — — — — — — — — 

WA-5 0.86 — 0.15 d — — — — — 0.69 d — — — — — — — — — — 

WAAB-1 0.32 d — 0.14 d — — 0.63 — — 0.78 d — 0.56 — — — — — — — — 

WAN-1 0.41 d 1.8 0.13 — — — — — 0.95 d 1.9 — — — — — <0.01 — — 0.01 

WAN-2 0.36 d 1.3 — — — — — — 0.81 d 0.28 — — — <0.01 — — — — — 

WANE-1 0.38 d — 0.17 d — — — — — 0.84 d — — — — — — — — — 0.03 

WANW-1 0.39 d 0.57 0.15 — 0.37 — — — 0.92 d — 0.5 — — — — — — — — 

Notes: Gray shading indicates HQ greater than 1. Values reported are HQs (unitless). 
a
 BVs are from LANL (1998, 059730). 

b 
na = Not available. 

c
 L-ESLs are from Table 8.1-4. 

d
 Not detected but detection limits greater than BV, HQ is calculated from maximum detection limit in reach. 

e
 — = Not a COPC (no value above BV or not detected). 
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Table 8.1-10 

HQs Based on Maximum Detected Concentrations of Inorganic COPCs in Nonstorm-Related Surface-Water Samples from the Water Canyon and Cañon de Valle Watershed and Minimum Water ESLs 
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ESL (µg/L) a  87 na b 100 150 3.8 0.41 540 na 0.15 230000 77 3 5 5.2 1600 1000 

Between E252 and Water at Beta WA-2W 38 no ESL — c — 23 — 0.03 — 1.1 0.08 0.05 0.53 1.1 0.8 0.16 1.6 

Burning Ground Spring CDV-2W 43 no ESL — 0.02 71 0.48 0.05 no ESL 1.1 0.11 0.04 1.1 0.47 1.5 0.16 1.7 

Cañon de Valle at Water Canyon CDV-4 24 — — — 258 0.25 0.1 — 1 0.09 0.01 1.1 0.61 0.77 0.17 1.1 

Cañon de Valle 10 CDV-2E 16 — <0.01 — 1300 0.23 0.11 no ESL 1.1 0.1 0.01 1.7 0.9 3.1 0.18 0.84 

Cañon de Valle 12 CDV-2E 65 — <0.01 — 1500 0.66 — — 0.28 0.1 <0.01 0.8 1 0.39 0.11 2.8 

Cañon de Valle 13 CDV-2E 63 — <0.01 — 2200 0.5 0.1 — 1.8 0.1 0.01 0.48 3.1 0.38 0.16 3.1 

Cañon de Valle 15 CDV-2E 16 — <0.01 0.02 1900 — 0.1 no ESL 1.7 0.11 0.01 1.1 0.72 0.37 0.16 0.75 

Cañon de Valle 16 CDV-2E 4.5 — <0.01 0.03 1700 — — — 0.74 0.1 0.02 0.45 0.51 0.54 0.12 0.2 

Cañon de Valle 5 CDV-2W 28 — <0.01 — 950 0.24 — no ESL 0.38 0.11 0.01 1.4 0.32 0.5 0.15 1.2 

Cañon de Valle 6 CDV-2W 22 — — 0.02 1300 0.31 — no ESL 0.37 0.11 — 1.7 0.57 0.99 0.14 1.1 

Cañon de Valle 7 CDV-2W 39 — <0.01 0.02 830 0.46 0.05 no ESL 0.65 0.1 0.04 1.5 0.75 0.81 0.15 1.9 

Cañon de Valle 8 CDV-2W 28 — — — 790 0.37 0.04 — — 0.11 0.02 1.4 0.42 0.52 0.14 1.3 

Cañon de Valle 9 CDV-2W 39 — — 0.02 900 0.42 0.04 — 0.55 0.1 0.03 1.6 0.6 0.76 0.14 2.4 

Cañon de Valle above SR-501 None 51 — — — 21 — — — — — — — — — — 2.2 

Cañon de Valle above Water CDV-4 95 — — — 210 — — — 1.4 — 0.06 — — — — 4.8 

Cañon de Valle below MDA P CDV-2E 26 no ESL — 0.02 920 — 0.1 no ESL — 0.1 0.04 0.76 — 0.46 0.16 1.1 

Cañon de Valle Q-Site tributary None — no ESL — 0.01 — — — — 1.5 — — — — — — — 

Cañon de Valle tributary at Burn Grounds FL-2 — no ESL — 0.03 — — — — 1.7 — — — — 0.51 — — 

CdV-5.29 Spring None 24 — — — 6.9 — — — — <0.01 — — — — 0.06 0.72 

Doe Spring None 2.8 no ESL — 0.02 4.1 — 0.03 — — <0.01 0.04 — 0.62 — 0.32 0.24 

Fishladder Spring FL-2 316 no ESL <0.01 0.04 170 4.4 2.1 no ESL 3.4 0.06 0.21 3.5 2.2 0.87 0.25 17 

Fishladder Canyon at Cañon de Valle FL-3 1300 — — 0.17 1700 22 0.16 — 22 0.02 0.69 15 16 2.5 0.11 79 

Martin Spring MS-1 99 — — 0.03 49 0.68 3.5 no ESL 1.3 0.14 0.06 1.4 1.1 0.84 0.47 4.8 

Martin Spring Canyon 1 SS-2 179 — <0.01 0.05 130 1.8 2.6 — 4.8 0.12 0.16 1.6 6 — 0.35 10 

Martin Spring Canyon 2 SS-2 110 — <0.01 0.06 75 1.1 — — 1.5 0.09 0.07 1.8 2.5 — 0.23 5.4 

Martin Spring Canyon 3 SS-2 120 — <0.01 0.02 58 1.1 — — 1.5 0.09 0.06 1.7 1.7 — 0.22 5.8 

Martin Spring Canyon 5 SS-3 180 — <0.01 0.02 54 1.3 — — 1.7 0.06 0.09 1.7 1.7 — 0.16 9.6 

Martin Spring Canyon 6 SS-3 170 — <0.01 0.02 48 2.3 0.51 — 2.4 0.05 0.31 2.3 2.7 0.53 0.12 7.9 
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Table 8.1-10 (continued) 

Location ID Reach A
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ESL (µg/L) a  87 na b 100 150 3.8 0.41 540 na 0.15 230000 77 3 5 5.2 1600 1000 

Peter Spring CDV-1E 170 no ESL <0.01 0.01 910 0.58 0.05 no ESL 18 0.17 0.1 2.8 3.3 0.51 0.14 12 

S Site Canyon above Water SS-3 — — — — — — — — — — — — — — — — 

Spring 5 None 7.3 — — 0.02 8.8 — 0.04 — — 0.02 0.09 — — — 0.37 0.49 

Spring 5A None 34 — — 0.03 19 — 0.03 — — 0.02 0.09 — — — 0.25 2.4 

Spring 5B None 3 — — 0.03 10 — 0.04 — 0.56 0.01 0.07 — — — 0.4 0.14 

Spring 6AAA None 1.4 — — 0.03 5.7 — 0.02 — — <0.01 0.05 — — — 0.27 0.08 

Spring 7 None 4.8 — — — 12 — 0.04 — — 0.01 0.06 — — — 0.19 0.31 

Spring 8A None 0.8 no ESL — — 6.9 — 0.03 — 0.34 <0.01 0.05 — — — 0.31 0.1 

SWSC Spring CDV-2W 50 no ESL 0.14 0.01 95 — 0.08 no ESL 0.91 0.1 0.04 0.99 0.68 0.55 0.14 2.1 

WA-625 Spring WA-3 9.4 — — 0.01 190 — 0.1 — — 0.02 — — — 0.42 0.14 0.41 

Water above S Site Canyon WA-2 14 — — — 25 — 0.01 — — — 0.02 — — — — 0.61 

Water at Beta WA-3 41 no ESL — — 72 — 0.05 — — 0.11 0.04 0.9 — — 0.12 1.8 

Water at SR-4 WA-4 23 — — — 41 — — — — — 0.02 — — — — 0.99 

Water below MDA AB WA-4W 73 — — — 63 — 0.03 — 1.5 — 0.05 — 0.64 — — 3.6 

Water below SR-4 WA-4 24 — — — 41 — — — — — 0.01 — — — — 0.99 

Water Canyon above Cañon de Valle WA-2 55 — — — 31 0.24 0.03 — 1.3 0.1 0.02 1.7 0.41 — 0.15 2.2 
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Table 8.1-10 (continued) 

Location ID Reach Le
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ESL (µg/L) a  1.2 80 0.77 230 28 na 35000 5 0.36 620 na 18 na na 1.8 19 66 

Between E252 and Water at Beta WA-2W 0.77 0.33 — <0.01 0.06 no ESL <0.01 — — 0.16 no ESL 0.03 — no ESL 0.07 0.24 0.09 

Burning Ground Spring CDV-2W 0.98 0.13 0.09 <0.01 0.14 no ESL <0.01 0.81 1.1 0.26 no ESL 0.03 — no ESL 0.5 0.31 0.09 

Cañon de Valle at Water Canyon CDV-4 0.84 0.97 — — 0.04 no ESL <0.01 2 — 0.18 no ESL 0.02 — — 0.14 0.18 0.11 

Cañon de Valle 10 CDV-2E 0.56 1.3 0.1 — 0.11 no ESL <0.01 1.4 — — no ESL 0.02 — — 0.1 0.11 1.1 

Cañon de Valle 12 CDV-2E 3.1 1.1 — — 0.09 no ESL <0.01 — 4.2 — no ESL <0.01 — — 0.07 0.36 0.22 

Cañon de Valle 13 CDV-2E 11 1.4 0.16 — 0.06 no ESL <0.01 1.4 — — no ESL <0.01 — — 0.05 0.33 0.4 

Cañon de Valle 15 CDV-2E 1.7 0.4 0.06 — 0.06 no ESL <0.01 1.7 — — no ESL 0.02 — — 0.06 0.26 0.05 

Cañon de Valle 16 CDV-2E 0.11 0.05 — — 0.08 no ESL <0.01 1.8 — — no ESL <0.01 — — 0.04 0.23 0.03 

Cañon de Valle 5 CDV-2W 0.66 0.34 — — 0.07 no ESL <0.01 — — — no ESL 0.02 — — 0.06 0.11 0.05 

Cañon de Valle 6 CDV-2W 1.4 0.4 — — 0.1 no ESL <0.01 — 3.9 — no ESL <0.01 — — 0.07 0.17 0.07 

Cañon de Valle 7 CDV-2W 1.9 1.7 0.08 — 0.18 no ESL <0.01 0.92 8.1 — no ESL 0.02 — — 0.43 0.41 0.12 

Cañon de Valle 8 CDV-2W 1.6 0.61 — — 0.1 no ESL <0.01 1.7 4.4 — no ESL 0.01 — — 0.14 0.3 — 

Cañon de Valle 9 CDV-2W 3.3 3.5 — — 0.16 no ESL <0.01 — 6.4 — no ESL 0.01 — — 0.12 0.35 0.22 

Cañon de Valle above SR-501 None 2.5 1.5 — — 0.07 — <0.01 — — — — 0.03 — — — — 0.21 

Cañon de Valle above Water CDV-4 2.4 0.61 — — 0.11 — <0.01 — 0.83 — — — — — — 0.38 0.24 

Cañon de Valle below MDA P CDV-2E 0.62 2.1 — <0.01 0.08 no ESL <0.01 — 0.64 0.29 no ESL 0.04 — no ESL 0.12 0.1 0.09 

Cañon de Valle Q-Site tributary None 4.9 — — — — — — — — — — — — — — — — 

Cañon de Valle tributary at Burn Grounds FL-2 15 — — — — — — — 1.5 — — — — — — — — 

CdV-5.29 Spring None — 0.07 — — — no ESL <0.01 — — 0.13 no ESL — — no ESL — 0.13 0.11 

Doe Spring None — 0.17 — 0.01 0.02 no ESL <0.01 — — 0.09 no ESL 0.03 — no ESL 0.21 0.44 0.08 

Fishladder Spring FL-2 12 6.7 0.12 0.02 0.33 no ESL <0.01 — 3.9 0.16 no ESL 0.03 no ESL no ESL 0.67 1.5 0.85 

Fishladder Canyon at Cañon de Valle FL-3 70 194 0.75 — 1.7 — — — 2.7 0.72 no ESL 0.06 no ESL — 14 6.6 6.4 

Martin Spring MS-1 3.1 0.72 0.07 0.02 0.14 no ESL <0.01 0.74 0.89 0.25 no ESL 0.04 — no ESL 1.7 0.48 0.39 

Martin Spring Canyon 1 SS-2 37 13 0.15 — 0.24 no ESL <0.01 — — — no ESL 0.02 — — 0.2 1.6 1.4 

Martin Spring Canyon 2 SS-2 4.3 2.4 0.1 — 0.16 no ESL <0.01 0.69 — — no ESL 0.03 — — 0.21 0.63 0.37 

Martin Spring Canyon 3 SS-2 4 0.79 0.11 — 0.17 no ESL <0.01 0.72 — — no ESL 0.01 — — 0.21 0.64 0.32 

Martin Spring Canyon 5 SS-3 3.2 2.4 0.07 — 0.26 no ESL <0.01 0.92 — — no ESL <0.01 — — 0.26 0.76 0.63 

Martin Spring Canyon 6 SS-3 5.9 8.3 — — 0.34 no ESL <0.01 0.62 — — no ESL <0.01 — — 0.45 0.93 0.65 

Peter Spring CDV-1E 17 35 0.18 0.01 0.49 no ESL <0.01 — 21 0.25 no ESL <0.01 — no ESL 0.51 1.1 0.82 

S Site Canyon above Water SS-3 — — — — — — — — — — — — — — — — — 
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Table 8.1-10 (continued) 

Location ID Reach Le
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ESL (µg/L) a  1.2 80 0.77 230 28 na 35000 5 0.36 620 na 18 na na 1.8 19 66 

Spring 5 None 1.5 0.19 — <0.01 0.29 no ESL <0.01 — — 0.15 no ESL — — no ESL 0.52 0.65 0.1 

Spring 5A None 0.92 0.9 — <0.01 0.06 no ESL <0.01 — — 0.34 no ESL — — — 1.4 0.94 0.12 

Spring 5B None 0.06 0.83 — <0.01 — no ESL <0.01 — — 0.16 no ESL — — — 0.48 0.49 — 

Spring 6AAA None — 0.03 — <0.01 — no ESL <0.01 — — 0.08 no ESL — — — 0.17 0.4 — 

Spring 7 None 0.46 0.21 — <0.01 0.03 no ESL <0.01 — — 0.18 no ESL — — — 0.96 0.65 — 

Spring 8A None — 0.36 — <0.01 0.03 no ESL <0.01 0.78 — 0.08 no ESL — — no ESL 0.2 0.5 — 

SWSC Spring CDV-2W 1.2 0.43 — <0.01 0.12 no ESL <0.01 0.3 1.1 0.26 no ESL 0.03 — no ESL 0.32 0.33 0.13 

WA-625 Spring WA-3 — 1.1 — — 0.05 — — — — 0.18 no ESL 0.03 — — 0.05 0.13 0.05 

Water above S Site Canyon WA-2 0.46 0.18 — <0.01 0.03 — <0.01 0.46 — 0.18 — — — — — 0.11 0.06 

Water at Beta WA-3 0.82 0.29 — <0.01 0.05 — <0.01 — — 0.18 no ESL 0.03 — — 0.06 0.23 0.09 

Water at SR-4 WA-4 0.92 0.27 — — 0.04 — <0.01 0.62 — — — — — — — 0.13 0.06 

Water below MDA AB WA-4W 6.8 3.3 — 0.01 1.9 — <0.01 — — 0.18 — — — — 0.06 0.44 0.27 

Water below SR-4 WA-4 0.71 0.2 — — 0.04 — <0.01 — — — — — — — — 0.17 0.06 

Water Canyon above Cañon de Valle WA-2 0.92 0.23 — — 0.08 no ESL <0.01 2.2 — 0.21 no ESL 0.02 — — 0.06 0.24 0.15 

Notes: Gray shading indicates HQ greater than 1. Values reported are HQs (unitless). 
a
 ESLs are from the ECORISK Database, Version 2.5 (LANL 2010, 110846). 

b
 na = Not available. 

c
 — = Not a COPC. 
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Table 8.1-11 

HQs Based on Maximum Detected Concentrations of Radionuclide COPCs in Nonstorm-Related Surface-Water Samples from the Water Canyon and Cañon de Valle Watershed and Minimum Water ESLs 

Location ID Reach Radium-226 Radium-228 Strontium-90 Thorium-228 Thorium-230 Thorium-232 Tritium Uranium-234 Uranium-235/236 Uranium-238 

ESL (pCi/L) a 0.1 0.09 570 5.9 6.8 0.81 160000000 22 24 24 

Between E252 and Water at Beta WA-2W — b — <0.01 — — — <0.01 <0.01 — <0.01 

Burning Ground Spring CDV-2W — — — — — — <0.01 0.02 — <0.01 

Cañon de Valle at Water Canyon CDV-4 — — — — — — <0.01 — — — 

Cañon de Valle 10 CDV-2E — — — — — — <0.01 — — — 

Cañon de Valle 12 CDV-2E — — — — — — <0.01 — — — 

Cañon de Valle 13 CDV-2E — — — — — — <0.01 — — — 

Cañon de Valle 15 CDV-2E — — — — — — <0.01 — — — 

Cañon de Valle 16 CDV-2E — — — — — — <0.01 — — — 

Cañon de Valle 5 CDV-2W — — — — — — <0.01 — — — 

Cañon de Valle 6 CDV-2W — — — — — — <0.01 — — — 

Cañon de Valle 7 CDV-2W — — — — — — <0.01 — — — 

Cañon de Valle 8 CDV-2W — — — — — — <0.01 — — — 

Cañon de Valle 9 CDV-2W — — — — — — <0.01 — — — 

Cañon de Valle above SR-501 None — — — — — — — 0.01 <0.01 <0.01 

Cañon de Valle above Water CDV-4 — — — 0.04 — 0.19 — <0.01 — <0.01 

Cañon de Valle below MDA P CDV-2E — — — — — — <0.01 <0.01 — <0.01 

Cañon de Valle Q-Site tributary None — — — — — — — — — — 

Cañon de Valle tributary at Burn Grounds FL-2 — — — — — — — — — — 

CdV-5.29 Spring None — — — — — — <0.01 — — — 

Doe Spring None — — — — — — <0.01 <0.01 — <0.01 

Fishladder Spring FL-2 — — — — — — <0.01 0.02 — 0.02 

Fishladder Canyon at Cañon de Valle FL-3 — — — — — — <0.01 — — — 

Martin Spring MS-1 — — — — — — <0.01 0.06 <0.01 0.04 

Martin Spring Canyon 1 SS-2 — — — — — — <0.01 — — — 

Martin Spring Canyon 2 SS-2 — — — — — — <0.01 — — — 

Martin Spring Canyon 3 SS-2 — — — — — — <0.01 — — — 

Martin Spring Canyon 5 SS-3 — — — — — — <0.01 — — — 

Martin Spring Canyon 6 SS-3 — — — — — — <0.01 — — — 

Peter Spring CDV-1E — — — — — — <0.01 — — — 

S Site Canyon above Water SS-3 — — — — — — — — — — 

Spring 5 None — — — — — — — 0.12 <0.01 0.06 

Spring 5A None 10 — — — — — <0.01 0.07 0.01 0.03 

Spring 5B None — — — — — — <0.01 0.02 <0.01 0.01 

Spring 6AAA None — — — — — — — <0.01 — <0.01 
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Table 8.1-11 (continued) 

Location ID Reach Radium-226 Radium-228 Strontium-90 Thorium-228 Thorium-230 Thorium-232 Tritium Uranium-234 Uranium-235/236 Uranium-238 

ESL (pCi/L) a 0.1 0.09 570 5.9 6.8 0.81 160000000 22 24 24 

Spring 7 None — — — — — — — 0.04 — 0.02 

Spring 8A None 35 — — — — — <0.01 0.02 — <0.01 

SWSC Spring CDV-2W — — — 0.08 0.04 0.36 <0.01 0.03 <0.01 0.02 

WA-625 Spring WA-3 — — — — — — <0.01 — — — 

Water above S Site Canyon WA-2 — — — — — — — — — — 

Water at Beta WA-3 — — — — — — <0.01 — — <0.01 

Water at SR-4 WA-4 — — — 0.11 — — — 0.02 — <0.01 

Water below MDA AB WA-4W — 12 — — — — — 0.04 — 0.05 

Water below SR-4 WA-4 — — <0.01 — — — — — — — 

Water Canyon above Cañon de Valle WA-2 — — — — — — <0.01 — — — 

Notes: Gray shading indicates HQ greater than 1. Values reported are HQs (unitless). 
a 

ESLs are from the ECORISK Database, Version 2.5 (LANL 2010, 110846). 
b
 — = Not a COPC. 
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Table 8.1-12 

HQs Based on Maximum Detected Concentrations of Organic COPCs in Nonstorm-Related Surface-Water Samples from the Water Canyon and Cañon de Valle Watershed and Minimum Water ESLs 

Location ID Reach 2,
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ESL (µg/L) a na b na 11000 na na 8600 12000 45 0.027 32 20000 na 43 32 

Between E252 and Water at Beta WA-2W — c — <0.01 — — <0.01 <0.01 — — — — — — — 

Burning Ground Spring CDV-2W — no ESL <0.01 — — <0.01 <0.01 0.01 — — — — — 0.04 

Cañon de Valle at Water Canyon CDV-4 no ESL — <0.01 no ESL — <0.01 <0.01 — — — — — — — 

Cañon de Valle 10 CDV-2E — — <0.01 — — <0.01 <0.01 0.02 — 0.13 — — — — 

Cañon de Valle 12 CDV-2E — — <0.01 — — <0.01 <0.01 — — — — — — — 

Cañon de Valle 13 CDV-2E — — <0.01 — — <0.01 <0.01 — — — — — — 0.04 

Cañon de Valle 15 CDV-2E — — <0.01 — — <0.01 <0.01 — — — — — — — 

Cañon de Valle 16 CDV-2E — — <0.01 — — <0.01 <0.01 — — 0.08 — — — — 

Cañon de Valle 5 CDV-2W — — <0.01 — — <0.01 <0.01 — — — — — — — 

Cañon de Valle 6 CDV-2W — — <0.01 — — <0.01 <0.01 — — — — — — 0.03 

Cañon de Valle 7 CDV-2W — — <0.01 — — <0.01 <0.01 0.01 — — — — — — 

Cañon de Valle 8 CDV-2W — — — — — <0.01 <0.01 — — — — — — — 

Cañon de Valle 9 CDV-2W — — <0.01 — — <0.01 <0.01 0.02 — — — — — — 

Cañon de Valle above SR-501 None — — — — — — — — — — — — — — 

Cañon de Valle above Water CDV-4 — — — — — — — — — — — — — — 

Cañon de Valle below MDA P CDV-2E — no ESL <0.01 — — <0.01 <0.01 — 9.3 — <0.01 — — — 

Cañon de Valle Q-Site tributary None — — — — — — — — — — — — — — 

Cañon de Valle tributary at Burn Grounds FL-2 — — — — — — — — — — — — — — 

CdV-5.29 Spring None — — — — — — — — — — — — — — 

Doe Spring None — — — — — — — — — — — — — — 

Fishladder Spring FL-2 — — <0.01 no ESL — — — — — — — — — — 

Fishladder Canyon at Cañon de Valle FL-3 — — <0.01 — — — — — — — — — — — 

Martin Spring MS-1 no ESL no ESL <0.01 no ESL — <0.01 <0.01 — — — <0.01 no ESL — — 

Martin Spring Canyon 1 SS-2 — — <0.01 — — — — — — 0.06 — — — — 

Martin Spring Canyon 2 SS-2 — — — — — — — — — — — — — 0.04 

Martin Spring Canyon 3 SS-2 — — — — — — — — — 0.06 — — — — 

Martin Spring Canyon 5 SS-3 — — — — — — — — — 0.07 — — — 0.04 
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Table 8.1-12 (continued) 

Location ID Reach 2,
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ESL (µg/L) a na b na 11000 na na 8600 12000 45 0.027 32 20000 na 43 32 

Martin Spring Canyon 6 SS-3 — — <0.01 — — — — — — 0.04 — — — — 

Peter Spring CDV-1E — — <0.01 — — <0.01 <0.01 — — — — — — — 

S Site Canyon above Water SS-3 — — — — — — — — — — — — — — 

Spring 5 None — — <0.01 — — — — — — — <0.01 — — — 

Spring 5A None — — — — — — — — — — — — — — 

Spring 5B None — — — — — — — — — — — — — — 

Spring 6AAA None — — — — — — — — — — — — — — 

Spring 7 None — — — — — — — — — — — — — — 

Spring 8A None — — — — — — — — — — — — 0.01 — 

SWSC Spring CDV-2W — no ESL <0.01 — — <0.01 <0.01 — — — — — — — 

WA-625 Spring WA-3 — — — — no ESL — — — — — <0.01 — — — 

Water above S Site Canyon WA-2 — — — — — — — — — — — — — — 

Water at Beta WA-3 — — <0.01 — — — — — — — — — — — 

Water at SR-4 WA-4 — — — — — — — — — — — — — — 

Water below MDA AB WA-4W — — — — — — — — — — — — — — 

Water below SR-4 WA-4 — — — — — — — — — — — — — — 

Water Canyon above Cañon de Valle WA-2 — — <0.01 — — — — — — — — — — — 
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Table 8.1-12 (continued) 

Location ID Reach D
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ESL (µg/L) a  320 na na na na na 310 60 na 0.00038 0.00038 330000 2200 na 

Between E252 and Water at Beta WA-2W — — — — — — — — — — — <0.01 — — 

Burning Ground Spring CDV-2W — — — — no ESL — — <0.01 no ESL <0.01 — <0.01 — — 

Cañon de Valle at Water Canyon CDV-4 — — — — — — — — — — — <0.01 — — 

Cañon de Valle 10 CDV-2E — — — — — — — — — — — <0.01 — — 

Cañon de Valle 12 CDV-2E — — — — — — — — — — — <0.01 — — 

Cañon de Valle 13 CDV-2E — — — — — — — — — — — <0.01 — — 

Cañon de Valle 15 CDV-2E — — — — — — — — — — — <0.01 — — 

Cañon de Valle 16 CDV-2E — — — — — — — — — — — <0.01 — — 

Cañon de Valle 5 CDV-2W — — — — — — — — — — — <0.01 — — 

Cañon de Valle 6 CDV-2W — — — — — — <0.01 — — — — <0.01 — — 

Cañon de Valle 7 CDV-2W — — — — — — — — — — — <0.01 — — 

Cañon de Valle 8 CDV-2W — — — — — — — — — — — <0.01 — — 

Cañon de Valle 9 CDV-2W — — — — — — — — — — — <0.01 — — 

Cañon de Valle above SR-501 None — — — — — — — — — — — — — — 

Cañon de Valle above Water CDV-4 — — — — — — — — — — — <0.01 — — 

Cañon de Valle below MDA P CDV-2E — — — — — — — — no ESL — — <0.01 — — 

Cañon de Valle Q-Site tributary None — — — — — — — — — — — — — — 

Cañon de Valle tributary at Burn Grounds FL-2 — — — — — — — — — — — — — — 

CdV-5.29 Spring None — — — — — — — — — — — — — — 

Doe Spring None — — — — — — — — — — — — — — 

Fishladder Spring FL-2 — — no ESL — — — — — — 0.03 <0.01 <0.01 — — 

Fishladder Canyon at Cañon de Valle FL-3 — — — — — — — — — — — <0.01 <0.01 — 

Martin Spring MS-1 — — — — no ESL — <0.01 <0.01 no ESL — — <0.01 <0.01 — 

Martin Spring Canyon 1 SS-2 — — — — — — — — — — — <0.01 — — 

Martin Spring Canyon 2 SS-2 — — — — — — — — — — — <0.01 — — 

Martin Spring Canyon 3 SS-2 — — — — — — — — — — — <0.01 — — 
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Table 8.1-12 (continued) 

Location ID Reach D
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M
et
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l[2
-] 

ESL (µg/L) a  320 na na na na na 310 60 na 0.00038 0.00038 330000 2200 na 

Martin Spring Canyon 5 SS-3 — — — — — — — — — — — <0.01 — — 

Martin Spring Canyon 6 SS-3 — — — — — — — — — — — <0.01 — — 

Peter Spring CDV-1E — — — — — — — — — — — <0.01 — — 

S Site Canyon above Water SS-3 — — — — — — — — — — — — — — 

Spring 5 None — — — — — — — — — — — — — — 

Spring 5A None — — — — — — — — — — — — — — 

Spring 5B None — — — — — — — — — — — — — — 

Spring 6AAA None — — — — — — — — — — — — — — 

Spring 7 None — — — — — — — — — — — — — — 

Spring 8A None 0.02 no ESL — no ESL — no ESL — — — — — — — no ESL 

SWSC Spring CDV-2W — — — — — — — — no ESL — — <0.01 — — 

WA-625 Spring WA-3 — — — — — — — — — — — — — — 

Water above S Site Canyon WA-2 — — — — — — — — — — — — — — 

Water at Beta WA-3 — — — — — — — — — — — <0.01 — — 

Water at SR-4 WA-4 — — — — — — — — — — — <0.01 — — 

Water below MDA AB WA-4W — — — — — — — — — — — <0.01 — — 

Water below SR-4 WA-4 — — — — — — — — — — — — — — 

Water Canyon above Cañon de Valle WA-2 — — — — — — — — — — — <0.01 <0.01 — 
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Table 8.1-12 (continued) 

Location ID Reach M
N

X 

N
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ot
ol

ue
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O
ct
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hl
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Py
rid
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R
D
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St
yr

en
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Te
tr

ac
hl
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oe

th
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lu

en
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Tr
ic

hl
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oe
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Tr
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ne
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,3
,5

-] 

Tr
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ot
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-] 

ESL (µg/L) a  na 9600 0.01266667 0.01266667 na 44000 na 120 na 130 350 60000 40000 

Between E252 and Water at Beta WA-2W — — <0.01 — — <0.01 no ESL — — — — — — 

Burning Ground Spring CDV-2W no ESL — <0.01 — — <0.01 — 0.02 no ESL — <0.01 <0.01 <0.01 

Cañon de Valle at Water Canyon CDV-4 — — — — — <0.01 — — — — — — — 

Cañon de Valle 10 CDV-2E no ESL — — — no ESL <0.01 — — no ESL — — — — 

Cañon de Valle 12 CDV-2E — — — — — <0.01 — — — — — — — 

Cañon de Valle 13 CDV-2E no ESL — — — — <0.01 — — no ESL — — — — 

Cañon de Valle 15 CDV-2E — — — — — <0.01 — — — — — — — 

Cañon de Valle 16 CDV-2E — — — — — <0.01 — — — — — — — 

Cañon de Valle 5 CDV-2W no ESL — — — — <0.01 — — no ESL — — — <0.01 

Cañon de Valle 6 CDV-2W no ESL — — — — <0.01 — — no ESL — — — <0.01 

Cañon de Valle 7 CDV-2W no ESL — — — no ESL <0.01 — — no ESL — — — <0.01 

Cañon de Valle 8 CDV-2W no ESL — — — no ESL <0.01 — — no ESL — — — <0.01 

Cañon de Valle 9 CDV-2W no ESL — — — no ESL <0.01 — — no ESL — — — <0.01 

Cañon de Valle above SR-501 None — — — — — — — — — — — — — 

Cañon de Valle above Water CDV-4 — — — — — <0.01 — — — — — — — 

Cañon de Valle below MDA P CDV-2E no ESL — <0.01 — — <0.01 — — no ESL 0.01 — — — 

Cañon de Valle Q-Site tributary None — — — — — — — — — — — — — 

Cañon de Valle tributary at Burn Grounds FL-2 — — — — — — — — — — — — — 

CdV-5.29 Spring None — — — — — — — — — — — — — 

Doe Spring None — — — — — — — — — — — — — 

Fishladder Spring FL-2 no ESL — <0.01 <0.01 — <0.01 — 0.33 — <0.01 0.03 — — 

Fishladder Canyon at Cañon de Valle FL-3 — — — — — <0.01 — — — — — — — 

Martin Spring MS-1 no ESL — — — — <0.01 — <0.01 no ESL — <0.01 <0.01 — 

Martin Spring Canyon 1 SS-2 no ESL — — — — <0.01 — — no ESL — — — — 

Martin Spring Canyon 2 SS-2 — — — — — <0.01 — — — — — — — 

Martin Spring Canyon 3 SS-2 — <0.01 — — — <0.01 — — — — — — — 
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Table 8.1-12 (continued) 

Location ID Reach M
N
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R
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,3
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ot

ol
ue

ne
[2

,4
,6

-] 

ESL (µg/L) a  na 9600 0.01266667 0.01266667 na 44000 na 120 na 130 350 60000 40000 

Martin Spring Canyon 5 SS-3 — — — — — <0.01 — — — — — — — 

Martin Spring Canyon 6 SS-3 — — — — — <0.01 — — — — — — — 

Peter Spring CDV-1E no ESL — — — — <0.01 — — — <0.01 <0.01 — — 

S Site Canyon above Water SS-3 — — — — — — — — — — — — — 

Spring 5 None — — — — — — — — — <0.01 — — — 

Spring 5A None — — — — — — — — — — — — — 

Spring 5B None — — — — — — — — — — — — — 

Spring 6AAA None — — — — — — — — — — — — — 

Spring 7 None — — — — — — — — — — — — — 

Spring 8A None — — — — — — — — — — — — — 

SWSC Spring CDV-2W no ESL — — — — <0.01 — 0.01 no ESL — <0.01 <0.01 <0.01 

WA-625 Spring WA-3 — — — — — — — — — — — — — 

Water above S Site Canyon WA-2 — — — — — — — — — — — — — 

Water at Beta WA-3 — — — — — <0.01 — — — — — — — 

Water at SR-4 WA-4 — — — — — — — — — — — — — 

Water below MDA AB WA-4W — — — — — — — — — — — — — 

Water below SR-4 WA-4 — — — — — — — — — — — — — 

Water Canyon above Cañon de Valle WA-2 — — — — — — — — — — — — — 

Notes: Gray shading indicates HQ greater than 1. Values reported are HQs (unitless). 
a
 ESLs are from the ECORISK Database, Version 2.5 (LANL 2010, 110846). 

b
 na = Not available. 

c
 — = Not a COPC. 
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Table 8.1-13 

HQs Based on Maximum Detected Concentrations of COPECs in Nonstorm-Related Surface-Water Samples from the Water Canyon and Cañon de Valle Watershed and Minimum Water L-ESLs 

Location ID Reach A
lu

m
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ar

iu
m
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liu
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op

pe
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C
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de

 [T
ot
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Le
ad

 

M
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ga
ne

se
 

N
ic

ke
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Se
le

ni
um

 

Si
lv

er
 

U
ra

ni
um

 

Va
na

di
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Zi
nc

 

B
en
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]a
nt

hr
ac
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R
ad

iu
m

-2
26

 

R
ad

iu
m

-2
28

 

L-ESL (µg/L or pCi/L) a  750 69 270 11000 1 190 7 22 2000 30 1400 260 13 0.98 14 200 65 0.49 1 0.9 

Between E252 and Water at Beta WA-2W 4.5 1.3 — b <0.01 0.16 <0.01 0.77 0.19 0.78 0.03 0.02 <0.01 — — <0.01 0.02 0.1 — — — 

Burning Ground Spring CDV-2W 5 3.9 <0.01 <0.01 0.16 0.02 0.33 0.35 0.86 0.04 <0.01 0.01 0.31 0.41 0.03 0.02 0.09 — — — 

Cañon de Valle at Water Canyon CDV-4 2.8 14 <0.01 <0.01 0.15 0.02 0.43 0.18 0.56 0.03 0.06 <0.01 0.78 — <0.01 0.01 0.12 — — — 

Cañon de Valle 10 CDV-2E 1.9 71 <0.01 <0.01 0.16 0.03 0.64 0.73 0.42 0.02 0.07 0.01 0.55 — <0.01 <0.01 1.1 — — — 

Cañon de Valle 12 CDV-2E 7.5 81 <0.01 — 0.04 0.01 0.74 0.09 1.4 0.12 0.07 <0.01 — 1.5 <0.01 0.02 0.23 — — — 

Cañon de Valle 13 CDV-2E 7.3 120 <0.01 <0.01 0.27 <0.01 2.2 0.09 1.6 0.44 0.08 <0.01 0.52 — <0.01 0.02 0.41 — — — 

Cañon de Valle 15 CDV-2E 1.9 110 — <0.01 0.25 0.02 0.51 0.09 0.37 0.07 0.02 <0.01 0.65 — <0.01 0.02 0.05 — — — 

Cañon de Valle 16 CDV-2E 0.53 93 — — 0.11 <0.01 0.37 0.13 0.1 <0.01 <0.01 <0.01 0.68 — <0.01 0.02 0.03 — — — 

Cañon de Valle 5 CDV-2W 3.3 52 <0.01 — 0.06 0.02 0.23 0.12 0.61 0.03 0.02 <0.01 — — <0.01 <0.01 0.05 — — — 

Cañon de Valle 6 CDV-2W 2.6 73 <0.01 — 0.06 0.03 0.41 0.23 0.53 0.05 0.02 0.01 — 1.4 <0.01 0.01 0.07 — — — 

Cañon de Valle 7 CDV-2W 4.6 46 <0.01 <0.01 0.1 0.02 0.54 0.19 0.96 0.08 0.1 0.02 0.35 3 0.02 0.03 0.12 — — — 

Cañon de Valle 8 CDV-2W 3.3 43 <0.01 <0.01 — 0.02 0.3 0.12 0.64 0.06 0.04 0.01 0.64 1.6 <0.01 0.02 — — — — 

Cañon de Valle 9 CDV-2W 4.5 50 <0.01 <0.01 0.08 0.03 0.43 0.18 1.2 0.13 0.2 0.02 — 2.4 <0.01 0.02 0.22 — — — 

Cañon de Valle above SR-501 None 5.9 1.1 — — — — — — 1.1 0.1 0.09 <0.01 — — — — 0.22 — — — 

Cañon de Valle above Water CDV-4 11 12 — — 0.21 — — — 2.4 0.1 0.03 0.01 — 0.31 — 0.03 0.25 — — — 

Cañon de Valle below MDA P CDV-2E 3 51 — <0.01 — 0.01 — 0.11 0.56 0.02 0.12 <0.01 — 0.23 <0.01 <0.01 0.09 0.51 — — 

Cañon de Valle Q-Site tributary None — — — — 0.22 — — — — 0.2 — — — — — — — — — — 

Cañon de Valle tributary at Burn Grounds FL-2 — — — — 0.25 — — 0.12 — 0.6 — — — 0.56 — — — — — — 

CdV-5.29 Spring None 2.8 0.38 — — — — — — 0.36 — <0.01 — — — — <0.01 0.11 — — — 

Doe Spring None 0.33 0.23 — <0.01 — — 0.44 — 0.12 — <0.01 <0.01 — — 0.01 0.03 0.08 — — — 

Fishladder Spring FL-2 37 9.2 <0.01 0.1 0.51 0.06 1.6 0.21 8.7 0.46 0.38 0.04 — 1.4 0.04 0.1 0.87 — — — 

Fishladder Canyon at Cañon de Valle FL-3 149 93 0.03 <0.01 3.3 0.24 11 0.59 40 2.8 11 0.19 — 0.98 0.78 0.45 6.5 — — — 

Martin Spring MS-1 11 2.7 <0.01 0.17 0.2 0.02 0.8 0.2 2.4 0.12 0.04 0.01 0.28 0.33 0.09 0.03 0.4 — — — 

Martin Spring Canyon 1 SS-2 21 7.2 <0.01 0.13 0.71 0.03 4.3 — 5.2 1.5 0.75 0.03 — — 0.01 0.11 1.4 — — — 

Martin Spring Canyon 2 SS-2 13 4.1 <0.01 — 0.22 0.03 1.8 — 2.7 0.17 0.14 0.02 0.26 — 0.01 0.04 0.37 — — — 

Martin Spring Canyon 3 SS-2 14 3.2 <0.01 — 0.23 0.03 1.2 — 2.9 0.16 0.05 0.02 0.28 — 0.01 0.04 0.33 — — — 

Martin Spring Canyon 5 SS-3 21 3 <0.01 — 0.26 0.03 1.2 — 4.8 0.13 0.14 0.03 0.35 — 0.01 0.05 0.64 — — — 

Martin Spring Canyon 6 SS-3 20 2.6 <0.01 0.02 0.36 0.04 1.9 0.13 4 0.23 0.48 0.04 0.24 — 0.02 0.06 0.66 — — — 
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Table 8.1-13 (continued) 

Location ID Reach A
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L-ESL (µg/L or pCi/L) a  750 69 270 11000 1 190 7 22 2000 30 1400 260 13 0.98 14 200 65 0.49 1 0.9 

Peter Spring CDV-1E 20 50 <0.01 <0.01 2.7 0.04 2.3 0.12 6.2 0.67 2 0.05 — 7.7 0.03 0.08 0.84 — — — 

S Site Canyon above Water SS-3 — — — — — — — — — — — — — — — — — — — — 

Spring 5 None 0.84 0.49 — <0.01 — — — — 0.25 0.06 0.01 0.03 — — 0.03 0.04 0.1 — — — 

Spring 5A None 3.9 1 — <0.01 — — — — 1.2 0.04 0.05 <0.01 — — 0.08 0.06 0.12 — 1 — 

Spring 5B None 0.35 0.56 — <0.01 0.08 — — — 0.07 <0.01 0.05 — — — 0.03 0.03 — — — — 

Spring 6AAA None 0.16 0.31 — <0.01 — — — — 0.04 — <0.01 — — — <0.01 0.03 — — — — 

Spring 7 None 0.55 0.67 — <0.01 — — — — 0.15 0.02 0.01 <0.01 — — 0.05 0.04 — — — — 

Spring 8A None 0.09 0.38 — <0.01 0.05 — — — 0.05 — 0.02 <0.01 0.3 — 0.01 0.03 — — 3.5 — 

SWSC Spring CDV-2W 5.8 5.2 — <0.01 0.14 0.02 0.49 0.13 1 0.05 0.02 0.01 0.12 0.39 0.02 0.02 0.13 — — — 

WA-625 Spring WA-3 1.1 10 — <0.01 — — — 0.1 0.21 — 0.06 <0.01 — — <0.01 <0.01 0.05 — — — 

Water above S Site Canyon WA-2 1.6 1.4 — <0.01 — — — — 0.3 0.02 0.01 <0.01 0.18 — — <0.01 0.06 — — — 

Water at Beta WA-3 4.7 4 — <0.01 — 0.01 — — 0.89 0.03 0.02 <0.01 — — <0.01 0.02 0.09 — — — 

Water at SR-4 WA-4 2.6 2.2 — — — — — — 0.49 0.04 0.02 <0.01 0.24 — — <0.01 0.06 — — — 

Water below MDA AB WA-4W 8.4 3.5 — <0.01 0.22 — 0.46 — 1.8 0.27 0.19 0.21 — — <0.01 0.03 0.27 — — 1.2 

Water below SR-4 WA-4 2.7 2.3 — — — — — — 0.49 0.03 0.01 <0.01 — — — 0.01 0.06 — — — 

Water Canyon above Cañon de Valle WA-2 6.4 1.7 <0.01 <0.01 0.19 0.03 0.3 — 1.1 0.04 0.01 <0.01 0.85 — <0.01 0.02 0.15 — — — 

Notes: Gray shading indicates HQ greater than 1. Values reported are HQs (unitless). 
a 

L-ESLs are from Table 8.1-4. 
b 

— = Not a COPC. 
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Table 8.1-14 

Cañon de Valle and Pajarito Canyon Small Mammal Trapping Results for 

Spring and Fall 2001: Number of Individuals by Species and Reproductive Status 

Species  
(by Canyon) 

Juvenile 
Female 

Juvenile 
Male 

Pregnant 
Female 

Lactating 
Female 

Nonreproductive 
Female 

Nonscrotal 
Male 

Scrotal 
Male Totals 

Spring 2001         

Cañon de Valle         

Deer Mousea 2 —b 1 2 3 5 8 21 

Montane Volec — — — 1 — 3 — 4 

Totals 2 — 1 3 3 8 8 25 

Pajarito Canyon         

Deer Mouse — — — — 2 2 4 8 

Montane Vole — — — — — — 1 1 

Totals — — — — 2 2 5 9 

Fall 2001         

Cañon de Valle         

Deer Mouse 6 3  3 6 5 2 25 

Brush Moused — — 1 1 7 8 — 17 

Pinyon Mousee — — — — 1 — — 1 

Western Harvest 
Mousef 

2 2 2 1 2 3 — 12 

Wood Ratg — — — — — 4 — 4 

Totals 8 5 3 5 16 20 2 59 

Pajarito Canyon         

Deer Mouse — 2 2 1 5 6 1 17 

Brush Mouse — — 1 1 3 2 1 8 

Wood Rat — — — 1 — 1 1 3 

Totals — 2 3 3 8 9 3 28 
a Peromyscus maniculatus. 
b 

— = None trapped. 
c 

Microtus montanus. 
d 

Peromyscus boylii. 
e 

Peromyscus trueii. 
f 

Reithrodontomys megalotis. 
g 

Neotoma mexicana. 
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Table 8.1-15 

Cañon de Valle and Pajarito Canyon Deer Mouse 

Population Density Estimates by Trapping Grid and Season 

Location 
Spring 2001 

Individuals/ha (+-95% CI) 
Fall 2001 

Individuals/ha (+-95% CI) 

Cañon de Valle, Upper Grid 10.5 (4) NC* 

Cañon de Valle, Lower Grid 24 (9) 144 (66) 

Pajarito Canyon, Upper Grid 7.1 (3.8) 11.3 (7.5) 

Pajarito Canyon, Lower Grid 9.1 (4.1) 18.7 (8) 

*Population density not calculated because new capture data are nonlinear (5,4,8,6). See text for explanation. 
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Table 8.1-16 

Cañon de Valle and Pajarito Canyon Small Mammal Weights, Spring and Fall 2001, Data 

Summaries and Statistical Testing for Differences Between Canyons and Sexes Within a Species 

Group 
Number of 
Individuals 

Min.  
(g) 

1st Quarter 
(g) 

Median 
(g) 

Mean 
(g) 

3rd Quarter 
(g) 

Max.  
(g) 

Spring 2001        

Deer Mouse Data Summarya       

CdV* males  13 13.5 15.00 16.00 17.77 20.00 25 

CdV females  6 15.0 17.25 18.25 18.58 19.62 23 

Pajarito males  6 16.0 18.25 19.50 20.17 20.00 28 

Pajarito females  2 17.0 17.75 18.50 18.50 19.25 20 

Fall 2001        

Deer Mouse Data Summaryb       

CdV males  7 15.0 15.50 16.5 16.93 17.5 21 

CdV females  9 13.0 19.00 21.0 19.50 22.0 22 

Pajarito males  7 14.5 15.55 19.0 17.66 19.5 20 

Pajarito females  8 14.5 16.50 18.0 18.06 19.5 22 

Brush Mouse Data Summaryc       

CdV males  8 14 15.0 17.25 17.75 18.62 25.0 

CdV females  9 12 14.5 14.80 16.64 18.00 24.0 

Pajarito males  3 18 18.5 19.00 18.83 19.25 19.5 

Pajarito females  5 19 19.0 20.00 20.10 20.50 22.0 

Wood Rat Data Summaryd       

CdV males  4 130 130 138 139 147 150 

Pajarito males  2  92 111 130 130 149 168 

Pajarito females  1  130 130 130 130 130 130 
a 

Statistical Testing Results: 
Four groups: Kruskal-Wallis rank sum test, p-value 0.60; analysis of variance, p-value 0.60 
Two groups: Kruskal-Wallis rank sum test, p-value 0.24; analysis of variance, p-value 0.24 

b
 Statistical Testing Results: 
Four groups: Kruskal-Wallis rank sum test, p-value 0.23; analysis of variance, p-value 0.29 
Two groups: Kruskal-Wallis rank sum test, p-value 0.55; analysis of variance, p-value 0.62 

c 
Statistical Testing Results: 
Four groups: Kruskal-Wallis rank sum test, p-value 0.11; analysis of variance, p-value 0.27 
Two groups: Kruskal-Wallis rank sum test, p-value 0.024; analysis of variance, p-value 0.074 

d 
Statistical Testing Results: 
Two groups: Kruskal-Wallis rank sum test, p-value 0.71; analysis of variance, p-value 0.66 
* CdV = Cañon de Valle 
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Table 8.1-17 

Sensitive Species Metrics for Cañon de Valle and Reference Sites 

Sample Location 
Distancea 

(mi) EPT 
EPT/ 

(EPT+Chironomids) CTDq 

Comparisons to Reference Sites     

Cañon de Valle, 1997 2.6 6 0.66 91 

Los Alamos Canyon 13.0 18 0.25 71 

Pajarito Canyon 9.0 10 0.84 80 

Guaje Canyon 10.0 16 0.90 62 

Comparisons Between 1997 and 2001     

Cañon de Valle, 1997 2.6 6 0.66 91 

Cañon de Valle, 2001 2.6 4 0.55 86 

Cañon de Valle, upstream 2001 site n/ab 5 0.51 90 
a 

Distance upstream from canyon confluence with larger basin. 
b 

n/a = Not applicable. 
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Table 8.1-18 

Statistical Evaluations of Toxicity Testing with Chironomus tentans in 

Cañon de Valle and Pajarito Canyon, Multiple Comparison Tests Using Tukey’s Method 

September 2001 Results    

  Survival Data Evaluationa 

 Starmer’s Gulch SWSC Cut 
Below Burning 
Ground Spring Below MDA P 

Starmer’s Gulch 
 MCTall

b < 0.05 
MCTref

c
 < 0.05 

MCTall = nsd 
MCTref = ns 

MCTall = ns 
MCTref = ns 

SWSC Cut 
MCTall < 0.05 
MCTref < 0.05 

 MCTall < 0.05 MCTall < 0.05 

Below Burning 
Ground Spring 

MCTall = ns 
MCTref < 0.05 

MCTall < 0.05  MCTall < 0.05 

Below MDA P 
MCTall = ns 
MCTref = ns 

MCTall < 0.05 MCTall = ns  

 Growth Data Evaluatione  

December 2002 Results    

  Survival Data Evaluation 

 Starmer’s Gulch SWSC Cut 
SWSC Cut, 

Sediment Only 
Below Burning 
Ground Spring 

Starmer’s Gulch   Kruskal-Wallis = ns  

SWSC Cut 
MCTref = ns 
MCTref = ns 

 Analysis of Varianceranks = ns 

SWSC Cut, 
Sediment Only 

MCTall < 0.05 
MCTref < 0.05 

MCTall < 0.05   

Below Burning 
Ground Spring 

MCTall = ns 
MCTref = ns 

MCTall = ns MCTall < 0.05  

 Growth Data Evaluation  
a 

Shaded sections of table include survival data evaluation. 
b 

MCTall = All Pairwise Comparisons. 
c
 MCTref = Pairwise Comparisons to the Reference Site, Starmer’s Gulch. 

d
 ns = Not significant. 

e
 Unshaded sections of table include growth data evaluation. 
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Table 8.1-19 

Chironomus tentans Toxicity Testing Results for 

Survival and Growth in Cañon de Valle and Pajarito Canyon 

Location 
Sampling 

Date 
Site  

Water 
Mean Percent 

Survival 
Mean Growth Ash-Free Dry Weight 

(mg) 

SWSC Cut 9/21/2001 Yes 22.50 0.68 

Below Burning Ground Spring 9/22/2001 Yes 68.75 0.38 

Below MDA P 9/23/2001 Yes 86.25 0.39 

Reference Site, Starmer’s Gulch 9/24/2001 Yes 82.50 0.44 

SWSC Cut 12/6/2002 Yes 90.00 1.28 

SWSC Cut 12/7/2002 No 91.25 0.89 

Below Burning Ground Spring 12/8/2002 Yes 88.75 1.26 

Reference Site, Starmer’s Gulch 12/9/2002 Yes 96.25 1.21 

 

Table 8.1-20 

COPECs Retained for Soil for the Water Canyon and Cañon de Valle Watershed 

COPEC 

Water Canyon and Cañon de 
Valle Watershed Maximum 

Concentration 
(mg/kg) 

Cañon de Valle 
Maximum 

Concentration 
(mg/kg) 

Minimum 
L-ESL 

(mg/kg) Receptor 

Antimony 7.85 (U) 2.6 0.5 Plant 

Barium 53600 53600 260 Plant 

Boron 43 10.6 10 Robin (herbivore) 

Chromium 57.2 57.2 12 Plant 

Copper 177 139 46 Robin (insectivore) 

Cyanide [Total] 1.8 1.07 1 Robin 

Lead 228 228 28 Robin (insectivore) 

Manganese 1160 980 1100 Plant 

Mercury 2.84 0.101 0.13 Robin (insectivore) 

Nickel 574 574 19 Shrew 

Selenium 1.83 (U) 1.51 (U) 0.99 Shrew 

Silver 156 156 26 Robin (insectivore) 

Thallium 1.4 (U) 1.4 (U) 0.32 Shrew 

Vanadium 64.5 30.5 0.25 Plant 

Aroclor-1248 0.0818 0.0818 0.072 Shrew 

Aroclor-1260 3.48 0.0444 1.2 Robin (insectivore) 

Bis[2-ethylhexyl]phthalate 6.39 0.7 0.2 Robin (insectivore) 

Di-n-butylphthalate 0.235 not detected 0.11 Robin (insectivore) 

HMX 290 290 72 Deer mouse 

RDX 36.8 36.8 8.6 Earthworm 

Note: Gray shading indicates that Cañon de Valle has the maximum concentration in the watershed and receptor-relevant biota 
studies were conducted in Cavon de Valle. 
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Table 8.1-21 

COPECs Retained for Sediment for the Water Canyon and Cañon de Valle Watershed 

COPEC 

Water Canyon and Cañon de Valle 
Watershed Maximum Concentration 

(mg/kg) 

Cañon de Valle 
Maximum Concentration 

(mg/kg) 

Minimum 
L-ESL 

(mg/kg) Receptor 

Antimony 5.75 (U) 1.51 (U) 3 Aquatic community 

Barium 648 648 300 Aquatic community 

Lead 228 228 54 Swallow 

Mercury 0.715 0.0277 0.18 Swallow 

Nickel 176 176 27 Bat 

Selenium 1.51 (U) 1.51 (U) 1.3 Bat 

Silver 20.2 20.2 2.2 Aquatic community 

Vanadium 62.4 25.5 56 Aquatic community 

Note: Gray shading indicates that Cañon de Valle has the maximum concentration in the watershed and receptor-relevant biota 
studies were conducted in Cañon de Valle. 

 

Table 8.1-22 

COPECs Retained for Surface Water for the Water Canyon and Cañon de Valle Watershed 

COPEC Units 

Water Canyon and Cañon de 
Valle Watershed Maximum 

Concentration 

Cañon de Valle 
Maximum 

Concentration 
Minimum 

L-ESL Receptor 

Aluminum µg/L 112000 14900 750 Aquatic community 

Barium µg/L 8370 8370 69 Aquatic community 

Cadmium µg/L 3.3 2.7 1 Aquatic community 

Copper µg/L 80.1 16.3 7 Aquatic community 

Iron µg/L 79400 12400 2000 Aquatic community 

Lead µg/L 83.9 20 30 Aquatic community 

Manganese µg/L 15500 2800 190 Aquatic community 

Silver µg/L 7.5 7.5 0.98 Aquatic community 

Zinc µg/L 420 71.1 65 Aquatic community 

Radium-226 pCi/L 3.45 not detected 1 Algae 

Radium-228 pCi/L 1.06 not detected 0.9 Algae 

Note: Gray shading indicates that Cañon de Valle has the maximum concentration in the watershed and receptor-relevant biota 
studies were conducted in Cañon de Valle. 
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Table 8.1-23 

Comparison of Concentrations for Plant COPECs in the Water Canyon and 

Cañon de Valle Watershed with Concentrations of Sediment Evaluated in Previous Plant Studies 

COPEC 

Sediment 
BV 

(mg/kg) 
Soil BV 
(mg/kg) 

Plant 
L-ESL 

(mg/kg) 

Water 
Canyon and 

Cañon de 
Valle 

Watershed 
Maximum 
(mg/kg) 

Los Alamos 
and Pueblo 

Canyons 
Maximum 
(mg/kg) 

Mortandad 
Canyon 

Maximum 
(mg/kg) 

Pajarito 
Canyon 

Maximum 
(mg/kg) 

Sandia 
Canyon 

Maximum 
(mg/kg) 

Antimony 0.83 0.83 0.5 7.85 (U) 0.053 Not detected 0.198 Not detected

Barium 127 295 260 53600 203 125 500 351 

Chromium 10.5 19.3 12 57.2 18.4 524 28.2 5040 

Manganese 543 671 1100 1160 1080 614 1560 935 

Vanadium 19.7 39.6 0.25 64.5 20.3 29.7 35.9 111 

Note: Gray shading indicates maximum detected concentration from a previous study that exceeds the maximum concentration in 
the Water Canyon and Cañon de Valle watershed. 

 

Table 8.1-24 

Comparison of Concentrations for the 

Earthworm COPEC in the Water Canyon and Cañon de Valle Watershed 

with Concentrations of Sediment Evaluated in Previous Earthworm Studies 

COPEC 

Earthworm 
L-ESL 

(mg/kg) 

Water Canyon and 
Cañon de Valle 

Watershed Maximum 
(mg/kg) 

Los Alamos and 
Pueblo Canyons 

Maximum 
(mg/kg) 

Mortandad 
Canyon 

Maximum 
(mg/kg) 

Pajarito 
Canyon 

Maximum 
(mg/kg) 

Sandia Canyon 
Maximum 
(mg/kg) 

RDX 8.6 36.8 Not measured Not measured Not measured Not measured 

 

Table 8.1-25 

Comparison of Concentrations for Aquatic Community COPECs in the Water Canyon and 

Cañon de Valle Watershed with Concentrations of Sediment Evaluated in Previous Biota Studies 

COPEC 

Sediment 
BV 

(mg/kg) 

Aquatic 
Community 

L-ESL 
(mg/kg) 

Water Canyon 
and Cañon de 

Valle Watershed 
Maximum 
(mg/kg) 

Los Alamos 
and Pueblo 

Canyons 
Maximum 
(mg/kg) 

Mortandad 
Canyon 

Maximum 
(mg/kg) 

Pajarito 
Canyon 

Maximum 
(mg/kg) 

Sandia 
Canyon 

Maximum 
(mg/kg) 

Antimony 0.83 3.0 5.75 (U) Not detected Not detected Not detected 0.615 

Vanadium 19.7 56 62.4 10.1 11.4 32 49 
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Table 8.1-26 

Comparison of Concentrations for Aquatic Community COPECs in the Water Canyon and 

Cañon de Valle Watershed with Concentrations of Water Evaluated in Previous Biota Studies 

COPEC 

Aquatic 
Community 

L-ESL 
(µg/L) 

Water Canyon and 
Cañon de Valle 

Watershed Maximum 
(g/L) 

Los Alamos and 
Pueblo Canyons 

Maximum 
(µg/L) 

Mortandad 
Canyon 

Maximum 
(µg/L) 

Sandia Canyon 
Maximum 

(µg/L) 

Aluminum 750 112000 4910 43700 Not detected 

Cadmium 1 3.3 0.834 0.56 Not detected 

Copper 7 80.1 24.6 55.4 3 

Iron 2000 79400 14100 25700 77.3 

Lead 30 83.9 22.6 27 Not detected 

Manganese 190 15500 4010 1080 3.5 

Zinc 65 420 213 271 32.8 

 

Table 8.1-27 

Comparison of Concentrations for Algae COPECs in the Water Canyon and 

Cañon de Valle Watershed with Concentrations of Water Evaluated in Previous Biota Studies 

COPEC 

Aquatic 
Community 

(Algae) L-ESL 
(pCi/L) 

Aquatic Animal 
Level 1 BCG 

(pCi/L) 

Riparian Animal 
Level 1 BCG 

(pCi/L) 

Water Canyon and 
Cañon de Valle 

Watershed Maximum 
(pCi/L) 

Mortandad 
Canyon Maximum 

(pCi/L) 

Radium-226 1 10.2 4.08 3.45 0.435 

Radium-228 0.9 8.49 3.4 1.06 Not measured 

 

Table 8.1-28 

Home Range and Population Areas for Ecological Receptors 

Receptor 
Home Range 

(ha) Reference; Notes 
Population Area* 

(ha) 

Robin 0.42 EPA 1993, 059384, p. 2-199; Home range data represent 
average territory size in an open, semi-urban environment 

16.8 

Deer mouse 0.077 EPA 1993, 059384, p. 2-298; Average of data from 
representative environments 

3.0 

Shrew 0.39 EPA 1993, 059384, p. 2-212; Reported average of home 
range for 

one environment 

15.6 

Swallow 0.68 Bowman 2003, 087148; Using general allometric equation 
of 10^(1.8+log(BW) × 1.06) 

27.2 

Bat 100 Menzel et al. 2003, 087151; Minimum of 100 ha to 500 ha 
home range given for southeastern myotis bat 

4000 

*Derived by 40HR. 
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Table 8.1-29 

Wildlife COPECs in the Water Canyon and Cañon de Valle Watershed 

Medium COPEC L-ESL Receptor Reach 
Reach Area 

(ha) 

Reach 
Maximum 
(mg/kg) HQ HQ * AUFa HQ * PAUFb 

Soil Boron 10 Robin (herbivore) CDV-2W 0.34 10.6 1.1 0.86 0.02 

Soil Boron 10 Robin (herbivore) MS-1 0.09 43 4.3 0.93 0.02 

Soil Boron 10 Robin (herbivore) SS-1E 0.11 31 3.1 0.85 0.02 

Soil Copper 46 Robin (insectivore) CDV-2E 0.51 139 3 3 0.09 

Soil Copper 46 Robin (insectivore) CDVS-1 0.04 138 3 0.3 <0.01 

Soil Copper 46 Robin (insectivore) FL-1 0.07 69.1 1.5 0.24 <0.01 

Soil Copper 46 Robin (insectivore) SS-1E 0.11 51 1.1 0.3 <0.01 

Soil Copper 46 Robin (insectivore) SS-1W 0.11 177 3.8 1 0.03 

Soil Cyanide [Total] 1 Robin CDV-1C 0.1 1.07 1.1 0.25 <0.01 

Soil Cyanide [Total] 1 Robin SS-3 0.09 1.25 1.3 0.26 <0.01 

Soil Cyanide [Total] 1 Robin WA-0 a na c 1.2 1.2 na na 

Soil Cyanide [Total] 1 Robin WA-3 0.25 1.11 1.1 0.66 0.02 

Soil Cyanide [Total] 1 Robin WA-4 0.22 1.8 1.8 0.93 0.02 

Soil Lead 28 Robin (insectivore) CDV-1E 0.12 228 8.1 2.4 0.06 

Soil Lead 28 Robin (insectivore) CDV-2E 0.51 65.9 2.4 2.4 0.07 

Soil Lead 28 Robin (insectivore) CDV-2W 0.34 62.9 2.2 1.8 0.05 

Soil Lead 28 Robin (insectivore) CDV-3 0.13 31.5 1.1 0.34 <0.01 

Soil Lead 28 Robin (insectivore) CDVS-1 0.04 35 1.3 0.13 <0.01 

Soil Lead 28 Robin (insectivore) SS-1E 0.11 76 2.7 0.74 0.02 

Soil Lead 28 Robin (insectivore) SS-1W 0.11 120 4.3 1.2 0.03 

Soil Lead 28 Robin (insectivore) SS-2 0.11 31.3 1.1 0.29 <0.01 

Soil Lead 28 Robin (insectivore) SS-3 0.09 35 1.3 0.26 <0.01 

Soil Mercury 0.13 Robin (insectivore) MS-1 0.09 0.15 1.2 0.25 <0.01 

Soil Mercury 0.13 Robin (insectivore) SS-1E 0.11 0.81 6.2 1.7 0.04 
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Table 8.1-29 (continued) 

Medium COPEC L-ESL Receptor Reach 
Reach Area 

(ha) 

Reach 
Maximum 
(mg/kg) HQ HQ * AUFa HQ * PAUFb 

Soil Mercury 0.13 Robin (insectivore) SS-1W 0.11 2.84 22 6 0.15 

Soil Mercury 0.13 Robin (insectivore) SS-2 0.11 0.204 1.6 0.4 0.01 

Soil Selenium 0.99 Shrew CDV-1C 0.1 1.14 1.2 0.28 <0.01 

Soil Selenium 0.99 Shrew CDV-1E 0.12 1.15 1.2 0.36 <0.01 

Soil Selenium 0.99 Shrew CDV-2E 0.51 1.21 1.2 1.2 0.04 

Soil Selenium 0.99 Shrew CDV-2W 0.34 1.51 1.5 1.3 0.03 

Soil Selenium 0.99 Shrew CDV-3 0.13 1.19 1.2 0.39 <0.01 

Soil Selenium 0.99 Shrew CDV-4 0.12 1.22 1.2 0.39 <0.01 

Soil Selenium 0.99 Shrew CDVN-1 0.09 1.16 1.2 0.28 <0.01 

Soil Selenium 0.99 Shrew CDVS-1 0.04 1.14 1.2 0.12 <0.01 

Soil Selenium 0.99 Shrew FL-1 0.07 1.43 1.4 0.25 <0.01 

Soil Selenium 0.99 Shrew FL-2 0.19 1.28 1.3 0.63 0.02 

Soil Selenium 0.99 Shrew FL-3 0.03 1.83 1.8 0.14 <0.01 

Soil Selenium 0.99 Shrew MS-1 0.09 1.46 1.5 0.34 <0.01 

Soil Selenium 0.99 Shrew SS-1E 0.05 1.42 1.4 0.18 <0.01 

Soil Selenium 0.99 Shrew SS-1W 0.11 1.58 1.6 0.47 0.01 

Soil Selenium 0.99 Shrew SS-2 0.11 1.26 1.3 0.35 <0.01 

Soil Selenium 0.99 Shrew SS-3 0.09 1.29 1.3 0.29 <0.01 

Soil Selenium 0.99 Shrew WA-2 0.12 1.31 1.3 0.39 <0.01 

Soil Selenium 0.99 Shrew WA-3 0.25 1.38 1.4 0.89 0.02 

Soil Selenium 0.99 Shrew WA-3E 0.25 1.33 1.3 0.86 0.02 

Soil Selenium 0.99 Shrew WA-4 0.22 1.11 1.1 0.62 0.02 

Soil Selenium 0.99 Shrew WA-4W 0.09 1.11 1.1 0.26 <0.01 

Soil Selenium 0.99 Shrew WA-5 0.12 1.17 1.2 0.37 <0.01 

Soil Selenium 0.99 Shrew WAAB-1 0.06 1.17 1.2 0.18 <0.01 

Soil Selenium 0.99 Shrew WAN-1 0.13 1.26 1.3 0.41 0.01 
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Table 8.1-29 (continued) 

Medium COPEC L-ESL Receptor Reach 
Reach Area 

(ha) 

Reach 
Maximum 
(mg/kg) HQ HQ * AUFa HQ * PAUFb 

Soil Selenium 0.99 Shrew WAN-2 0.06 1.32 1.3 0.22 <0.01 

Soil Selenium 0.99 Shrew WANE-1 0.1 1.36 1.4 0.36 <0.01 

Soil Selenium 0.99 Shrew WANW-1 0.07 1.2 1.2 0.23 <0.01 

Soil Silver 26 Robin (insectivore) CDV-1C 0.1 156 6 1.4 0.03 

Soil Silver 26 Robin (insectivore) CDV-1E 0.12 121 4.7 1.3 0.03 

Soil Silver 26 Robin (insectivore) CDV-2W 0.34 47.7 1.8 1.5 0.04 

Soil Aroclor-1260 1.2 Robin (insectivore) SS-1W 0.11 3.48 2.9 0.79 0.02 

Soil Bis[2-ethylhexyl]phthalate 0.2 Robin (insectivore) CDV-2E 0.51 0.443 2.2 2.2 0.07 

Soil Bis[2-ethylhexyl]phthalate 0.2 Robin (insectivore) CDV-2W 0.34 0.7 3.5 2.8 0.07 

Soil Bis[2-ethylhexyl]phthalate 0.2 Robin (insectivore) FL-1 0.07 6.39 32 5.2 0.13 

Soil Bis[2-ethylhexyl]phthalate 0.2 Robin (insectivore) FL-2 0.19 1.32 6.6 3 0.07 

Soil Bis[2-ethylhexyl]phthalate 0.2 Robin (insectivore) FL-3 0.03 0.505 2.5 0.18 <0.01 

Soil Bis[2-ethylhexyl]phthalate 0.2 Robin (insectivore) SS-3 0.09 0.545 2.7 0.56 0.01 

Soil Bis[2-ethylhexyl]phthalate 0.2 Robin (insectivore) WA-4 0.22 0.5 2.5 1.3 0.03 

Soil Di-n-butylphthalate 0.11 Robin (insectivore) FL-2 0.19 0.235 2.1 0.96 0.02 

Sediment Lead 54 Swallow CDV-1E 0.12 228 4.2 0.76 0.02 

Sediment Lead 54 Swallow SS-1W 0.11 61.4 1.1 0.19 <0.01 

Sediment Mercury 0.18 Swallow SS-1W 0.11 0.715 4 0.67 0.02 

Sediment Nickel 27 Bat CDV-1C 0.1 80 3 <0.01 <0.01 

Sediment Nickel 27 Bat CDVS-1 0.04 176 6.5 <0.01 <0.01 

Sediment Selenium 1.3 Bat CDV-2W 0.34 1.51 1.2 <0.01 <0.01 

Sediment Selenium 1.3 Bat FL-1 0.07 1.43 1.1 <0.01 <0.01 

Note: Grey shading indicates HQ greater than 1. 
a 

AUF is the reach area divided by the receptor home range, but is no larger than 1 if the reach is larger than the home range. 
b 

PAUF is the reach area divided by the receptor population area, but is no larger than 1 if the reach is larger than the population area. 
c
 Background reach, no area available. 
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Table 8.1-30 

Comparison of Concentrations for Bird COPECs in the Water Canyon and 

Cañon de Valle Watershed with Concentrations of Sediment Evaluated in Previous Bird Studies 

COPEC 

Sediment 
BV 

(mg/kg) 
Soil BV 
(mg/kg) 

Bird L-ESLa 
(mg/kg) 

Water Canyon and Cañon 
de Valle Watershed 

Maximum 
(mg/kg) 

Mortandad 
Canyon Maximum 

(mg/kg) 

Pajarito Canyon 
Maximum 
(mg/kg) 

Sandia Canyon 
Maximum 
(mg/kg) 

Boron nab na 10 43 Not measured Not measured Not measured 

Copper 11.2 14.7 46 177 383 90 223 

Cyanide (total) 0.82 0.5 1 1.8 Not detected 1.69 11.6 

Lead 19.7 22.3 28 228 56.8 77.2 80 

Mercury 0.1 0.1 0.13 2.84 0.32 1.58 5.57 

Silver 1 1 26 156 7 55.1 87.3 

Aroclor-1260 na na 1.2 3.48 0.19 0.804 3.9 

Bis[2-ethylhexyl] phthalate na na 0.2 6.39 0.41 0.804 3.9 

Di-n-butylphthalate na na 0.11 0.235 Not detected 1.54 0.106 

Note: Gray shading indicates maximum detected concentration from a previous study that exceeds the maximum detected concentration in the Water Canyon and Cañon de Valle 
watershed. 

a
 ESL is lowest L-ESL for birds, American robin (avian insectivore or herbivore). 

b
 na = Not available. 
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Table 8.1-31 

Weight of Evidence Summary for COPECs Retained for the Water Canyon and Cañon de Valle Watershed 

COPEC 
L-ESL 

Medium Receptor Observations 

Aluminum Water Aquatic 
community 

1 of 408 sample results were greater than the maximum concentration tested for bioassays 

Largest concentration was from Fishladder Canyon at Cañon de Valle 

Aluminum is thought to be naturally occurring, see sections 7.1, 7.2 

Fishladder Canyon has ephemeral flow; aquatic community unlikely 

Antimony Soil Plant 55 of 309 total samples are detections 

Both detected values and non-detects are greater than the BV 

The largest nondetected sample result is 7.85 mg/kg 

The largest detected sample result is 2.6 mg/kg 

Antimony may have sources at TA-16 

Canyons bioassays do not bound nondetected or detected samples 

Reaches have diverse and abundant plant cover 

Antimony Sediment Aquatic 
community 

5 of 42 total samples are detections 

Both detected values and non-detects are greater than the BV 

The largest nondetected sample result is 5.75 mg/kg 

The largest detected sample result is 2.6 mg/kg 

Antimony may have sources at TA-16 

Canyons bioassays do not bound nondetected or detected samples 

Cañon de Valle reaches have diverse and abundant aquatic invertebrates 

Barium Soil Plant 111 of 329 sample results were greater than the L-ESL and the maximum concentration was in 
Cañon de Valle 

The magnitude of the L-ESL exceedance was high; the maximum L-ESL HQ was about 200 

Cañon de Valle has a diverse and abundant small mammal population suggesting their food and 
habitat is also abundant 

Boron Soil Robin 
(herbivore) 

7 out of 23 sample results were greater than the L-ESL 

The largest 7 sample results were from 2 reaches (MS-1 and SS-1E) 

Population area use adjustments indicated no potential for risk 

Boron was not measured in previous avian study reaches 
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Table 8.1-31 (continued) 

COPEC 
L-ESL 

Medium Receptor Observations 

Cadmium Water Aquatic 
community 

6 out of 413 samples results were greater than the L-ESL 

The largest concentration was from Fishladder Canyon at Cañon de Valle and the second largest was 
from Peter Spring (in Cañon de Valle), and the concentrations were similar (3.3 ug/L versus 2.7 ug/L) 

Fishladder Canyon has ephemeral flow; aquatic community unlikely 

Chromium Soil Plant 18 out of 329 sample results were greater than the L-ESL 

The largest 18 sample results were from 7 reaches (CDVS-1, CDV-2E, FL-1, FL-2, SS-1W, SS-1E, 
SS-2) 

Canyons bioassays do bound the maximum sample result 

Copper Soil Robin 
(insectivore) 

14 out of 328 sample results were greater than the L-ESL 

The largest 14 sample results were from 5 reaches (CDVS-1, CDV-2E, FL-1, SS-1W, SS-1E) 

Population area use adjustments indicated no potential for risk 

Concentrations were bounded by previous avian study reaches 

Copper Water Aquatic 
community 

1 of 371 detected sample results were greater than the maximum concentration tested for bioassays 

Largest concentration was from Fishladder Canyon at Cañon de Valle 

Fishladder Canyon has ephemeral flow; aquatic community unlikely 

Cyanide [Total] Soil Robin 6 out of 132 sample results were greater than the L-ESL 

The largest 6 sample results were from 5 reaches (CDV-1C, SS-3, WA-0, WA-3, WA-4) 

Population area use adjustments indicated no potential for risk 

Concentrations were bounded by previous avian study reaches 

Iron Water Aquatic 
community 

1 of 411 sample results were greater than the maximum concentration tested for bioassays 

Largest concentration was from Fishladder Canyon at Cañon de Valle 

Presumed sources of iron in the watershed is natural background 

Fishladder Canyon has ephemeral flow; aquatic community unlikely 

Lead Soil Robin 
(insectivore) 

60 out of 329 sample results were greater than the L-ESL 

The largest 60 sample results were from 9 reaches (CDVS-1, CDV-1E, CDV-2W, CDV-2E, CDV-3, 
SS-1W, SS-1E, SS-2, SS-3) 

Population area use adjustments indicated no potential for risk 

Concentrations were not bounded by previous avian study reaches 

Lead Sediment Swallow 2 out of 42 samples results were greater than the L-ESL 

The largest 2 sample results were from 2 reaches (CDV-1E, SS-1W) 

Population area use adjustments indicated no potential for risk 
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Table 8.1-31 (continued) 

COPEC 
L-ESL 

Medium Receptor Observations 

Lead Water Aquatic 
community 

2 of 413 sample results were greater than the L-ESL or maximum concentration tested for bioassays 

2 largest concentrations were from Fishladder Canyon at Cañon de Valle and Martin Spring Canyon 

Fishladder Canyon has ephemeral flow; aquatic community unlikely  

Martin Spring Canyon has intermittent flow 

Manganese Soil Plant 1 out of 311 sample results were greater than the L-ESL 

The largest sample results was from FL-3 

Canyons bioassays do bound the maximum sample result 

Manganese Water Aquatic 
community 

1 of 411 detected sample results was greater than the maximum concentration tested for bioassays 

The largest concentration was from Fishladder Canyon at Cañon de Valle 

Fishladder Canyon has ephemeral flow; aquatic community unlikely 

Mercury Soil Robin 
(insectivore) 

22 out of 329 sample results were greater than the L-ESL 

The largest 22 sample results were from 4 reaches (MS-1, SS-1W, SS-1E, SS-2) 

Population area use adjustments indicated no potential for risk 

Concentrations were bounded by previous avian study reaches 

Mercury Sediment Swallow 1 out of 42 sample results were greater than the L-ESL 

The largest sample result was from SS-1W 

Population area use adjustments indicated no potential for risk 

Nickel Sediment Bat 5 out of 42 sample results were greater than the L-ESL 

The largest 5 sample results were from 2 reaches (CDVS-1, CDV-1C) 

Population area use adjustments indicated no potential for risk 

Selenium Soil Shrew 46 of 329 total samples are detections 

219 out of 329 sample results were greater than the L-ESL 

Population area use adjustments indicated no potential for risk 

Selenium Sediment Bat 0 of 42 total samples are detections 

3 out of 42 sample results were greater than the L-ESL 

Population area use adjustments indicated no potential for risk 

Silver Soil Robin 
(insectivore) 

8 out of 329 sample results were greater than the L-ESL 

The largest 8 sample results were from 3 reaches (CDV-1C, CDV-1E, CDV-2W) 

Population area use adjustments indicated no potential for risk 

Concentrations were not bounded by previous avian study reaches 
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Table 8.1-31 (continued) 

COPEC 
L-ESL 

Medium Receptor Observations 

Vanadium Soil Plant 76 of 329 sample results was greater than the sediment BV and all sample results were greater than 
the L-ESL 

Canyons bioassays do bound the maximum sample result 

Vanadium Sediment Aquatic 
community 

1 of 42 sample results was greater than the L-ESL or maximum concentration tested for bioassays 

The maximum concentration (62.4 mg/kg) was from reach FL-1 and the other active channel (c1 
geomorphic unit) sample result from this reach was 16.2 mg/kg 

Zinc Water Aquatic 
community 

1 of 411 sample results were greater than the maximum concentration tested for bioassays 

Largest concentration was from Fishladder Canyon at Cañon de Valle 

Fishladder Canyon has ephemeral flow; aquatic community unlikely 

Radium-226 Water Algae 5 of 10 sample results were detects 

All detects were greater than the maximum concentration tested with bioassays 

Maximum concentration is greater than L-ESL but less than Level 1 BCGs 

Radium-228 Water Algae The single sample result was a detect 

The only sample result is greater than L-ESL but less than Level 1 BCGs 

Bis[2-
ethylhexyl]phthalate 

Soil Robin 
(insectivore) 

37 of 279 sample results were detects 

24 detects were greater than the L-ESL 

Population area use adjustments indicated no potential for risk 

Concentrations were not bounded by previous avian study reaches 

Di-n-butylphthalate Soil Robin 
(insectivore) 

1 of 279 sample results was a detect 

The single detect was greater than the L-ESL 

Population area use adjustments indicated no potential for risk 

Concentrations were bounded by previous avian study reaches 

RDX Soil Earthworm 60 of 317 sample results are detects 

2 detects were greater than the L-ESL and the maximum concentration was in Cañon de Valle 

The magnitude of the L-ESL exceedance was moderate; the maximum L-ESL HQ was about 4 

Cañon de Valle has a diverse and abundant small mammal population suggesting their food, including 
invertebrate is also abundant 
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Table 8.2-1 

Residential Risk Ratios Used to Identify Sediment COPCs for Human Health Risk Assessment, Noncarcinogens 
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Residential SSL (mg/kg)a 78100 31.3 15600 62.1 15600 77.9 219 b 23 c 3130 1560 54800 400 10700 23 c 1560 54.8 391 391 

CDV-1C — d 0.04 e 0.03 — — <0.01 e 0.05 0.33 0.01 <0.01 0.26 — 0.08 — 0.09 <0.01 <0.01 e 0.4 

CDV-1E — 0.04 e 0.47 — <0.01 <0.01 e — 0.36 0.01 — — 0.57 0.07 — 0.01 <0.01 <0.01 e 0.31 

CDV-2E — 0.08 0.63 — <0.01 0.01 0.15 0.29 0.04 — — 0.16 — — 0.01 <0.01 <0.01 e 0.03 

CDV-2W — 0.05 e 3.4 — <0.01 <0.01 e — 1.6 0.01 — 0.27 0.16 0.09 — 0.03 <0.01 <0.01 e 0.12 

CDV-3 — 0.05 e 0.69 — — <0.01 e — — <0.01 — — 0.08 — <0.01 0.01 <0.01 <0.01 0.02 

CDV-4 — 0.04 e 0.19 — — <0.01 e — — <0.01 — 0.26 0.06 0.05 — — <0.01 <0.01 e <0.01 

CDVN-1 — 0.03 e 0.01 — — <0.01 e — 0.23 <0.01 — 0.26 — 0.06 — — <0.01 <0.01 e — 

CDVS-1 — 0.04 e 0.07 — — <0.01 e 0.26 0.21 0.04 — — 0.09 — — 0.37 <0.01 <0.01 e 0.06 

FL-1 — 0.04 e 0.02 — — <0.01 e 0.18 0.5 0.02 — 0.29 0.07 0.1 <0.01 <0.01 <0.01 <0.01 e — 

FL-2 — 0.04 e 0.07 — — <0.01 e 0.08 0.22 <0.01 — 0.29 — 0.06 — <0.01 <0.01 <0.01 e <0.01 

FL-3 — 0.07 e 0.06 — — 0.01 e — 0.24 — — — — 0.11 — — <0.01 <0.01 e <0.01 

MS-1 — 0.25 e — — <0.01 0.01 e — 0.34 — — 0.32 — 0.07 <0.01 — <0.01 <0.01 <0.01 

SS-1E — — 0.07 — <0.01 <0.02 0.1 — 0.02 — — 0.19 — 0.04 — — <0.01 <0.01 

SS-1W 0.22 0.21 e 0.16 — <0.01 0.02 0.18 0.25 0.06 — 0.29 0.3 0.08 0.12 <0.01 <0.01 <0.01 <0.01 

SS-2 — 0.19 e 0.04 — — <0.01 e 0.06 0.22 <0.01 — 0.25 0.08 0.06 <0.01 — <0.01 <0.01 e — 

SS-3 — 0.07 0.04 — — <0.01 e — 0.24 <0.01 <0.01 0.26 0.09 0.05 <0.01 — <0.01 <0.01 e <0.01 

WA-0 — — — — — — — — — <0.01 — — — — — — <0.01 — 

WA-2 — 0.04 e 0.02 — — <0.01 e — — — — — — — — — <0.01 <0.01 e <0.01 

WA-2W — — 0.02 — — — — — — — — — 0.05 — — — <0.01 <0.01 

WA-3 — 0.04 e 0.1 — — <0.01 e — — — <0.01 0.29 — 0.06 — — <0.01 <0.01 e <0.01 

WA-3E — 0.04 e — — — <0.01 e — — — — — — — — — — <0.01 e — 

WA-4 — 0.06 0.05 — — <0.01 e — — — <0.01 — — 0.08 — — <0.01 <0.01 e — 

WA-4W — 0.04 e 0.04 — — <0.01 e — — — <0.01 0.33 — 0.05 — — <0.01 <0.01 e <0.01 

WA-5 — 0.08 0.01 — — <0.01 e — — — — 0.29 0.05 0.06 — — <0.01 <0.01 e — 

WAAB-1 — 0.04 e <0.01 — — <0.01 e — 0.31 — <0.01 0.3 — 0.07 — — <0.01 <0.01 e — 

WAN-1 — 0.04 e 0.08 — — <0.01 — 0.36 — — 0.28 0.05 0.06 — — <0.01 <0.01 e 0.04 

WAN-2 — 0.04 e 0.03 — — <0.01 — — — — — — 0.05 — — <0.01 <0.01 e <0.01 

WANE-1 — 0.04 e 0.01 — — <0.01 e — — <0.01 — 0.26 0.06 — — — <0.01 <0.01 e — 

WANW-1 — 0.04 e 0.01 — — <0.01 e — 0.31 — — 0.27 0.05 0.05 — — <0.01 <0.01 e — 
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Table 8.2-1 (continued) 
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Residential SSL (mg/kg)a 5.16 235 235 391 23500 3440 67500 150 c 150 c 17200 1.12 1720 f 240000 c 39600 3910 g 6110 78 c 618 

CDV-1C — — — 0.08 — — <0.01 — — <0.01 0.13 <0.01 <0.01 — — — — — 

CDV-1E 0.19 e — — 0.06 — — — <0.01 <0.01 — <0.01 <0.01 <0.01 — — — — <0.01 

CDV-2E 0.27 e — — — 0.01 — — <0.01 <0.01 — 0.08 <0.01 — — — — — — 

CDV-2W 0.27 e — — 0.07 <0.01 — <0.01 0.01 <0.01 — <0.01 — <0.01 — — — — <0.01 

CDV-3 — — 0.05 — <0.01 <0.01 — <0.01 <0.01 <0.01 0.03 <0.01 — — — — <0.01 — 

CDV-4 — — 0.04 — — <0.01 <0.01 — — <0.01 0.02 <0.01 <0.01 — — — — — 

CDVN-1 — — — 0.07 — <0.01 <0.01 — — <0.01 — <0.01 — <0.01 — — — — 

CDVS-1 — — — 0.05 <0.01 — — — — <0.01 0.04 <0.01 <0.01 — — — — — 

FL-1 — — 0.03 0.16 <0.01 — — — — <0.01 0.02 <0.01 <0.01 — — — — — 

FL-2 — — — 0.08 — — — — — — <0.01 — — — — <0.01 — — 

FL-3 — — — — — — — — — — — — — — — — — — 

MS-1 — — — 0.1 — — — — <0.01 — — <0.01 — — — — — — 

SS-1E — — — 0.05 <0.01 — — <0.01 <0.01 — — <0.01 <0.01 — — — — — 

SS-1W — — 0.03 0.15 <0.01 <0.01 — <0.01 <0.01 <0.01 0.06 <0.01 — — — — 0.02 — 

SS-2 — — — 0.07 — <0.01 — <0.01 — <0.01 0.03 <0.01 — — — — — — 

SS-3 — — 0.05 0.06 — — — — — <0.01 — <0.01 — — — — — — 

WA-0 — — — — — — — <0.01 <0.01 — — — <0.01 — — — — — 

WA-2 — — — — — — — — — <0.01 <0.01 <0.01 — — <0.01 — — — 

WA-2W — — — — — <0.01 — — <0.01 <0.01 — <0.01 — — — — — — 

WA-3 — — 0.03 — <0.01 <0.01 — — <0.01 <0.01 0.01 <0.01 — — — — — — 

WA-3E — — — — — — — — — — — — — — — — — — 

WA-4 — — — — — <0.01 — <0.01 — <0.01 — <0.01 — — — — — — 

WA-4W — — — — <0.01 <0.01 — — — <0.01 — <0.01 — — — — — — 

WA-5 — — — — — — — — — — — — — — — — — — 

WAAB-1 — — 0.03 0.08 — — — — — — — — — — — — — — 

WAN-1 — — — 0.08 — <0.01 — — <0.01 <0.01 — <0.01 — — — — — — 

WAN-2 — — — — — <0.01 — — — <0.01 0.01 <0.01 — — — — — — 

WANE-1 — — — 0.05 <0.01 — — — — <0.01 — <0.01 — — — — — — 

WANW-1 — — — 0.07 — — <0.01 — — — — — <0.01 — — — — — 
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Table 8.2-1 (continued) 
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SOF Residential SSL (mg/kg)a 48900 2290 2290 210 c 3060 3210 h 310 c 310 f 1830 18300 1720 78 c 2200 c,i 5570 62 c 2200 c 35.9 

CDV-1C — <0.01 — — — — — — <0.01 — <0.01 — — — — — — 1.5 

CDV-1E — <0.01 — — <0.01 — — — <0.01 — <0.01 — — <0.01 <0.01 — 0.01 2.1 

CDV-2E — <0.01 — — <0.01 — — — <0.01 — <0.01 — <0.01 — — <0.01 0.02 1.8 

CDV-2W — <0.01 — — 0.09 — — — <0.01 — <0.01 — <0.01 — — — 0.01 6.2 

CDV-3 — <0.01 — — <0.01 — <0.01 — <0.01 — <0.01 — <0.01 — — — — 0.97 

CDV-4 — — <0.01 — <0.01 — <0.01 — <0.01 — — — <0.01 — — — — 0.69 

CDVN-1 — <0.01 <0.01 — — <0.01 <0.01 — <0.01 — <0.01 — — <0.01 — — — 0.68 

CDVS-1 — <0.01 — — — — — — <0.01 — <0.01 — — — — — — 1.2 

FL-1 — <0.01 <0.01 — <0.01 <0.01 — — <0.01 — <0.01 — 0.02 — — — — 1.5 

FL-2 — <0.01 — — <0.01 — <0.01 — <0.01 — <0.01 — <0.01 — — — — 0.88 

FL-3 — <0.01 — — <0.01 — — — <0.01 — <0.01 — — — — — — 0.51 

MS-1 — <0.01 — — — — <0.01 — <0.01 — <0.01 — — — — — — 1.1 

SS-1E — <0.01 — — — — — — <0.01 — <0.01 — — — — — 0.02 0.5 

SS-1W <0.01 <0.01 <0.01 — — — <0.01 — <0.01 — <0.01 — <0.01 — — — 0.16 2.4 

SS-2 — <0.01 <0.01 — <0.01 <0.01 — — <0.01 — <0.01 — — <0.01 — — <0.01 1 

SS-3 — <0.01 — — <0.01 — — — <0.01 — <0.01 — <0.01 — <0.01 — 0.01 0.91 

WA-0 — — — — — — — <0.01 — <0.01 — <0.01 — — — — — 0.01 

WA-2 — <0.01 — <0.01 — — — — <0.01 — <0.01 — — — — — 0.03 0.11 

WA-2W — <0.01 <0.01 — — — — — <0.01 — <0.01 — — — — — — 0.09 

WA-3 — <0.01 <0.01 — <0.01 — <0.01 — <0.01 — <0.01 — — — — — — 0.55 

WA-3E — — — — — — — — — — — — — — — — — 0.05 

WA-4 <0.01 <0.01 — — <0.01 — — <0.01 <0.01 <0.01 <0.01 0.02 — — — — 0.02 0.24 

WA-4W — <0.01 <0.01 — — — <0.01 — <0.01 — <0.01 — — — — — — 0.48 

WA-5 — <0.01 — — — — — — <0.01 — <0.01 — — — — — — 0.51 

WAAB-1 — — — — — <0.01 — — — — — — — <0.01 — — — 0.84 

WAN-1 <0.01 <0.01 — — — — — — <0.01 — <0.01 — — — — — — 1.2 

WAN-2 <0.01 <0.01 — — — — — — <0.01 — <0.01 — — — — — — 0.3 
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Table 8.2-1 (continued) 

Reach D
ie

th
yl

ph
th

al
at

e 

Fl
uo

ra
nt

he
ne

 

Fl
uo

re
ne

 

H
ex

an
on

e[
2-

] 

H
M

X 

Is
op

ro
py

lto
lu

en
e[

4-
] 

M
et

hy
ln

ap
ht

ha
le

ne
[2

-] 

M
et

hy
lp

he
no

l[4
-] 

Ph
en

an
th

re
ne

 

Ph
en

ol
 

Py
re

ne
 

Py
rid

in
e 

TA
TB

 

To
lu

en
e 

Tr
im

et
hy

lb
en

ze
ne

[1
,2

,4
-] 

Tr
in

itr
ob

en
ze

ne
[1

,3
,5

-] 

Tr
in

itr
ot

ol
ue

ne
[2

,4
,6

-] 

SOF Residential SSL (mg/kg)a 48900 2290 2290 210 c 3060 3210 h 310 c 310 f 1830 18300 1720 78 c 2200 c,i 5570 62 c 2200 c 35.9 

WANE-1 — <0.01 <0.01 — — — — — <0.01 — <0.01 — <0.01 — — — — 0.45 

WANW-1 — <0.01 — — — — — — <0.01 — <0.01 — — — — — — 0.81 

Note: Shaded cells indicate reaches with SOFs greater than 1.0 and analytes with ratios greater than 0.1. 
a
 SSLs are from NMED (2009, 108070) unless otherwise noted. 

b
 Hexavalent chromium SSL is used for chromium. 

c
 SSL from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

d
 — = Not a COPC. 

e
 Not detected but detection limits greater than BV, Risk ratio is calculated from maximum detection limit in reach. 

f
  Pyrene surrogate for benzo(g,h,i)perylene. 
g 

Calculated from the chronic RfD listed at the PPTRV website: (http://hhpprtv.ornl.gov/quickview/pprtv.php?chemical=Butylbenzene%2C+n-). 
h
 Isopropylbenzene surrogate for 4-isopropyltoluene. 

i 
1,3,5-Trinitrobenzene used as a surrogate for TATB. 
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Table 8.2-2 

Residential Risk Ratios Used to Identify Sediment COPCs for Human Health Risk Assessment, Carcinogens 
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Residential SSL (mg/kg) a 3.9 0.284 2.22 2.22 2.22 6.21 0.621 6.21 62.1 2.7 5.17 b 5.17 347 240 c 16.2 d 16.2 d 24 e 

CDV-1C 1.7 — f 0.07 — 0.02 0.02 0.15 0.02 — <0.01 — <0.01 — — — — — 

CDV-1E — — <0.01 — <0.01 <0.01 0.08 — — — <0.01 — — — — — — 

CDV-2E — — — 0.04 0.02 <0.01 0.03 — — — — — <0.01 — <0.01 <0.01 — 

CDV-2W — — — — <0.01 <0.01 0.03 — — — — — <0.01 — — — — 

CDV-3 — — 0.02 — 0.01 0.02 0.17 0.03 — — — — <0.01 — — — 0.01 

CDV-4 — — — — <0.01 — — 0.03 — — — — <0.01 — — — — 

CDVN-1 — — — — — 0.02 0.15 0.02 <0.01 — — — — — — — — 

CDVS-1 — — 0.02 — <0.01 0.01 0.12 0.02 — — — — <0.01 — — — — 

FL-1 2.6 — — — 0.01 0.02 0.16 0.02 — — — — 0.02 — — — — 

FL-2 1.1 — — — <0.01 <0.01 0.03 — — — — — <0.01 — — — — 

FL-3 — — — — <0.01 <0.01 0.03 — — — — — <0.01 — — — — 

MS-1 1.1 — — — <0.01 0.01 0.12 0.01 — — — — — — — — — 

SS-1E 1.9 — — — — 0.05 0.63 0.07 <0.01 — — — <0.01 — — — — 

SS-1W 2.6 — 0.02 — 1.6 0.27 2.2 0.4 — — — — — — — — — 

SS-2 — — — — 0.13 0.2 1.4 0.24 — — — — — — <0.01 <0.01 — 

SS-3 — — — — 0.05 0.01 0.13 0.02 <0.01 — — — <0.01 — <0.01 — — 

WA-0 — — — — — — — — — — — — — — — — — 

WA-2 — — — — — <0.01 0.08 0.01 — — — — — — — — — 

WA-2W — — — — — 0.52 4.5 0.63 0.02 — — — — <0.01 — — — 

WA-3 — — — — <0.01 0.02 0.15 0.02 — — — — — — — — — 

WA-3E 1 — — — — — — — — — — — — — — — — 

WA-4 2.2 <0.01 — — <0.01 <0.01 0.04 — — — — — <0.01 — — — — 

WA-4W — — — — <0.01 0.01 0.12 0.02 — — — — — — — — — 

WA-5 — — — — <0.01 <0.01 — — — — — — — — — — — 

WAAB-1 — — — — — — — — — — — — — — <0.01 — — 

WAN-1 — — — — <0.01 0.01 0.12 0.02 — — — — — — <0.01 <0.01 — 

WAN-2 — — <0.01 — <0.01 <0.01 0.07 0.01 — — — — — — — — — 

WANE-1 — — — — — 0.02 0.22 — — — — — — — — — — 

WANW-1 — — — — — — — — — — — — — — — — — 
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Table 8.2-2 (continued) 
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R
D
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hl
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Tr
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hl
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SOF Residential SSL (mg/kg) a 5.72 35.6 621 20.3 14.3 17.2 0.304 15.7 1.08 6.21 199 45 49.4 29.1 44.2 6.99 45.7 

CDV-1C — — <0.01 <0.01 <0.01 <0.01 — — — — — — — — — <0.01 — 1.9 

CDV-1E — — <0.01 — <0.01 <0.01 — — — — — — — — 0.14 — — 0.24 

CDV-2E — — <0.01 <0.01 <0.01 <0.01 <0.01 — — — — — <0.01 — 0.07 — — 0.16 

CDV-2W <0.01 — <0.01 <0.01 <0.01 <0.01 — — — — — — — — 0.83 — — 0.88 

CDV-3 — — <0.01 — — — — — — — — — — — 0.22 — — 0.48 

CDV-4 — — <0.01 <0.01 <0.01 <0.01 — — — — — — — — <0.01 — — 0.04 

CDVN-1 — — <0.01 <0.01 <0.01 <0.01 — — — — — <0.01 — — — — — 0.19 

CDVS-1 — — <0.01 — — — — — — — — — — — <0.01 — — 0.18 

FL-1 — — <0.01 — — — — — — — — — — — 0.02 <0.01 — 2.9 

FL-2 — — <0.01 — — — — — — — <0.01 — — — <0.01 <0.01 <0.01 1.2 

FL-3 — — <0.01 — — — — — — — <0.01 — — — <0.01 — — 0.06 

MS-1 — — <0.01 — <0.01 <0.01 — — — — — — — — 0.02 — — 1.2 

SS-1E — — <0.01 — — — — — — 0.03 — — — — — — — 2.7 

SS-1W — — <0.01 — — — — — — — — <0.01 — — — — — 7.1 

SS-2 <0.01 — <0.01 <0.01 <0.01 — — — — — — 0.02 — — — — — 2 

SS-3 — <0.01 <0.01 — <0.01 — — — — — <0.01 — — — — — — 0.21 

WA-0 — — — — <0.01 <0.01 — — — — — — — <0.01 — — — <0.01 

WA-2 — — <0.01 — <0.01 <0.01 — — <0.01 — — — — — — — — 0.1 

WA-2W — — <0.01 — — <0.01 — — — 0.24 — — — — — — — 5.9 

WA-3 — — <0.01 — <0.01 <0.01 <0.01 0.08 — <0.01 — — <0.01 — <0.01 — — 0.27 

WA-3E — — — — — — — — — — — — — — — — — 1 

WA-4 — — <0.01 — <0.01 <0.01 — 0.02 — — — — <0.01 <0.01 — — — 2.3 

WA-4W — — <0.01 — — — — — — — — — — — — — — 0.15 

WA-5 — — <0.01 — — — — — — — — — — — — — — <0.01 

WAAB-1 — — — — — — — — — — <0.01 — — — — — — <0.01 

WAN-1 — — <0.01 <0.01 <0.01 <0.01 — — — — — <0.01 — — — — — 0.16 

WAN-2 — — <0.01 — — — — — — — — <0.01 — — — — — 0.1 
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Table 8.2-2 (continued) 
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R
D
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SOF Residential SSL (mg/kg) a 5.72 35.6 621 20.3 14.3 17.2 0.304 15.7 1.08 6.21 199 45 49.4 29.1 44.2 6.99 45.7 

WANE-1 — — <0.01 <0.01 — <0.01 — — — — — — — — — — — 0.24 

WANW-1 — — <0.01 — — <0.01 — — — — <0.01 — — — — — — <0.01 

Note: Shaded cells indicate reaches with SOFs greater than 1.0 and analytes with ratios greater than 0.1. 
a
 SSLs are from NMED (2009, 108070) unless otherwise noted. 

b
 Gamma-BHC surrogate for delta-BHC. 

c 
EPA Region 6 (2005, 091002). 

d
 Chlordane surrogate for alpha- and gamma- 

e
 SSL from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

f 
— = Not a COPC. 
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Table 8.2-3 

Residential Risk Ratios Used to Identify Sediment COPCs for Human Health Risk Assessment, Radionuclides 

Reach Americium-241 Cesium-137 Plutonium-238 Plutonium-239/240 Strontium-90 Thorium-228 Thorium-230 Thorium-232 Tritium Uranium-234 Uranium-235/236 Uranium-238 

SOF Residential SAL (pCi/g) a 30 5.6 37 33 5.7 2.3 5 5 750 170 17 87 

CDV-1C — b 0.35 <0.01 <0.01 — — — — — — — — 0.35 

CDV-1E — 0.21 — — — — — — — — — — 0.21 

CDV-2E — 0.16 — — — — — — — — — — 0.16 

CDV-2W — 0.2 — <0.01 — — — — — — — — 0.2 

CDV-3 — 0.22 — — — — — — — 0.02 0.01 0.05 0.3 

CDV-4 — 0.21 — <0.01 — — — — — — — 0.04 0.25 

CDVN-1 — — — — — — — — — — — — <0.01 

CDVS-1 — — — — — — — — — — — — <0.01 

FL-1 — — — — — — — — — 0.02 — 0.03 0.05 

FL-2 — — — — — — — — — — — — <0.01 

FL-3 — — — — — — — — — — — — <0.01 

MS-1 — 0.23 — — — — — — — — — — 0.23 

SS-1E — — — — — — — — — — — — <0.01 

SS-1W — — — — — — — — — 0.02 — 0.03 0.05 

SS-2 — 0.17 — — — — — — — — — — 0.17 

SS-3 <0.01 0.45 — <0.01 — — — — — 0.02 — 0.04 0.51 

WA-0 — 0.36 — — — — — — — — — — 0.36 

WA-2 — 0.27 — — — — — — — — — — 0.27 

WA-2W — — — — — — — — — — 0.01 — 0.01 

WA-3 — 0.46 — — — — — — — — — 0.03 0.49 

WA-3E — — — — — — — — — — — — <0.01 

WA-4 — 0.71 — <0.01 — — — — — — — — 0.71 

WA-4W — 0.19 — — — — — — — — — — 0.19 

WA-5 — — — — — — — — — — — — <0.01 

WAAB-1 <0.01 0.31 — 0.03 — — — — — — — 0.03 0.36 

WAN-1 — 0.27 — <0.01 — — — — — — — — 0.27 

WAN-2 — 0.19 — — — — — — — — — — 0.19 

WANE-1 — 0.21 — — — — — — — — — — 0.21 

WANW-1 — — — — — — — — — — — — <0.01 
a 

SALs are from LANL (2009, 107655). 
b
 — = Not a COPC. 
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Table 8.2-4 

Residential Risk Ratios Used to Identify Surface-Water COPCs for Human Health Risk Assessment, Noncarcinogens 

Location ID Reach A
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Residential SL (µg/L)a  36500 14.6 7300 73 7300 18.3 54800 b 11 c 1460 730 2190 25600 15 d 876 11 c 

Between E252 and Water at Beta WA-2W 0.09 — e 0.01 — <0.01 <0.01 <0.01 0.15 <0.01 <0.01 0.12 0.06 0.06 0.03 — 

Burning Ground Spring CDV-2W 0.1 — 0.04 <0.01 <0.01 <0.01 <0.01 0.31 <0.01 0.01 0.12 0.07 0.08 0.01 <0.01 

Cañon de Valle at Water Canyon CDV-4 0.06 — 0.13 <0.01 <0.01 <0.01 <0.01 0.29 <0.01 <0.01 0.12 0.04 0.07 0.09 — 

Cañon de Valle 10 CDV-2E 0.04 0.06 0.67 <0.01 <0.01 <0.01 <0.01 0.45 <0.01 0.02 0.13 0.03 0.04 0.12 <0.01 

Cañon de Valle 12 CDV-2E 0.15 0.06 0.77 <0.01 — <0.01 <0.01 0.22 <0.01 <0.01 0.08 0.11 0.25 0.1 — 

Cañon de Valle 13 CDV-2E 0.15 0.06 1.1 <0.01 <0.01 0.01 <0.01 0.13 0.01 <0.01 0.11 0.12 0.87 0.13 0.01 

Cañon de Valle 15 CDV-2E 0.04 0.06 1 — <0.01 0.01 <0.01 0.31 <0.01 <0.01 0.12 0.03 0.14 0.04 <0.01 

Cañon de Valle 16 CDV-2E 0.01 0.05 0.88 — — <0.01 <0.01 0.12 <0.01 <0.01 0.08 <0.01 <0.01 <0.01 — 

Cañon de Valle 5 CDV-2W 0.07 0.02 0.49 <0.01 — <0.01 <0.01 0.39 <0.01 <0.01 0.11 0.05 0.05 0.03 — 

Cañon de Valle 6 CDV-2W 0.05 — 0.69 <0.01 — <0.01 — 0.45 <0.01 <0.01 0.1 0.04 0.11 0.04 — 

Cañon de Valle 7 CDV-2W 0.09 0.02 0.43 <0.01 <0.01 <0.01 <0.01 0.4 <0.01 <0.01 0.11 0.08 0.15 0.16 <0.01 

Cañon de Valle 8 CDV-2W 0.07 — 0.41 <0.01 <0.01 — <0.01 0.38 <0.01 <0.01 0.11 0.05 0.13 0.06 — 

Cañon de Valle 9 CDV-2W 0.09 — 0.47 <0.01 <0.01 <0.01 <0.01 0.43 <0.01 <0.01 0.1 0.09 0.27 0.32 — 

Cañon de Valle above SR-501 None 0.12 — 0.01 — — — — — — — — 0.09 0.2 0.14 — 

Cañon de Valle above Water CDV-4 0.23 — 0.11 — — 0.01 <0.01 — — — — 0.19 0.19 0.06 — 

Cañon de Valle below MDA P CDV-2E 0.06 — 0.48 — <0.01 — <0.01 0.21 — <0.01 0.11 0.04 0.05 0.19 — 

Cañon de Valle Q-Site tributary None — — — — — 0.01 — — — — — — 0.39 — — 

Cañon de Valle tributary at Burn Grounds FL-2 — — — — — 0.01 — — — <0.01 — — 1.2 — — 

CdV-5.29 Spring None 0.06 — <0.01 — — — — — — — 0.04 0.03 — <0.01 — 

Doe Spring None <0.01 — <0.01 — <0.01 — <0.01 — <0.01 — 0.23 <0.01 — 0.02 — 

Fishladder Spring FL-2 0.75 0.06 0.09 0.02 0.15 0.03 <0.01 0.96 <0.01 <0.01 0.18 0.68 0.92 0.61 <0.01 

Fishladder Canyon at Cañon de Valle FL-3 3.1 — 0.88 0.13 0.01 0.18 <0.01 4.1 0.05 0.02 0.08 3.1 5.6 18 0.05 

Martin Spring MS-1 0.24 — 0.03 <0.01 0.26 0.01 <0.01 0.39 <0.01 <0.01 0.35 0.19 0.25 0.07 <0.01 

Martin Spring Canyon 1 SS-2 0.43 0.03 0.07 <0.01 0.2 0.04 <0.01 0.43 0.02 — 0.26 0.41 3 1.2 0.01 

Martin Spring Canyon 2 SS-2 0.26 0.04 0.04 <0.01 — 0.01 <0.01 0.5 <0.01 — 0.17 0.21 0.34 0.22 <0.01 

Martin Spring Canyon 3 SS-2 0.3 0.04 0.03 <0.01 — 0.01 <0.01 0.47 <0.01 — 0.16 0.23 0.32 0.07 <0.01 

Martin Spring Canyon 5 SS-3 0.44 0.03 0.03 <0.01 — 0.01 <0.01 0.47 <0.01 — 0.12 0.37 0.26 0.22 <0.01 

Martin Spring Canyon 6 SS-3 0.41 0.04 0.02 0.01 0.04 0.02 <0.01 0.63 <0.01 <0.01 0.09 0.31 0.47 0.76 — 

Peter Spring CDV-1E 0.41 0.03 0.48 <0.01 <0.01 0.15 <0.01 0.77 0.01 <0.01 0.1 0.48 1.3 3.2 0.01 

S Site Canyon above Water SS-3 — — — — — — — — — — — — — — — 

Spring 5 None 0.02 — <0.01 — <0.01 — <0.01 — — — 0.27 0.02 0.12 0.02 — 

Spring 5A None 0.08 — <0.01 — <0.01 — <0.01 — — — 0.18 0.09 0.07 0.08 — 
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Table 8.2-4 (continued) 

Location ID Reach A
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Residential SL (µg/L)a  36500 14.6 7300 73 7300 18.3 54800 b 11 c 1460 730 2190 25600 15 d 876 11 c 

Spring 5B None <0.01 — <0.01 — <0.01 <0.01 <0.01 — — — 0.29 <0.01 <0.01 0.08 — 

Spring 6AAA None <0.01 — <0.01 — <0.01 — <0.01 — — — 0.2 <0.01 — <0.01 — 

Spring 7 None 0.01 — <0.01 — <0.01 — <0.01 — — — 0.14 0.01 0.04 0.02 — 

Spring 8A None <0.01 — <0.01 — <0.01 <0.01 <0.01 — — — 0.23 <0.01 — 0.03 — 

SWSC Spring CDV-2W 0.12 0.99 0.05 — <0.01 <0.01 <0.01 0.27 <0.01 <0.01 0.1 0.08 0.1 0.04 — 

WA-625 Spring WA-3 0.02 — 0.1 — <0.01 — — — — <0.01 0.1 0.02 — 0.1 — 

Water above S Site Canyon WA-2 0.03 — 0.01 — <0.01 — <0.01 — — — — 0.02 0.04 0.02 — 

Water at Beta WA-3 0.1 — 0.04 — <0.01 — <0.01 0.25 — — 0.09 0.07 0.07 0.03 — 

Water at SR-4 WA-4 0.05 — 0.02 — — — <0.01 — — — — 0.04 0.07 0.02 — 

Water below MDA AB WA-4W 0.17 — 0.03 — <0.01 0.01 <0.01 — <0.01 — — 0.14 0.55 0.3 — 

Water below SR-4 WA-4 0.06 — 0.02 — — — <0.01 — — — — 0.04 0.06 0.02 — 

Water Canyon above Cañon de Valle WA-2 0.13 — 0.02 <0.01 <0.01 0.01 <0.01 0.47 <0.01 — 0.11 0.09 0.07 0.02 — 
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Table 8.2-4 (continued) 

Location ID Reach M
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Residential SL (µg/L)a  183 730 26 c 183 183 21900 2.41 22000 c 110 183 11000 21800 0.0416 73 c 73 7060 

Between E252 and Water at Beta WA-2W <0.01 <0.01 0.01 — — <0.01 0.2 — <0.01 0.02 <0.01 <0.01 — <0.01 <0.01 — 

Burning Ground Spring CDV-2W <0.01 <0.01 0.03 0.02 <0.01 <0.01 0.19 — <0.01 0.03 <0.01 <0.01 — 0.01 <0.01 — 

Cañon de Valle at Water Canyon CDV-4 — <0.01 0.02 0.06 — <0.01 0.17 — <0.01 0.02 <0.01 <0.01 — <0.01 <0.01 — 

Cañon de Valle 10 CDV-2E — <0.01 0.03 0.04 — — 0.14 — <0.01 0.01 <0.01 <0.01 — 0.03 0.04 — 

Cañon de Valle 12 CDV-2E — <0.01 0.03 — <0.01 — 0.03 — <0.01 0.04 <0.01 <0.01 — 0.02 0.01 — 

Cañon de Valle 13 CDV-2E — <0.01 0.02 0.04 — — 0.05 — <0.01 0.03 <0.01 <0.01 — 0.06 0.04 — 

Cañon de Valle 15 CDV-2E — <0.01 0.02 0.05 — — 0.17 — <0.01 0.03 <0.01 <0.01 — 0.02 0.02 — 

Cañon de Valle 16 CDV-2E — <0.01 0.02 0.05 — — 0.05 — <0.01 0.02 <0.01 <0.01 — 0.02 0.02 — 

Cañon de Valle 5 CDV-2W — <0.01 0.02 — — — 0.17 — <0.01 0.01 <0.01 <0.01 — 0.12 0.09 — 

Cañon de Valle 6 CDV-2W — <0.01 0.02 — <0.01 — 0.05 — <0.01 0.02 <0.01 <0.01 — 0.12 0.11 — 

Cañon de Valle 7 CDV-2W — <0.01 0.03 0.03 0.02 — 0.15 — <0.01 0.04 <0.01 <0.01 — 0.06 0.05 — 

Cañon de Valle 8 CDV-2W — <0.01 0.03 0.05 <0.01 — 0.07 — <0.01 0.03 — — — 0.04 0.05 — 

Cañon de Valle 9 CDV-2W — <0.01 0.03 — 0.01 — 0.1 — <0.01 0.04 <0.01 <0.01 — 0.05 0.05 — 

Cañon de Valle above SR-501 None — <0.01 0.02 — — — 0.19 — — — <0.01 — — — — — 

Cañon de Valle above Water CDV-4 — <0.01 0.02 — <0.01 — — — — 0.04 <0.01 — — — — — 

Cañon de Valle below MDA P CDV-2E <0.01 <0.01 0.02 — <0.01 <0.01 0.29 — <0.01 0.01 <0.01 <0.01 — 0.04 0.03 <0.01 

Cañon de Valle Q-Site tributary None — — — — — — — — — — — — — — — — 

Cañon de Valle tributary at Burn Grounds FL-2 — — — — <0.01 — — — — — — — — — — — 

CdV-5.29 Spring None — — 0.01 — — <0.01 — — — 0.01 <0.01 — — — — — 

Doe Spring None 0.01 <0.01 <0.01 — — <0.01 0.2 — <0.01 0.05 <0.01 — — — — — 

Fishladder Spring FL-2 0.02 0.01 0.02 — <0.01 <0.01 0.2 <0.01 0.01 0.16 <0.01 <0.01 — — — — 

Fishladder Canyon at Cañon de Valle FL-3 — 0.07 — — <0.01 0.02 0.46 <0.01 0.23 0.69 0.04 <0.01 — — — — 

Martin Spring MS-1 0.02 <0.01 0.03 0.02 <0.01 <0.01 0.27 — 0.03 0.05 <0.01 <0.01 — 0.03 0.03 <0.01 

Martin Spring Canyon 1 SS-2 — <0.01 0.01 — — — 0.15 — <0.01 0.17 <0.01 <0.01 — — — — 

Martin Spring Canyon 2 SS-2 — <0.01 0.01 0.02 — — 0.22 — <0.01 0.07 <0.01 — — — — — 

Martin Spring Canyon 3 SS-2 — <0.01 0.01 0.02 — — 0.07 — <0.01 0.07 <0.01 — — — — — 

Martin Spring Canyon 5 SS-3 — 0.01 0.01 0.03 — — 0.06 — <0.01 0.08 <0.01 — — — — — 

Martin Spring Canyon 6 SS-3 — 0.01 <0.01 0.02 — — 0.06 — <0.01 0.1 <0.01 <0.01 — — — — 

Peter Spring CDV-1E 0.02 0.02 0.02 — 0.04 <0.01 0.03 — <0.01 0.12 <0.01 <0.01 — 0.02 0.02 — 

S Site Canyon above Water SS-3 — — — — — — — — — — — — — — — — 

Spring 5 None 0.01 0.01 0.02 — — <0.01 — — <0.01 0.07 <0.01 <0.01 — — — <0.01 
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Table 8.2-4 (continued) 

Location ID Reach M
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B
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Residential SL (µg/L)a  183 730 26 c 183 183 21900 2.41 22000 c 110 183 11000 21800 0.0416 73 c 73 7060 

Spring 5A None 0.01 <0.01 0.02 — — <0.01 — — 0.02 0.1 <0.01 — — — — — 

Spring 5B None <0.01 — 0.02 — — <0.01 — — <0.01 0.05 — — — — — — 

Spring 6AAA None <0.01 — 0.01 — — <0.01 — — <0.01 0.04 — — — — — — 

Spring 7 None <0.01 <0.01 0.01 — — <0.01 — — 0.02 0.07 — — — — — — 

Spring 8A None 0.01 <0.01 0.01 0.02 — <0.01 — — <0.01 0.05 — — — — — — 

SWSC Spring CDV-2W <0.01 <0.01 0.03 <0.01 <0.01 <0.01 0.25 — <0.01 0.03 <0.01 <0.01 — 0.02 0.01 — 

WA-625 Spring WA-3 — <0.01 — — — <0.01 0.24 — <0.01 0.01 <0.01 — 217 — — <0.01 

Water above S Site Canyon WA-2 <0.01 <0.01 0.01 0.01 — <0.01 — — — 0.01 <0.01 — — — — — 

Water at Beta WA-3 <0.01 <0.01 0.01 — — <0.01 0.22 — <0.01 0.02 <0.01 <0.01 — — — — 

Water at SR-4 WA-4 — <0.01 0.01 0.02 — — — — — 0.01 <0.01 — — — — — 

Water below MDA AB WA-4W 0.01 0.07 0.02 — — <0.01 — — <0.01 0.05 <0.01 — — — — — 

Water below SR-4 WA-4 — <0.01 0.01 — — — — — — 0.02 <0.01 — — — — — 

Water Canyon above Cañon de Valle WA-2 — <0.01 0.02 0.06 — <0.01 0.15 — <0.01 0.03 <0.01 <0.01 — — — — 
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Table 8.2-4 (continued) 

Location ID Reach C
ar
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SOF Residential SL (µg/L)a  1040 183 3650 365 110 2920 730 36.5 1830 730 37 1620 220 2280 

Between E252 and Water at Beta WA-2W — — — — — — — — <0.01 — — <0.01 — — 0.79 

Burning Ground Spring CDV-2W — — <0.01 — — <0.01 — <0.01 <0.01 — — — 0.02 — 1.1 

Cañon de Valle at Water Canyon CDV-4 — — — — — — — — 0.02 — — — — — 1.1 

Cañon de Valle 10 CDV-2E — — — — — — — — 0.04 — 0.16 — — — 2.1 

Cañon de Valle 12 CDV-2E — — — — — — — — 0.04 — — — — — 1.9 

Cañon de Valle 13 CDV-2E — — <0.01 — — — — — 0.03 — — — — — 3.1 

Cañon de Valle 15 CDV-2E — — — — — — — — 0.04 — — — — — 2.1 

Cañon de Valle 16 CDV-2E — — — — — — — — 0.04 — — — — — 1.4 

Cañon de Valle 5 CDV-2W — — — — — — — — 0.06 — — — <0.01 — 1.7 

Cañon de Valle 6 CDV-2W — — <0.01 — — — — — 0.06 — — — <0.01 — 1.9 

Cañon de Valle 7 CDV-2W — — — — — — — — 0.02 — 0.44 — <0.01 — 2.3 

Cañon de Valle 8 CDV-2W — — — — — — — — 0.02 — 0.26 — <0.01 — 1.8 

Cañon de Valle 9 CDV-2W — — — — — — — — 0.04 — 0.19 — <0.01 — 2.3 

Cañon de Valle above SR-501 None — — — — — — — — — — — — — — 0.77 

Cañon de Valle above Water CDV-4 — — — — — — — — 0.01 — — — — — 0.86 

Cañon de Valle below MDA P CDV-2E — — — — — — — — 0.03 — — — — <0.01 1.6 

Cañon de Valle Q-Site tributary None — — — — — — — — — — — — — — 0.41 

Cañon de Valle tributary at Burn Grounds FL-2 — — — — — — — — — — — — — — 1.2 

CdV-5.29 Spring None — — — — — — — — — — — — — — 0.17 

Doe Spring None — — — — — — — — — — — — — — 0.55 

Fishladder Spring FL-2 — — — 0.02 — — — — 0.02 — — — — <0.01 5 

Fishladder Canyon at Cañon de Valle FL-3 — — — — — — — — <0.01 — — — — — 37 

Martin Spring MS-1 <0.01 — — — — 0.02 — <0.01 0.02 — — — — — 2.3 

Martin Spring Canyon 1 SS-2 — — — — — — — — <0.01 — — — — — 6.4 

Martin Spring Canyon 2 SS-2 — — <0.01 — — — — — <0.01 — — — — — 2.1 

Martin Spring Canyon 3 SS-2 — — — — — — — — <0.01 <0.01 — — — — 1.8 

Martin Spring Canyon 5 SS-3 — — <0.01 — — — — — <0.01 — — — — — 2.2 

Martin Spring Canyon 6 SS-3 — — — — — — — — <0.01 — — — — — 3 

Peter Spring CDV-1E — — — — — — — — 0.02 — — — — <0.01 7.3 

S Site Canyon above Water SS-3 — — — — — — — — — — — — — — — 

Spring 5 None — — — — — — — — — — — — — <0.01 0.58 
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Table 8.2-4 (continued) 

Location ID Reach C
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SOF Residential SL (µg/L)a  1040 183 3650 365 110 2920 730 36.5 1830 730 37 1620 220 2280 

Spring 5A None — — — — — — — — — — — — — — 0.68 

Spring 5B None — — — — — — — — — — — — — — 0.48 

Spring 6AAA None — — — — — — — — — — — — — — 0.27 

Spring 7 None — — — — — — — — — — — — — — 0.34 

Spring 8A None — <0.01 — — <0.01 — <0.01 — — — — — — — 0.39 

SWSC Spring CDV-2W — — — — — — — — <0.01 — — — <0.01 — 2.1 

WA-625 Spring WA-3 — — — — — — — — — — — — — — 217 

Water above S Site Canyon WA-2 — — — — — — — — — — — — — — 0.18 

Water at Beta WA-3 — — — — — — — — <0.01 — — — — — 0.91 

Water at SR-4 WA-4 — — — — — — — — <0.01 — — — — — 0.26 

Water below MDA AB WA-4W — — — — — — — — <0.01 — — — — — 1.4 

Water below SR-4 WA-4 — — — — — — — — — — — — — — 0.22 

Water Canyon above Cañon de Valle WA-2 — — — — — — — — <0.01 — — — — — 1.2 

Note: Unless otherwise noted, all screening levels are for tap water. Shaded cells indicate reaches with SOFs greater than 1.0 and analytes with ratios greater than 0.1. 
a
 Tap water screening value from NMED (2009, 108070). 

b
 The NMED tap water value for hexavalent chromium is used for chromium. 

c
 Tap water screening value from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

d
 MCL = EPA drinking water standard. 

e 
— = All results were nondetections or no data were available. 
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Table 8.2-5 

Residential Risk Ratios Used to Identify Surface-Water COPCs for Human Health Risk Assessment, Carcinogens 

Location ID Reach A
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SOF Residential SL (µg/L) a 0.448 4.13 0.921 48 2.17 0.000517 b 0.000517 b 48 0.01723 b 0.01723 b 6.11 1.08 16.5 c 

Between E252 and Water at Beta WA-2W — d — — — — — — — <0.01 — 0.02 — — 0.02 

Burning Ground Spring CDV-2W 7.8 0.11 — — — <0.01 — — <0.01 — 6.9 2.6 0.18 18 

Cañon de Valle at Water Canyon CDV-4 — — — — — — — — — — 1.9 — — 1.9 

Cañon de Valle 10 CDV-2E — 0.23 — 0.09 — — — — — — 18 — — 18 

Cañon de Valle 12 CDV-2E — — — — — — — — — — 8.9 — — 8.9 

Cañon de Valle 13 CDV-2E — — — — — — — — — — 6.5 — — 6.5 

Cañon de Valle 15 CDV-2E 7.5 — — — — — — — — — 6.9 — — 14 

Cañon de Valle 16 CDV-2E 11 — — 0.05 — — — — — — 7.4 — — 18 

Cañon de Valle 5 CDV-2W — — — — — — — — — — 37 — — 37 

Cañon de Valle 6 CDV-2W 7.6 — — — 0.06 — — — — — 31 — — 38 

Cañon de Valle 7 CDV-2W 8 0.13 — — — — — — — — 17 — — 25 

Cañon de Valle 8 CDV-2W — — — — — — — — — — 11 — — 11 

Cañon de Valle 9 CDV-2W 8 0.16 — — — — — — — — 19 — — 28 

Cañon de Valle above SR-501 None — — — — — — — — — — — — — — 

Cañon de Valle above Water CDV-4 — — — — — — — — — — 0.97 — — 0.97 

Cañon de Valle below MDA P CDV-2E 6.5 — 0.27 — — — — — <0.01 — 9 — — 16 

Cañon de Valle Q-Site tributary None 4.7 — — — — — — — — — — — — 4.7 

Cañon de Valle tributary at Burn Grounds FL-2 8.9 — — — — — — — — — — — — 8.9 

CdV-5.29 Spring None — — — — — — — — — — — — — — 

Doe Spring None 6.5 — — — — — — — — — — — — 6.5 

Fishladder Spring FL-2 12 — — — — 0.02 <0.01 — <0.01 <0.01 0.47 36 0.6 50 

Fishladder Canyon at Cañon de Valle FL-3 58 — — — — — — 0.11 — — 0.13 — — 58 

Martin Spring MS-1 8.7 — — — 0.05 — — 0.07 — — 30 0.4 0.04 39 

Martin Spring Canyon 1 SS-2 18 — — 0.04 — — — — — — 4.1 — — 22 

Martin Spring Canyon 2 SS-2 21 — — — — — — — — — 0.28 — — 21 
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Table 8.2-5(continued) 

Location ID Reach A
rs

en
ic

 

B
en

ze
ne

 

B
en

zo
[a

]a
nt

hr
ac

en
e 

B
is

[2
-e

th
yl

he
xy

l]p
ht

ha
la

te
 

D
in

itr
ot

ol
ue

ne
[2

,4
-] 

H
ep

ta
ch

lo
ro

di
be

nz
od

io
xi

n[
1,

2,
3,

4,
6,

7,
8-

] 

H
ep

ta
ch

lo
ro

di
be

nz
of

ur
an

[1
,2

,3
,4

,6
,7

,8
-] 

M
et

hy
le

ne
 C

hl
or

id
e 

O
ct

ac
hl

or
od

ib
en

zo
di

ox
in

[1
,2

,3
,4

,6
,7

,8
,9

-] 

O
ct

ac
hl

or
od

ib
en

zo
fu

ra
n[

1,
2,

3,
4,

6,
7,

8,
9-

] 

R
D

X 

Te
tr

ac
hl

or
oe

th
en

e 

Tr
ic

hl
or

oe
th

en
e 

SOF Residential SL (µg/L) a 0.448 4.13 0.921 48 2.17 0.000517 b 0.000517 b 48 0.01723 b 0.01723 b 6.11 1.08 16.5 c 

Martin Spring Canyon 3 SS-2 5.6 — — 0.04 — — — — — — 0.18 — — 5.9 

Martin Spring Canyon 5 SS-3 5.4 — — 0.04 — — — — — — 0.02 — — 5.4 

Martin Spring Canyon 6 SS-3 6.7 — — 0.03 — — — — — — 0.03 — — 6.8 

Peter Spring CDV-1E 3.8 — — — — — — — — — 9.6 — 0.02 13 

S Site Canyon above Water SS-3 — — — — — — — — — — — — — — 

Spring 5 None 7.6 — — — — — — — — — — — — 7.6 

Spring 5A None 8.7 — — — — — — — — — — — — 8.7 

Spring 5B None 10 — — — — — — — — — — — — 10 

Spring 6AAA None 11 — — — — — — — — — — — — 11 

Spring 7 None — — — — — — — — — — — — — — 

Spring 8A None — — — — — — — — — — — — — — 

SWSC Spring CDV-2W 4.7 — — — — — — — — — 10 1.6 0.1 16 

WA-625 Spring WA-3 3.6 — — — — — — — — — — — — 3.6 

Water above S Site Canyon WA-2 — — — — — — — — — — — — — — 

Water at Beta WA-3 — — — — — — — — — — 0.04 — — 0.04 

Water at SR-4 WA-4 — — — — — — — — — — — — — — 

Water below MDA AB WA-4W — — — — — — — — — — — — — — 

Water below SR-4 WA-4 — — — — — — — — — — — — — — 

Water Canyon above Cañon de Valle WA-2 — — — — — — — 0.11 — — — — — 0.11 

Note: Unless otherwise noted, all screening levels are for tap water. Shaded cells indicate reaches with SOFs greater than 1.0 and analytes with ratios greater than 0.1. 
a
 Tap water screening value from NMED (2009, 108070). 

b
 Calculated by dividing the 2,3,7,8-TCDD SL by toxicity equivalency factor for these congeners. 

c
 Tap water screening value from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

d
 — = All results were nondetections or no data were available. 
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Table 8.2-6 

Residential Risk Ratios Used to Identify Surface-Water COPCs for Human Health Risk Assessment, Radionuclides 

Location ID Reach Plutonium-238 Potassium-40 Radium-226 Radium-228 Strontium-90 Thorium-228 Thorium-230 Thorium-232 Tritium Uranium-234 Uranium-235/236 Uranium-238 

SOF Residential SL (pCi/L)a 1.6 280 4 4 40 16 12 2 80000 20 24 24 

Between E252 and Water at Beta WA-2W — b — — — 0.01 — — — <0.01 <0.01 — <0.01 0.02 

Burning Ground Spring CDV-2W — — — — — — — — <0.01 0.02 — <0.01 0.03 

Cañon de Valle at Water Canyon CDV-4 — — — — — — — — <0.01 — — — <0.01 

Cañon de Valle 10 CDV-2E — — — — — — — — <0.01 — — — <0.01 

Cañon de Valle 12 CDV-2E — — — — — — — — <0.01 — — — <0.01 

Cañon de Valle 13 CDV-2E — — — — — — — — <0.01 — — — <0.01 

Cañon de Valle 15 CDV-2E — — — — — — — — <0.01 — — — <0.01 

Cañon de Valle 16 CDV-2E — — — — — — — — <0.01 — — — <0.01 

Cañon de Valle 5 CDV-2W — — — — — — — — <0.01 — — — <0.01 

Cañon de Valle 6 CDV-2W — — — — — — — — <0.01 — — — <0.01 

Cañon de Valle 7 CDV-2W — — — — — — — — <0.01 — — — <0.01 

Cañon de Valle 8 CDV-2W — — — — — — — — <0.01 — — — <0.01 

Cañon de Valle 9 CDV-2W — — — — — — — — <0.01 — — — <0.01 

Cañon de Valle above SR-501 None — — — — — — — — — 0.01 <0.01 <0.01 0.02 

Cañon de Valle above Water CDV-4 — — — — — 0.01 — 0.08 — <0.01 — <0.01 0.1 

Cañon de Valle below MDA P CDV-2E — — — — — — — — <0.01 <0.01 — <0.01 0.01 

Cañon de Valle Q-Site tributary None — — — — — — — — — — — — — 

Cañon de Valle tributary at Burn Grounds FL-2 — — — — — — — — — — — — — 

CdV-5.29 Spring None — — — — — — — — <0.01 — — — <0.01 

Doe Spring None — — — — — — — — <0.01 0.01 — <0.01 0.02 

Fishladder Spring FL-2 — — — — — — — — <0.01 0.03 — 0.02 0.05 

Fishladder Canyon at Cañon de Valle FL-3 — — — — — — — — <0.01 — — — <0.01 

Martin Spring MS-1 — — — — — — — — <0.01 0.07 <0.01 0.04 0.11 

Martin Spring Canyon 1 SS-2 — — — — — — — — <0.01 — — — <0.01 

Martin Spring Canyon 2 SS-2 — — — — — — — — <0.01 — — — <0.01 

Martin Spring Canyon 3 SS-2 — — — — — — — — <0.01 — — — <0.01 

Martin Spring Canyon 5 SS-3 — — — — — — — — <0.01 — — — <0.01 

Martin Spring Canyon 6 SS-3 — — — — — — — — <0.01 — — — <0.01 

Peter Spring CDV-1E — — — — — — — — <0.01 — — — <0.01 

S Site Canyon above Water SS-3 — — — — — — — — — — — — — 

Spring 5 None — 0.14 — — — — — — — 0.13 <0.01 0.06 0.33 

Spring 5A None — — 0.25 — — — — — <0.01 0.07 0.01 0.03 0.37 

Spring 5B None — — — — — — — — <0.01 0.03 <0.01 0.01 0.04 

Spring 6AAA None — — — — — — — — — 0.01 — <0.01 0.01 

Spring 7 None — — — — — — — — — 0.04 — 0.02 0.06 

Spring 8A None — — 0.86 — — — — — <0.01 0.03 — <0.01 0.89 
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Table 8.2-6 (continued) 

Location ID Reach Plutonium-238 Potassium-40 Radium-226 Radium-228 Strontium-90 Thorium-228 Thorium-230 Thorium-232 Tritium Uranium-234 Uranium-235/236 Uranium-238 

SOF Residential SL (pCi/L)a 1.6 280 4 4 40 16 12 2 80000 20 24 24 

SWSC Spring CDV-2W — — — — — 0.03 0.02 0.15 <0.01 0.04 <0.01 0.02 0.26 

WA-625 Spring WA-3 — — — — — — — — <0.01 — — — <0.01 

Water above S Site Canyon WA-2 — — — — — — — — — — — — — 

Water at Beta WA-3 — — — — — — — — <0.01 — — <0.01 <0.01 

Water at SR-4 WA-4 — — — — — 0.04 — — — 0.03 — <0.01 0.07 

Water below MDA AB WA-4W — — — 0.27 — — — — — 0.04 — 0.05 0.36 

Water below SR-4 WA-4 — — — — 0.01 — — — — — — — 0.01 

Water Canyon above Cañon de Valle WA-2 — — — — — — — — <0.01 — — — <0.01 
a 

All screening levels are from DOE DCGs (DOE Order 5400.5, "Radiation Protection of the Public and the Environment") based on 4 mrem/yr. 
b 

— = All results were nondetects or no data were available. 
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Table 8.2-7 

Reaches and Analyte Classes Evaluated for Sediment, Surface Water, and Multimedia Exposure 

Reach Sediment Surface Water Multimedia 

CDV-1C Carcinogen, Noncarcinogen —* — 

CDV-1E Noncarcinogen Carcinogen, Noncarcinogen Noncarcinogen 

CDV-2E Noncarcinogen Carcinogen, Noncarcinogen Noncarcinogen 

CDV-2W Noncarcinogen Carcinogen, Noncarcinogen Noncarcinogen 

CDV-4 — Carcinogen, Noncarcinogen — 

CDVS-1 Noncarcinogen — — 

FL-1 Carcinogen, Noncarcinogen — — 

FL-2 Carcinogen Carcinogen, Noncarcinogen Carcinogen 

FL-3 — Carcinogen, Noncarcinogen — 

MS-1 Carcinogen, Noncarcinogen Carcinogen, Noncarcinogen Carcinogen, Noncarcinogen 

None — Carcinogen — 

SS-1E Carcinogen — — 

SS-1W Carcinogen, Noncarcinogen — — 

SS-2 Carcinogen, Noncarcinogen Carcinogen, Noncarcinogen Carcinogen, Noncarcinogen 

SS-3 — Carcinogen, Noncarcinogen — 

WA-2 — Noncarcinogen — 

WA-2W Carcinogen — — 

WA-3 Carcinogen Carcinogen, Noncarcinogen Carcinogen 

WA-4 Carcinogen — — 

WA-4W — Noncarcinogen — 

WAN-1 Noncarcinogen — — 

*— = Not evaluated (see Tables 8.2-1 through 8.2-6). 

 

Table 8.2-8 

Site-Specific Exposure Scenarios and Complete Exposure Pathways 

Exposure Pathways 

Exposure Scenarios 

Recreational Residential 

Incidental ingestion of soil Xa X 

Inhalation of dust X X 

Dermal contact with soil X X 

Ingestion of surface water X  —b 

Dermal contact with surface water X — 

External irradiation X X 
a
 X = Complete pathway. 

b 
— = Incomplete pathway. 
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Table 8.2-9 

Risk-Based Screening Values 

Medium COPC Endpoint 

Target 
Risk 
Level 

Recreational 
Screening 

Level Units Reference 

Sediment Arsenic Carcinogen 1 x 10-5 27.7 mg/kg LANL (2010, 108613)

Sediment Aroclor-1260 Carcinogen 1 x 10-5 10.5 mg/kg LANL (2010, 108613)

Sediment Benzo[a]anthracene Carcinogen 1 x 10-5 30.1 mg/kg LANL (2010, 108613)

Sediment Benzo[a]pyrene Carcinogen 1 x 10-5 3.01 mg/kg LANL (2010, 108613)

Sediment Benzo[b]fluoranthene Carcinogen 1 x 10-5 30.1 mg/kg LANL (2010, 108613)

Sediment Indeno[1,2,3-cd]pyrene Carcinogen 1 x 10-5 30.1 mg/kg LANL (2010, 108613)

Sediment Aluminum Noncarcinogen HQ=1 791000 mg/kg LANL (2010, 108613)

Sediment Antimony Noncarcinogen HQ=1 317 mg/kg LANL (2010, 108613)

Sediment Barium Noncarcinogen HQ=1 158000 mg/kg LANL (2010, 108613)

Sediment Chromium Noncarcinogen HQ=1 1910 mg/kg LANL (2010, 108613)

Sediment Cobalt Noncarcinogen HQ=1 238 mg/kg LANL (2010, 108613)

Sediment Iron Noncarcinogen HQ=1 554000 mg/kg LANL (2010, 108613)

Sediment Lead Noncarcinogen HQ=1 560 mg/kg LANL (2010, 108613)

Sediment Manganese Noncarcinogen HQ=1 110000 mg/kg LANL (2010, 108613)

Sediment Mercury Noncarcinogen HQ=1 238 mg/kg LANL (2010, 108613)

Sediment Nickel Noncarcinogen HQ=1 15800 mg/kg LANL (2010, 108613)

Sediment Silver Noncarcinogen HQ=1 3960 mg/kg LANL (2010, 108613)

Sediment Thallium Noncarcinogen HQ=1 52.3 mg/kg LANL (2010, 108613)

Sediment Vanadium Noncarcinogen HQ=1 3960 mg/kg LANL (2010, 108613)

Sediment Aroclor-1254 Noncarcinogen HQ=1 6.65 mg/kg LANL (2010, 108613)

Sediment Trinitrotoluene[2,4,6-] Noncarcinogen HQ=1 30.1 mg/kg LANL (2010, 108613)

Water Arsenic Carcinogen 1 x 10-5 78.4 µg/L LANL (2004, 
087390), calculated 

Water Benzene Carcinogen 1 x 10-5 1700 µg/L LANL (2004, 
087390), calculated 

Water Benzo[a]anthracene Carcinogen 1 x 10-5 6.83 µg/L LANL (2004, 
087390), calculated 

Water Methylene Chloride Carcinogen 1 x 10-5 14800 µg/L LANL (2004, 
087390), calculated 

Water RDX Carcinogen 1 x 10-5 1070 µg/L LANL (2004, 
087390), calculated 

Water Tetrachloroethene Carcinogen 1 x 10-5 106 µg/L LANL (2004, 
087390), calculated 

Water Trichloroethene Carcinogen 1 x 10-5 15400 µg/L LANL (2004, 
087390), calculated 

Water Aluminum Noncarcinogen HQ=1 2790000 µg/L LANL (2004, 
087390), calculated 

Water Antimony Noncarcinogen HQ=1 1020 µg/L LANL (2004, 
087390), calculated 
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Table 8.2-9 (continued) 

Medium COPC Endpoint 

Target 
Risk 
Level 

Recreational 
Screening 

Level Units Reference 

Water Barium Noncarcinogen HQ=1 462000 µg/L LANL (2004, 
087390), calculated 

Water Beryllium Noncarcinogen HQ=1 1750 µg/L LANL (2004, 
087390), calculated 

Water Boron Noncarcinogen HQ=1 557000 µg/L LANL (2004, 
087390), calculated 

Water Cadmium Noncarcinogen HQ=1 1080 µg/L LANL (2004, 
087390), calculated 

Water Cobalt Noncarcinogen HQ=1 843 µg/L LANL (2004, 
087390), calculated 

Water Copper Noncarcinogen HQ=1 111000 µg/L LANL (2004, 
087390), calculated 

Water Fluoride Noncarcinogen HQ=1 167000 µg/L LANL (2004, 
087390), calculated 

Water Iron Noncarcinogen HQ=1 1950000 µg/L LANL (2004, 
087390), calculated 

Water Lead Noncarcinogen HQ=1 65 µg/L LANL (2004, 
087390), calculated 

Water Manganese Noncarcinogen HQ=1 48800 µg/L LANL (2004, 
087390), calculated 

Water Nickel Noncarcinogen HQ=1 52500 µg/L LANL (2004, 
087390), calculated 

Water Thallium Noncarcinogen HQ=1 27.9 µg/L LANL (2004, 
087390), calculated 

Water Uranium Noncarcinogen HQ=1 8360 µg/L LANL (2004, 
087390), calculated 

Water Vanadium Noncarcinogen HQ=1 13900 µg/L LANL (2004, 
087390), calculated 

Water Zinc Noncarcinogen HQ=1 841000 µg/L LANL (2004, 
087390), calculated 

Water Acrolein Noncarcinogen HQ=1 1390 µg/L LANL (2004, 
087390), calculated 

Water Amino-2,6-dinitrotoluene[4-] Noncarcinogen HQ=1 5130 µg/L LANL (2004, 
087390), calculated 

Water Amino-4,6-dinitrotoluene[2-] Noncarcinogen HQ=1 5060 µg/L LANL (2004, 
087390), calculated 

Water Pyridine Noncarcinogen HQ=1 2700 µg/L LANL (2004, 
087390), calculated 
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Table 8.2-10 

Summary of Recreational Risk Assessment Results 

Risk Hazard 

Reach Sediment Water Total Sediment Water Total 

CDV-1C 1.4E-06 —* — 0.15 — — 

CDV-1E — 8.0E-07 — 0.33 0.4 0.73 

CDV-2E — 1.3E-06 — 0.17 0.24 0.41 

CDV-2W 3.2E-06 2.2E-06 5.4E-06 — 0.09 — 

CDV-4 — 1.0E-07 — — 0.05 — 

CDVS-1 — — — 0.15 — — 

FL-1 2.6E-06 — — 0.13 — — 

FL-2 1.1E-06 4.4E-06 5.5E-06 — 0.28 — 

FL-3 — 3.3E-06 — — 1.8 — 

MS-1 1.2E-06 2.2E-06 3.4E-06 0.09 0.1 0.19 

SS-1E 2.2E-06 — — — — — 

SS-1W 9.1E-06 — — 0.31 — — 

SS-2 3.3E-06 1.3E-06 4.6E-06 0.13 0.75 0.88 

SS-3 — 4.0E-07 — — 0.15 — 

WA-2 — <1.0E-08 — — 0.04 — 

WA-2W 8.0E-07 <1.0E-08 8.0E-07 — 0.04 — 

WA-3 9.0E-07 2.0E-07 1.1E-06 — 0.04 — 

WA-4 1.6E-06 — — — 0.02 — 

WA-4W — — — — 0.14 — 

WAN-1 — — — 0.13 — — 

None — 6.0E-07 — — 0.09 — 

Note: Shaded cells exceed 10
-5

 carcinogenic risk, hazard index of 1, sediment dose of 15 mrem/yr, or ingested water dose of 
4 mrem/yr. 

*— = Incomplete pathway. 
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Table 8.2-11 

Risk Ratio Based on Recreational EPC for Sediment 

Carcinogens        

Reach Aroclor-1260 Arsenic Benzo[a]anthracene Benzo[a]pyrene Benzo[b]fluoranthene 

SOF Total Risk Recreational Screening Level (mg/kg) 10.5 27.7 30.1 3.01 30.1 

CDV-1C <0.01 0.12 <0.01 0.02 <0.01 0.14 1.4E-06 

FL-1 <0.01 0.23 <0.01 0.02 <0.01 0.26 2.6E-06 

FL-2 <0.01 0.11 <0.01 <0.01 —* 0.11 1.1E-06 

MS-1 <0.01 0.11 <0.01 <0.01 — 0.12 1.2E-06 

SS-1E — 0.22 — — — 0.22 2.2E-06 

SS-1W 0.28 0.28 0.03 0.29 0.03 0.91 9.1E-06 

SS-2 0.02 0.09 0.02 0.18 0.02 0.33 3.3E-06 

WA-2W — 0.08 — — — 0.08 8.0E-07 

WA-3 <0.01 0.07 <0.01 0.02 <0.01 0.09 9.0E-07 

WA-4 <0.01 0.15 <0.01 <0.01 — 0.16 1.6E-06 
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SOF HI Recreational Screening Level (mg/kg) 791000 317 6.65 158000 1910 238 554000 560 110000 238 15800 3960 52.3 30.1 3960 

CDV-1C 0.01 — <0.01 <0.01 <0.01 0.02 0.02 0.03 <0.01 <0.01 <0.01 0.03 <0.01 — <0.01 0.15 0.15 

CDV-1E <0.01 — <0.01 0.02 <0.01 0.03 0.02 0.19 <0.01 <0.01 <0.01 0.02 <0.01 0.01 <0.01 0.33 0.33 

CDV-2E <0.01 <0.01 <0.01 0.03 <0.01 0.02 0.02 0.06 <0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 0.17 0.17 

CDV-2W <0.01 — <0.01 0.13 <0.01 0.06 0.02 0.08 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.32 0.32 

CDVS-1 <0.01 <0.01 <0.01 <0.01 0.02 0.02 0.02 0.05 <0.01 <0.01 0.02 <0.01 <0.01 — <0.01 0.15 0.15 

FL-1 0.01 — <0.01 <0.01 0.01 0.03 0.02 0.03 <0.01 <0.01 <0.01 — — — 0.01 0.13 0.13 

MS-1 0.01 — — <0.01 <0.01 0.02 0.02 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 — <0.01 0.09 0.09 

SS-1W 0.01 — — <0.01 0.01 0.02 0.02 0.14 <0.01 <0.01 <0.01 <0.01 <0.01 0.08 <0.01 0.31 0.31 

SS-2 <0.01 — <0.01 <0.01 <0.01 0.02 0.02 0.05 <0.01 <0.01 <0.01 <0.01 — 0.01 <0.01 0.13 0.13 

WAN-1 0.01 — — <0.01 <0.01 0.03 0.02 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 — <0.01 0.13 0.13 

*— = All results were nondetect, less than background, or no data were available. 
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Table 8.2-12 

Risk Ratios Based on EPCs for Surface Water, Recreational Scenario 

Carcinogens 

Location ID Reach Arsenic Benzene Benzo[a]anthracene Methylene Chloride RDX Tetrachloroethene Trichloroethene 

SOF Risk Recreational Screening Level (µg/L) 78.4 1700 6.83 14800 1070 106 15400 

Peter Spring CDV-1E 0.02 —* — — 0.05 — <0.01 0.08 8.0E-07 

Cañon de Valle 10 CDV-2E — <0.01 — — 0.1 — — 0.1 1.0E-06 

Cañon de Valle 12 CDV-2E — — — — 0.05 — — 0.05 5.0E-07 

Cañon de Valle 13 CDV-2E — — — — 0.04 — — 0.04 4.0E-07 

Cañon de Valle 15 CDV-2E 0.04 — — — 0.04 — — 0.08 8.0E-07 

Cañon de Valle 16 CDV-2E 0.06 — — — 0.04 — — 0.1 1.0E-06 

Cañon de Valle below MDA P CDV-2E 0.04 — 0.04 — 0.05 — — 0.13 1.3E-06 

Burning Ground Spring CDV-2W 0.04 <0.01 — — 0.04 0.03 <0.01 0.11 1.1E-06 

Cañon de Valle 5 CDV-2W — — — — 0.21 — — 0.21 2.1E-06 

Cañon de Valle 6 CDV-2W 0.04 — — — 0.18 — — 0.22 2.2E-06 

Cañon de Valle 7 CDV-2W 0.05 <0.01 — — 0.09 — — 0.14 1.4E-06 

Cañon de Valle 8 CDV-2W — — — — 0.06 — — 0.06 6.0E-07 

Cañon de Valle 9 CDV-2W 0.05 <0.01 — — 0.11 — — 0.16 1.6E-06 

SWSC Spring CDV-2W 0.03 — — — 0.06 0.02 <0.01 0.1 1.0E-06 

Cañon de Valle at Water Canyon CDV-4 — — — — 0.01 — — 0.01 1.0E-07 

Cañon de Valle above Water CDV-4 — — — — <0.01 — — <0.01 <1.0E-08 

Cañon de Valle tributary at Burn Grounds FL-2 0.05 — — — — — — 0.05 5.0E-07 

Fishladder Spring FL-2 0.07 — — — <0.01 0.37 <0.01 0.44 4.4E-06 

Fishladder Canyon at Cañon de Valle FL-3 0.33 — — <0.01 <0.01 — — 0.33 3.3E-06 

Martin Spring MS-1 0.05 — — <0.01 0.17 <0.01 <0.01 0.22 2.2E-06 

Martin Spring Canyon 1 SS-2 0.1 — — — 0.02 — — 0.13 1.3E-06 

Martin Spring Canyon 2 SS-2 0.12 — — — <0.01 — — 0.12 1.2E-06 

Martin Spring Canyon 3 SS-2 0.03 — — — <0.01 — — 0.03 3.0E-07 

Martin Spring Canyon 5 SS-3 0.03 — — — <0.01 — — 0.03 3.0E-07 

Martin Spring Canyon 6 SS-3 0.04 — — — <0.01 — — 0.04 4.0E-07 

WA-625 Spring WA-3 0.02 — — — — — — 0.02 2.0E-07 

Cañon de Valle Q-Site tributary None 0.03 — — — — — — 0.03 3.0E-07 

Doe Spring None 0.04 — — — — — — 0.04 4.0E-07 

Spring 5 None 0.04 — — — — — — 0.04 4.0E-07 

Spring 5A None 0.05 — — — — — — 0.05 5.0E-07 

Spring 5B None 0.06 — — — — — — 0.06 6.0E-07 

Spring 6AAA None 0.06 — — — — — — 0.06 6.0E-07 
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Table 8.2-12 (continued) 

Noncarcinogens 
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SOF HI Recreational Screening Level (µg/L) 2790000 1020 462000 1750 557000 1080 843 111000 167000 1950000 65 48800 52500 27.9 8360 13900 841000 1390 5130 5060 

Peter Spring CDV-1E <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.31 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 0.4 0.4 

Cañon de Valle 10 CDV-2E <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 0.05 0.05 

Cañon de Valle 12 CDV-2E <0.01 <0.01 0.01 <0.01 — <0.01 <0.01 <0.01 <0.01 <0.01 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 0.08 0.08 

Cañon de Valle 13 CDV-2E <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 0.24 0.24 

Cañon de Valle 15 CDV-2E <0.01 <0.01 0.02 — <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 0.07 0.07 

Cañon de Valle 16 CDV-2E <0.01 <0.01 0.01 — — <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 0.03 0.03 

Cañon de Valle below MDA P CDV-2E <0.01 — <0.01 — <0.01 — <0.01 — <0.01 <0.01 0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 — <0.01 <0.01 0.05 0.05 

Burning Ground Spring CDV-2W <0.01 — <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 — <0.01 <0.01 0.04 0.04 

Cañon de Valle 5 CDV-2W <0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 — <0.01 <0.01 0.05 0.05 

Cañon de Valle 6 CDV-2W <0.01 — 0.01 <0.01 — <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 0.05 0.05 

Cañon de Valle 7 CDV-2W <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.04 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 0.07 0.07 

Cañon de Valle 8 CDV-2W <0.01 — <0.01 <0.01 <0.01 — <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 — — <0.01 <0.01 0.05 0.05 

Cañon de Valle 9 CDV-2W <0.01 — <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 0.09 0.09 

SWSC Spring CDV-2W <0.01 0.01 <0.01 — <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 — <0.01 <0.01 0.07 0.07 

Cañon de Valle at Water Canyon CDV-4 <0.01 — <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 0.04 0.04 

Cañon de Valle tributary at Burn Grounds FL-2 — — — — — <0.01 — — — — 0.28 — — — — — — — — — 0.28 0.28 

Fishladder Spring FL-2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.21 0.01 <0.01 0.02 <0.01 <0.01 <0.01 — — — 0.28 0.28 

Fishladder Canyon at Cañon de Valle FL-3 0.04 — 0.01 <0.01 <0.01 <0.01 0.05 <0.01 <0.01 0.04 1.3 0.32 <0.01 0.04 <0.01 <0.01 <0.01 — — — 1.8 1.8 

Martin Spring MS-1 <0.01 — <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.06 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 — <0.01 <0.01 0.1 0.1 

Martin Spring Canyon 1 SS-2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.68 0.02 <0.01 0.01 <0.01 <0.01 <0.01 — — — 0.75 0.75 

Martin Spring Canyon 2 SS-2 <0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 <0.01 <0.01 <0.01 0.08 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 — — — 0.12 0.12 

Martin Spring Canyon 3 SS-2 <0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 <0.01 <0.01 <0.01 0.07 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 — — — 0.1 0.1 

Martin Spring Canyon 5 SS-3 <0.01 <0.01 <0.01 <0.01 — <0.01 <0.01 <0.01 <0.01 <0.01 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 — — — 0.09 0.09 

Martin Spring Canyon 6 SS-3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.11 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 — — — 0.15 0.15 

Water Canyon above Cañon de Valle WA-2 <0.01 — <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 — — — 0.04 0.04 

WA-625 Spring WA-3 <0.01 — <0.01 — <0.01 — — — <0.01 <0.01 — <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 — — 0.03 0.03 

Water below MDA AB WA-4W <0.01 — <0.01 — <0.01 <0.01 — <0.01 — <0.01 0.13 <0.01 <0.01 — <0.01 <0.01 <0.01 — — — 0.14 0.14 

Note: Shaded cells exceed hazard index or hazard quotient of 1. 

*— = All results were nondetect, less than background, or no data were available. 
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Table 8.2-13 

EPCs for Sediment COPCs, Recreational Scenario 

Reach End Point* Analyte EPC Units 

CDV-1C Carcinogen Aroclor-1260 0.0174 mg/kg 

CDV-1C Carcinogen Arsenic 3.201 mg/kg 

CDV-1C Carcinogen Benzo[a]anthracene 0.0558 mg/kg 

CDV-1C Carcinogen Benzo[a]pyrene 0.0461 mg/kg 

CDV-1C Carcinogen Benzo[b]fluoranthene 0.11 mg/kg 

FL-1 Carcinogen Aroclor-1260 0.0208 mg/kg 

FL-1 Carcinogen Arsenic 6.477 mg/kg 

FL-1 Carcinogen Benzo[a]anthracene 0.072 mg/kg 

FL-1 Carcinogen Benzo[a]pyrene 0.0618 mg/kg 

FL-1 Carcinogen Benzo[b]fluoranthene 0.0933 mg/kg 

FL-2 Carcinogen Aroclor-1260 0.00817 mg/kg 

FL-2 Carcinogen Arsenic 2.917 mg/kg 

FL-2 Carcinogen Benzo[a]anthracene 0.0191 mg/kg 

FL-2 Carcinogen Benzo[a]pyrene 0.0148 mg/kg 

MS-1 Carcinogen Aroclor-1260 0.00659 mg/kg 

MS-1 Carcinogen Arsenic 2.996 mg/kg 

MS-1 Carcinogen Benzo[a]anthracene 0.0236 mg/kg 

MS-1 Carcinogen Benzo[a]pyrene 0.0249 mg/kg 

SS-1E Carcinogen Arsenic 6.193 mg/kg 

SS-1W Carcinogen Aroclor-1260 2.921 mg/kg 

SS-1W Carcinogen Arsenic 7.755 mg/kg 

SS-1W Carcinogen Benzo[a]anthracene 0.821 mg/kg 

SS-1W Carcinogen Benzo[a]pyrene 0.883 mg/kg 

SS-1W Carcinogen Benzo[b]fluoranthene 1.012 mg/kg 

SS-2 Carcinogen Aroclor-1260 0.212 mg/kg 

SS-2 Carcinogen Arsenic 2.573 mg/kg 

SS-2 Carcinogen Benzo[a]anthracene 0.53 mg/kg 

SS-2 Carcinogen Benzo[a]pyrene 0.552 mg/kg 

SS-2 Carcinogen Benzo[b]fluoranthene 0.628 mg/kg 

WA-2W Carcinogen Arsenic 2.285 mg/kg 

WA-3 Carcinogen Aroclor-1260 0.00796 mg/kg 

WA-3 Carcinogen Arsenic 1.812 mg/kg 

WA-3 Carcinogen Benzo[a]anthracene 0.0542 mg/kg 

WA-3 Carcinogen Benzo[a]pyrene 0.0523 mg/kg 

WA-3 Carcinogen Benzo[b]fluoranthene 0.0949 mg/kg 

WA-4 Carcinogen Aroclor-1260 0.00337 mg/kg 

WA-4 Carcinogen Arsenic 4.181 mg/kg 
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Table 8.2-13 (continued) 

Reach End Point* Analyte EPC Units 

WA-4 Carcinogen Benzo[a]anthracene 0.00806 mg/kg 

WA-4 Carcinogen Benzo[a]pyrene 0.0183 mg/kg 

CDV-1C Noncarcinogen Aluminum 9605 mg/kg 

CDV-1C Noncarcinogen Aroclor-1254 0.0506 mg/kg 

CDV-1C Noncarcinogen Barium 280.1 mg/kg 

CDV-1C Noncarcinogen Chromium 9.438 mg/kg 

CDV-1C Noncarcinogen Cobalt 5.59 mg/kg 

CDV-1C Noncarcinogen Iron 11576 mg/kg 

CDV-1C Noncarcinogen Lead 15.09 mg/kg 

CDV-1C Noncarcinogen Manganese 638.8 mg/kg 

CDV-1C Noncarcinogen Mercury 0.0405 mg/kg 

CDV-1C Noncarcinogen Nickel 73.87 mg/kg 

CDV-1C Noncarcinogen Silver 118 mg/kg 

CDV-1C Noncarcinogen Thallium 0.296 mg/kg 

CDV-1C Noncarcinogen Vanadium 21.21 mg/kg 

CDV-1E Noncarcinogen Aluminum 6867 mg/kg 

CDV-1E Noncarcinogen Aroclor-1254 0.00355 mg/kg 

CDV-1E Noncarcinogen Barium 3847 mg/kg 

CDV-1E Noncarcinogen Chromium 8.014 mg/kg 

CDV-1E Noncarcinogen Cobalt 6.978 mg/kg 

CDV-1E Noncarcinogen Iron 11020 mg/kg 

CDV-1E Noncarcinogen Lead 108.3 mg/kg 

CDV-1E Noncarcinogen Manganese 561.6 mg/kg 

CDV-1E Noncarcinogen Mercury 0.0322 mg/kg 

CDV-1E Noncarcinogen Nickel 15.25 mg/kg 

CDV-1E Noncarcinogen Silver 85.58 mg/kg 

CDV-1E Noncarcinogen Thallium 0.196 mg/kg 

CDV-1E Noncarcinogen Trinitrotoluene[2,4,6-] 0.369 mg/kg 

CDV-1E Noncarcinogen Vanadium 19.7 mg/kg 

CDV-2E Noncarcinogen Aluminum 5888 mg/kg 

CDV-2E Noncarcinogen Antimony 1.16 mg/kg 

CDV-2E Noncarcinogen Aroclor-1254 0.0568 mg/kg 

CDV-2E Noncarcinogen Barium 4964 mg/kg 

CDV-2E Noncarcinogen Chromium 9.519 mg/kg 

CDV-2E Noncarcinogen Cobalt 4.315 mg/kg 

CDV-2E Noncarcinogen Iron 9680 mg/kg 

CDV-2E Noncarcinogen Lead 33.68 mg/kg 

CDV-2E Noncarcinogen Manganese 352.9 mg/kg 

CDV-2E Noncarcinogen Mercury 0.0385 mg/kg 
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Table 8.2-13 (continued) 

Reach End Point* Analyte EPC Units 

CDV-2E Noncarcinogen Nickel 10.09 mg/kg 

CDV-2E Noncarcinogen Silver 5.605 mg/kg 

CDV-2E Noncarcinogen Trinitrotoluene[2,4,6-] 0.291 mg/kg 

CDV-2E Noncarcinogen Vanadium 13.5 mg/kg 

CDV-2W Noncarcinogen Aluminum 6867 mg/kg 

CDV-2W Noncarcinogen Aroclor-1254 0.00674 mg/kg 

CDV-2W Noncarcinogen Barium 20207 mg/kg 

CDV-2W Noncarcinogen Chromium 7.116 mg/kg 

CDV-2W Noncarcinogen Cobalt 13.45 mg/kg 

CDV-2W Noncarcinogen Iron 10374 mg/kg 

CDV-2W Noncarcinogen Lead 44.4 mg/kg 

CDV-2W Noncarcinogen Manganese 478.5 mg/kg 

CDV-2W Noncarcinogen Mercury 0.0354 mg/kg 

CDV-2W Noncarcinogen Nickel 18.36 mg/kg 

CDV-2W Noncarcinogen Silver 17.51 mg/kg 

CDV-2W Noncarcinogen Thallium 0.226 mg/kg 

CDV-2W Noncarcinogen Trinitrotoluene[2,4,6-] 0.242 mg/kg 

CDV-2W Noncarcinogen Vanadium 18.8 mg/kg 

CDVS-1 Noncarcinogen Aluminum 7272 mg/kg 

CDVS-1 Noncarcinogen Antimony 0.681 mg/kg 

CDVS-1 Noncarcinogen Aroclor-1254 0.0238 mg/kg 

CDVS-1 Noncarcinogen Barium 481.5 mg/kg 

CDVS-1 Noncarcinogen Chromium 35.05 mg/kg 

CDVS-1 Noncarcinogen Cobalt 4.419 mg/kg 

CDVS-1 Noncarcinogen Iron 11592 mg/kg 

CDVS-1 Noncarcinogen Lead 25.22 mg/kg 

CDVS-1 Noncarcinogen Manganese 435.4 mg/kg 

CDVS-1 Noncarcinogen Mercury 0.0273 mg/kg 

CDVS-1 Noncarcinogen Nickel 240.3 mg/kg 

CDVS-1 Noncarcinogen Silver 14.65 mg/kg 

CDVS-1 Noncarcinogen Thallium 0.169 mg/kg 

CDVS-1 Noncarcinogen Vanadium 17.91 mg/kg 

FL-1 Noncarcinogen Aluminum 8531 mg/kg 

FL-1 Noncarcinogen Aroclor-1254 0.0149 mg/kg 

FL-1 Noncarcinogen Barium 279 mg/kg 

FL-1 Noncarcinogen Chromium 20.1 mg/kg 

FL-1 Noncarcinogen Cobalt 7.175 mg/kg 

FL-1 Noncarcinogen Iron 13085 mg/kg 

FL-1 Noncarcinogen Lead 19.19 mg/kg 
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Table 8.2-13 (continued) 

Reach End Point* Analyte EPC Units 

FL-1 Noncarcinogen Manganese 714.7 mg/kg 

FL-1 Noncarcinogen Mercury 0.0655 mg/kg 

FL-1 Noncarcinogen Nickel 8.402 mg/kg 

FL-1 Noncarcinogen Vanadium 44.61 mg/kg 

MS-1 Noncarcinogen Aluminum 8488 mg/kg 

MS-1 Noncarcinogen Barium 99.11 mg/kg 

MS-1 Noncarcinogen Chromium 6.351 mg/kg 

MS-1 Noncarcinogen Cobalt 4.292 mg/kg 

MS-1 Noncarcinogen Iron 10270 mg/kg 

MS-1 Noncarcinogen Lead 12.45 mg/kg 

MS-1 Noncarcinogen Manganese 479.5 mg/kg 

MS-1 Noncarcinogen Mercury 0.152 mg/kg 

MS-1 Noncarcinogen Nickel 5.812 mg/kg 

MS-1 Noncarcinogen Silver 1.546 mg/kg 

MS-1 Noncarcinogen Thallium 0.164 mg/kg 

MS-1 Noncarcinogen Vanadium 19.55 mg/kg 

SS-1W Noncarcinogen Aluminum 10834 mg/kg 

SS-1W Noncarcinogen Barium 1128 mg/kg 

SS-1W Noncarcinogen Chromium 19.26 mg/kg 

SS-1W Noncarcinogen Cobalt 4.223 mg/kg 

SS-1W Noncarcinogen Iron 12378 mg/kg 

SS-1W Noncarcinogen Lead 76.03 mg/kg 

SS-1W Noncarcinogen Manganese 515.9 mg/kg 

SS-1W Noncarcinogen Mercury 1.442 mg/kg 

SS-1W Noncarcinogen Nickel 7.446 mg/kg 

SS-1W Noncarcinogen Silver 1.352 mg/kg 

SS-1W Noncarcinogen Thallium 0.251 mg/kg 

SS-1W Noncarcinogen Trinitrotoluene[2,4,6-] 2.389 mg/kg 

SS-1W Noncarcinogen Vanadium 32.54 mg/kg 

SS-2 Noncarcinogen Aluminum 7167 mg/kg 

SS-2 Noncarcinogen Aroclor-1254 0.0339 mg/kg 

SS-2 Noncarcinogen Barium 469.5 mg/kg 

SS-2 Noncarcinogen Chromium 9.045 mg/kg 

SS-2 Noncarcinogen Cobalt 4.437 mg/kg 

SS-2 Noncarcinogen Iron 11581 mg/kg 

SS-2 Noncarcinogen Lead 25.77 mg/kg 

SS-2 Noncarcinogen Manganese 479.6 mg/kg 

SS-2 Noncarcinogen Mercury 0.137 mg/kg 

SS-2 Noncarcinogen Nickel 6.535 mg/kg 
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Table 8.2-13 (continued) 

Reach End Point* Analyte EPC Units 

SS-2 Noncarcinogen Silver 0.43 mg/kg 

SS-2 Noncarcinogen Trinitrotoluene[2,4,6-] 0.322 mg/kg 

SS-2 Noncarcinogen Vanadium 26.11 mg/kg 

WAN-1 Noncarcinogen Aluminum 9491 mg/kg 

WAN-1 Noncarcinogen Barium 803.2 mg/kg 

WAN-1 Noncarcinogen Chromium 8.828 mg/kg 

WAN-1 Noncarcinogen Cobalt 6.887 mg/kg 

WAN-1 Noncarcinogen Iron 13683 mg/kg 

WAN-1 Noncarcinogen Lead 19.44 mg/kg 

WAN-1 Noncarcinogen Manganese 524.2 mg/kg 

WAN-1 Noncarcinogen Mercury 0.0565 mg/kg 

WAN-1 Noncarcinogen Nickel 7.231 mg/kg 

WAN-1 Noncarcinogen Silver 10.47 mg/kg 

WAN-1 Noncarcinogen Thallium 0.218 mg/kg 

WAN-1 Noncarcinogen Vanadium 25.86 mg/kg 
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Table 8.2-14 

EPCs for Surface-Water COPCs, Recreational Scenario 

Location ID Reach End Point Analyte EPC Units 

Peter Spring CDV-1E Carcinogen Arsenic 1.7 µg/L 

Peter Spring CDV-1E Carcinogen RDX 58.7 µg/L 

Cañon de Valle 10 CDV-2E Carcinogen Benzene 0.93 µg/L 

Cañon de Valle 10 CDV-2E Carcinogen RDX 108 µg/L 

Cañon de Valle 12 CDV-2E Carcinogen RDX 54.5 µg/L 

Cañon de Valle 13 CDV-2E Carcinogen RDX 40 µg/L 

Cañon de Valle 15 CDV-2E Carcinogen Arsenic 3.37 µg/L 

Cañon de Valle 15 CDV-2E Carcinogen RDX 42.3 µg/L 

Cañon de Valle 16 CDV-2E Carcinogen Arsenic 4.85 µg/L 

Cañon de Valle 16 CDV-2E Carcinogen RDX 45.3 µg/L 

Cañon de Valle below MDA P CDV-2E Carcinogen Arsenic 2.9 µg/L 

Cañon de Valle below MDA P CDV-2E Carcinogen Benzo[a]anthracene 0.25 µg/L 

Cañon de Valle below MDA P CDV-2E Carcinogen RDX 55.2 µg/L 

Burning Ground Spring CDV-2W Carcinogen Arsenic 3.49 µg/L 

Burning Ground Spring CDV-2W Carcinogen Benzene 0.45 µg/L 

Burning Ground Spring CDV-2W Carcinogen RDX 42.1 µg/L 

Burning Ground Spring CDV-2W Carcinogen Tetrachloroethene 2.8 µg/L 

Burning Ground Spring CDV-2W Carcinogen Trichloroethene 2.9 µg/L 

Cañon de Valle 5 CDV-2W Carcinogen RDX 226 µg/L 

Cañon de Valle 6 CDV-2W Carcinogen Arsenic 3.4 µg/L 

Cañon de Valle 6 CDV-2W Carcinogen RDX 188 µg/L 

Cañon de Valle 7 CDV-2W Carcinogen Arsenic 3.6 µg/L 

Cañon de Valle 7 CDV-2W Carcinogen Benzene 0.55 µg/L 

Cañon de Valle 7 CDV-2W Carcinogen RDX 101 µg/L 

Cañon de Valle 8 CDV-2W Carcinogen RDX 68.1 µg/L 

Cañon de Valle 9 CDV-2W Carcinogen Arsenic 3.6 µg/L 

Cañon de Valle 9 CDV-2W Carcinogen Benzene 0.68 µg/L 

Cañon de Valle 9 CDV-2W Carcinogen RDX 118 µg/L 

SWSC Spring CDV-2W Carcinogen Arsenic 2.1 µg/L 

SWSC Spring CDV-2W Carcinogen RDX 61 µg/L 

SWSC Spring CDV-2W Carcinogen Tetrachloroethene 1.7 µg/L 

Cañon de Valle above Water CDV-4 Carcinogen RDX 5.94 µg/L 

Cañon de Valle at Water Canyon CDV-4 Carcinogen RDX 11.7 µg/L 

Cañon de Valle tributary at Burn 
Grounds 

FL-2 Carcinogen Arsenic 4 µg/L 

Fishladder Spring FL-2 Carcinogen Arsenic 5.54 µg/L 

Fishladder Spring FL-2 Carcinogen RDX 2.88 µg/L 
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Table 8.2-14 (continued) 

Location ID Reach End Point Analyte EPC Units 

Fishladder Spring FL-2 Carcinogen Tetrachloroethene 39.1 µg/L 

Fishladder Spring FL-2 Carcinogen Trichloroethene 9.9 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Carcinogen Arsenic 25.8 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Carcinogen Methylene Chloride 5.04 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Carcinogen RDX 0.77 µg/L 

Martin Spring MS-1 Carcinogen Arsenic 3.89 µg/L 

Martin Spring MS-1 Carcinogen RDX 181 µg/L 

Martin Spring MS-1 Carcinogen Tetrachloroethene 0.428 µg/L 

Cañon de Valle Q-Site tributary None Carcinogen Arsenic 2.1 µg/L 

Doe Spring None Carcinogen Arsenic 2.9 µg/L 

Spring 5 None Carcinogen Arsenic 3.4 µg/L 

Spring 5A None Carcinogen Arsenic 3.9 µg/L 

Spring 5B None Carcinogen Arsenic 4.56 µg/L 

Spring 6AAA None Carcinogen Arsenic 4.9 µg/L 

Martin Spring Canyon 1 SS-2 Carcinogen Arsenic 8.17 µg/L 

Martin Spring Canyon 1 SS-2 Carcinogen RDX 25.1 µg/L 

Martin Spring Canyon 2 SS-2 Carcinogen Arsenic 9.2 µg/L 

Martin Spring Canyon 2 SS-2 Carcinogen RDX 1.71 µg/L 

Martin Spring Canyon 3 SS-2 Carcinogen Arsenic 2.53 µg/L 

Martin Spring Canyon 3 SS-2 Carcinogen RDX 1.13 µg/L 

Martin Spring Canyon 5 SS-3 Carcinogen Arsenic 2.41 µg/L 

Martin Spring Canyon 6 SS-3 Carcinogen Arsenic 3.02 µg/L 

WA-625 Spring WA-3 Carcinogen Arsenic 1.6 µg/L 

Peter Spring CDV-1E Noncarcinogen Aluminum 14900 µg/L 

Peter Spring CDV-1E Noncarcinogen Barium 3470 µg/L 

Peter Spring CDV-1E Noncarcinogen Cadmium 2.7 µg/L 

Peter Spring CDV-1E Noncarcinogen Cobalt 8.5 µg/L 

Peter Spring CDV-1E Noncarcinogen Fluoride 222 µg/L 

Peter Spring CDV-1E Noncarcinogen Iron 12400 µg/L 

Peter Spring CDV-1E Noncarcinogen Lead 20 µg/L 

Peter Spring CDV-1E Noncarcinogen Manganese 2800 µg/L 

Peter Spring CDV-1E Noncarcinogen Vanadium 21.2 µg/L 

Cañon de Valle 10 CDV-2E Noncarcinogen Barium 4890 µg/L 

Cañon de Valle 10 CDV-2E Noncarcinogen Cobalt 4.98 µg/L 

Cañon de Valle 10 CDV-2E Noncarcinogen Fluoride 289 µg/L 

Cañon de Valle 10 CDV-2E Noncarcinogen Manganese 103 µg/L 

Cañon de Valle 10 CDV-2E Noncarcinogen Pyridine 6.1 µg/L 
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Table 8.2-14 (continued) 

Location ID Reach End Point Analyte EPC Units 

Cañon de Valle 10 CDV-2E Noncarcinogen Thallium 0.34 µg/L 

Cañon de Valle 12 CDV-2E Noncarcinogen Aluminum 5640 µg/L 

Cañon de Valle 12 CDV-2E Noncarcinogen Barium 5600 µg/L 

Cañon de Valle 12 CDV-2E Noncarcinogen Cobalt 2.4 µg/L 

Cañon de Valle 12 CDV-2E Noncarcinogen Iron 2840 µg/L 

Cañon de Valle 12 CDV-2E Noncarcinogen Lead 3.7 µg/L 

Cañon de Valle 12 CDV-2E Noncarcinogen Manganese 91 µg/L 

Cañon de Valle 13 CDV-2E Noncarcinogen Aluminum 5470 µg/L 

Cañon de Valle 13 CDV-2E Noncarcinogen Barium 8370 µg/L 

Cañon de Valle 13 CDV-2E Noncarcinogen Cobalt 1.44 µg/L 

Cañon de Valle 13 CDV-2E Noncarcinogen Fluoride 250 µg/L 

Cañon de Valle 13 CDV-2E Noncarcinogen Iron 3140 µg/L 

Cañon de Valle 13 CDV-2E Noncarcinogen Lead 13.1 µg/L 

Cañon de Valle 13 CDV-2E Noncarcinogen Manganese 113 µg/L 

Cañon de Valle 15 CDV-2E Noncarcinogen Barium 7310 µg/L 

Cañon de Valle 15 CDV-2E Noncarcinogen Cobalt 3.4 µg/L 

Cañon de Valle 15 CDV-2E Noncarcinogen Fluoride 252 µg/L 

Cañon de Valle 15 CDV-2E Noncarcinogen Lead 2.04 µg/L 

Cañon de Valle 15 CDV-2E Noncarcinogen Thallium 0.4 µg/L 

Cañon de Valle 16 CDV-2E Noncarcinogen Barium 6450 µg/L 

Cañon de Valle 16 CDV-2E Noncarcinogen Cobalt 1.34 µg/L 

Cañon de Valle below MDA P CDV-2E Noncarcinogen Barium 3490 µg/L 

Cañon de Valle below MDA P CDV-2E Noncarcinogen Cobalt 2.27 µg/L 

Cañon de Valle below MDA P CDV-2E Noncarcinogen Fluoride 248 µg/L 

Cañon de Valle below MDA P CDV-2E Noncarcinogen Manganese 166 µg/L 

Cañon de Valle below MDA P CDV-2E Noncarcinogen Thallium 0.69 µg/L 

Burning Ground Spring CDV-2W Noncarcinogen Aluminum 3720 µg/L 

Burning Ground Spring CDV-2W Noncarcinogen Cobalt 3.39 µg/L 

Burning Ground Spring CDV-2W Noncarcinogen Fluoride 255 µg/L 

Burning Ground Spring CDV-2W Noncarcinogen Thallium 0.46 µg/L 

Cañon de Valle 5 CDV-2W Noncarcinogen Amino-2,6-dinitrotoluene[4-] 8.55 µg/L 

Cañon de Valle 5 CDV-2W Noncarcinogen Barium 3610 µg/L 

Cañon de Valle 5 CDV-2W Noncarcinogen Cobalt 4.34 µg/L 

Cañon de Valle 5 CDV-2W Noncarcinogen Fluoride 237 µg/L 

Cañon de Valle 5 CDV-2W Noncarcinogen Thallium 0.42 µg/L 

Cañon de Valle 6 CDV-2W Noncarcinogen Amino-2,6-dinitrotoluene[4-] 9.03 µg/L 

Cañon de Valle 6 CDV-2W Noncarcinogen Amino-4,6-dinitrotoluene[2-] 8.11 µg/L 

Cañon de Valle 6 CDV-2W Noncarcinogen Barium 5060 µg/L 

Cañon de Valle 6 CDV-2W Noncarcinogen Cobalt 5 µg/L 
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Table 8.2-14 (continued) 

Location ID Reach End Point Analyte EPC Units 

Cañon de Valle 6 CDV-2W Noncarcinogen Fluoride 222 µg/L 

Cañon de Valle 6 CDV-2W Noncarcinogen Lead 1.62 µg/L 

Cañon de Valle 7 CDV-2W Noncarcinogen Barium 3170 µg/L 

Cañon de Valle 7 CDV-2W Noncarcinogen Cobalt 4.36 µg/L 

Cañon de Valle 7 CDV-2W Noncarcinogen Fluoride 241 µg/L 

Cañon de Valle 7 CDV-2W Noncarcinogen Lead 2.29 µg/L 

Cañon de Valle 7 CDV-2W Noncarcinogen Manganese 138 µg/L 

Cañon de Valle 7 CDV-2W Noncarcinogen Pyridine 16.1 µg/L 

Cañon de Valle 7 CDV-2W Noncarcinogen Thallium 0.37 µg/L 

Cañon de Valle 8 CDV-2W Noncarcinogen Barium 2990 µg/L 

Cañon de Valle 8 CDV-2W Noncarcinogen Cobalt 4.21 µg/L 

Cañon de Valle 8 CDV-2W Noncarcinogen Fluoride 230 µg/L 

Cañon de Valle 8 CDV-2W Noncarcinogen Lead 1.9 µg/L 

Cañon de Valle 8 CDV-2W Noncarcinogen Pyridine 9.8 µg/L 

Cañon de Valle 9 CDV-2W Noncarcinogen Barium 3420 µg/L 

Cañon de Valle 9 CDV-2W Noncarcinogen Cobalt 4.76 µg/L 

Cañon de Valle 9 CDV-2W Noncarcinogen Fluoride 221 µg/L 

Cañon de Valle 9 CDV-2W Noncarcinogen Lead 3.98 µg/L 

Cañon de Valle 9 CDV-2W Noncarcinogen Manganese 283 µg/L 

Cañon de Valle 9 CDV-2W Noncarcinogen Pyridine 7 µg/L 

SWSC Spring CDV-2W Noncarcinogen Aluminum 4340 µg/L 

SWSC Spring CDV-2W Noncarcinogen Antimony 14.4 µg/L 

SWSC Spring CDV-2W Noncarcinogen Cobalt 2.97 µg/L 

SWSC Spring CDV-2W Noncarcinogen Fluoride 229 µg/L 

SWSC Spring CDV-2W Noncarcinogen Thallium 0.6 µg/L 

Cañon de Valle above Water CDV-4 Noncarcinogen Aluminum 8260 µg/L 

Cañon de Valle above Water CDV-4 Noncarcinogen Barium 811 µg/L 

Cañon de Valle above Water CDV-4 Noncarcinogen Iron 4760 µg/L 

Cañon de Valle above Water CDV-4 Noncarcinogen Lead 2.9 µg/L 

Cañon de Valle at Water Canyon CDV-4 Noncarcinogen Barium 979 µg/L 

Cañon de Valle at Water Canyon CDV-4 Noncarcinogen Cobalt 3.2 µg/L 

Cañon de Valle at Water Canyon CDV-4 Noncarcinogen Fluoride 265 µg/L 

Cañon de Valle at Water Canyon CDV-4 Noncarcinogen Thallium 0.4 µg/L 

Cañon de Valle tributary at Burn 
Grounds 

FL-2 Noncarcinogen Lead 17.9 µg/L 

Fishladder Spring FL-2 Noncarcinogen Aluminum 27500 µg/L 

Fishladder Spring FL-2 Noncarcinogen Boron 1110 µg/L 

Fishladder Spring FL-2 Noncarcinogen Cobalt 10.6 µg/L 

Fishladder Spring FL-2 Noncarcinogen Fluoride 403 µg/L 
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Table 8.2-14 (continued) 

Location ID Reach End Point Analyte EPC Units 

Fishladder Spring FL-2 Noncarcinogen Iron 17400 µg/L 

Fishladder Spring FL-2 Noncarcinogen Lead 13.8 µg/L 

Fishladder Spring FL-2 Noncarcinogen Manganese 533 µg/L 

Fishladder Spring FL-2 Noncarcinogen Thallium 0.491 µg/L 

Fishladder Spring FL-2 Noncarcinogen Vanadium 28.4 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Noncarcinogen Aluminum 112000 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Noncarcinogen Barium 6430 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Noncarcinogen Beryllium 9.2 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Noncarcinogen Cadmium 3.3 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Noncarcinogen Cobalt 45.4 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Noncarcinogen Iron 79400 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Noncarcinogen Lead 83.9 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Noncarcinogen Manganese 15500 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Noncarcinogen Thallium 1.1 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Noncarcinogen Uranium 25.6 µg/L 

Fishladder Canyon at  
Cañon de Valle 

FL-3 Noncarcinogen Vanadium 126 µg/L 

Martin Spring MS-1 Noncarcinogen Aluminum 8620 µg/L 

Martin Spring MS-1 Noncarcinogen Boron 1880 µg/L 

Martin Spring MS-1 Noncarcinogen Cobalt 4.24 µg/L 

Martin Spring MS-1 Noncarcinogen Fluoride 756 µg/L 

Martin Spring MS-1 Noncarcinogen Iron 4830 µg/L 

Martin Spring MS-1 Noncarcinogen Lead 3.7 µg/L 

Martin Spring MS-1 Noncarcinogen Thallium 0.66 µg/L 

Doe Spring None Noncarcinogen Fluoride 513 µg/L 

Doe Spring None Noncarcinogen Thallium 0.48 µg/L 

Spring 5 None Noncarcinogen Fluoride 592 µg/L 

Spring 5 None Noncarcinogen Lead 1.79 µg/L 

Spring 5A None Noncarcinogen Fluoride 400 µg/L 

Spring 5B None Noncarcinogen Fluoride 642 µg/L 

Spring 8A None Noncarcinogen Fluoride 496 µg/L 

Martin Spring Canyon 1 SS-2 Noncarcinogen Aluminum 15600 µg/L 
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Table 8.2-14 (continued) 

Location ID Reach End Point Analyte EPC Units 

Martin Spring Canyon 1 SS-2 Noncarcinogen Boron 1430 µg/L 

Martin Spring Canyon 1 SS-2 Noncarcinogen Cobalt 4.75 µg/L 

Martin Spring Canyon 1 SS-2 Noncarcinogen Fluoride 563 µg/L 

Martin Spring Canyon 1 SS-2 Noncarcinogen Iron 10400 µg/L 

Martin Spring Canyon 1 SS-2 Noncarcinogen Lead 44.4 µg/L 

Martin Spring Canyon 1 SS-2 Noncarcinogen Manganese 1050 µg/L 

Martin Spring Canyon 1 SS-2 Noncarcinogen Thallium 0.37 µg/L 

Martin Spring Canyon 1 SS-2 Noncarcinogen Vanadium 31 µg/L 

Martin Spring Canyon 2 SS-2 Noncarcinogen Aluminum 9550 µg/L 

Martin Spring Canyon 2 SS-2 Noncarcinogen Cobalt 5.51 µg/L 

Martin Spring Canyon 2 SS-2 Noncarcinogen Fluoride 363 µg/L 

Martin Spring Canyon 2 SS-2 Noncarcinogen Iron 5360 µg/L 

Martin Spring Canyon 2 SS-2 Noncarcinogen Lead 5.11 µg/L 

Martin Spring Canyon 2 SS-2 Noncarcinogen Manganese 193 µg/L 

Martin Spring Canyon 2 SS-2 Noncarcinogen Thallium 0.52 µg/L 

Martin Spring Canyon 3 SS-2 Noncarcinogen Aluminum 10800 µg/L 

Martin Spring Canyon 3 SS-2 Noncarcinogen Cobalt 5.15 µg/L 

Martin Spring Canyon 3 SS-2 Noncarcinogen Fluoride 353 µg/L 

Martin Spring Canyon 3 SS-2 Noncarcinogen Iron 5770 µg/L 

Martin Spring Canyon 3 SS-2 Noncarcinogen Lead 4.83 µg/L 

Martin Spring Canyon 5 SS-3 Noncarcinogen Aluminum 15900 µg/L 

Martin Spring Canyon 5 SS-3 Noncarcinogen Cobalt 5.18 µg/L 

Martin Spring Canyon 5 SS-3 Noncarcinogen Fluoride 254 µg/L 

Martin Spring Canyon 5 SS-3 Noncarcinogen Iron 9560 µg/L 

Martin Spring Canyon 5 SS-3 Noncarcinogen Lead 3.89 µg/L 

Martin Spring Canyon 5 SS-3 Noncarcinogen Manganese 194 µg/L 

Martin Spring Canyon 6 SS-3 Noncarcinogen Aluminum 15100 µg/L 

Martin Spring Canyon 6 SS-3 Noncarcinogen Cobalt 6.89 µg/L 

Martin Spring Canyon 6 SS-3 Noncarcinogen Iron 7940 µg/L 

Martin Spring Canyon 6 SS-3 Noncarcinogen Lead 7.03 µg/L 

Martin Spring Canyon 6 SS-3 Noncarcinogen Manganese 667 µg/L 

Water Canyon above  
Cañon de Valle 

WA-2 Noncarcinogen Aluminum 4820 µg/L 

Water Canyon above  
Cañon de Valle 

WA-2 Noncarcinogen Cobalt 5.2 µg/L 

Water Canyon above  
Cañon de Valle 

WA-2 Noncarcinogen Fluoride 238 µg/L 

Water Canyon above  
Cañon de Valle 

WA-2 Noncarcinogen Thallium 0.364 µg/L 

Between E252 and Water at Beta WA-2W Noncarcinogen Cobalt 1.6 µg/L 
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Table 8.2-14 (continued) 

Location ID Reach End Point Analyte EPC Units 

Between E252 and Water at Beta WA-2W Noncarcinogen Fluoride 253 µg/L 

Between E252 and Water at Beta WA-2W Noncarcinogen Thallium 0.48 µg/L 

WA-625 Spring WA-3 Noncarcinogen Acrolein 9.01 µg/L 

WA-625 Spring WA-3 Noncarcinogen Fluoride 226 µg/L 

WA-625 Spring WA-3 Noncarcinogen Thallium 0.57 µg/L 

Water at Beta WA-3 Noncarcinogen Cobalt 2.7 µg/L 

Water at Beta WA-3 Noncarcinogen Thallium 0.54 µg/L 

Water below MDA AB WA-4W Noncarcinogen Aluminum 6320 µg/L 

Water below MDA AB WA-4W Noncarcinogen Iron 3580 µg/L 

Water below MDA AB WA-4W Noncarcinogen Lead 8.2 µg/L 

Water below MDA AB WA-4W Noncarcinogen Manganese 264 µg/L 

 

 



 

 

Appendix A 

Acronyms and Abbreviations,  
Metric Conversion Table, and Data Qualifier Definitions 

 





Water Canyon/Cañon de Valle Investigation Report 

 A-1 

A-1.0 ACRONYMS AND ABBREVIATIONS 

ADNT amino-2,6-dinitrotoluene 

amsl above mean sea level 

AOC  area of concern 

AOV analysis of variance 

asl above sea level 

ASTM American Society for Testing and Materials 

AUF area use factor 

BCG Biota Concentration Guide (DOE) 

bgs below ground surface 

BHC benzene hexachloride 

BMP best management practice 

BV  background value 

CCV continuing calibration verification 

CdV Cañon de Valle 

cfs cubic feet per second 

CI confidence interval 

CMS corrective measures study 

Consent Order Compliance Order on Consent 

COPC  chemical of potential concern 

COPEC chemical of ecological concern 

CRDL contract-required detection limit 

CRI CRDL check standard 

CTDq community tolerance dominance quotient 

CWA Clean Water Act 

DARHT Dual-Axis Radiographic Hydrodynamic Test (facility) 

DB dichlorophenoxy butyric acid 

DCG Derived Concentration Guide (DOE) 

DDD dichlorodiphenyldichloroethane 

DDE dichlorodiphenyltrichloroethylene 

DDT dichlorodiphenyltrichloroethane 

DER duplicate error ratio 

DNAPL dense nonaqueous phase liquid 

DNB dinitrobenzene 
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DNT dinitrotoluene 

DNX hexahydro-1,3-dinitroso-5-nitro-1,3,5-triazine 

DOE  Department of Energy (U.S.) 

DRI Desert Research Institute 

EC effect concentration 

ED exposure duration 

EDL estimated detection limit 

EES Earth and Environmental Sciences 

EPA  Environmental Protection Agency (U.S.) 

EPC exposure point concentration 

EPT Ephemeroptera, Plecoptera, and Trichoptera  

ERAGS Ecological Risk Assessment Guidance for Superfund (EPA) 

ESL ecological screening level 

ET evapotranspiration 

FLC Fishladder Canyon 

FY fiscal year 

GFM geologic framework model 

gpm gallons per minute 

HE high explosives 

HI hazard index 

HIR historical investigation report 

HMX octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 

HQ hazard quotient 

HWFP Hazardous Waste Facility Permit 

IA interim action 

ICPES inductively coupled plasma emission spectroscopy 

ICPMS inductively coupled plasma mass spectrometry 

ICV initial calibration verification 

IEUBK Integrated Exposure Unit Biokinetic Uptake 

IFGMP Interim Facility-Wide Groundwater Monitoring Plan 

IM interim measure 

IP Individual Permit  

IS internal standard 

KW Kruskal-Wallis 
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Laboratory Los Alamos National Laboratory 

LAL lower acceptance limit 

LANL Los Alamos National Laboratory 

LCS laboratory control sample 

LCSD laboratory control sample duplicate 

LD lethal dose 

L-ESL lowest effect ESL 

LLEE low-level electrolytic enrichment 

LMWL local meteoric water line 

LOAEL lowest observed adverse effect level 

LOEC lowest observed effect concentration 

Ma million year(s) ago 

MATC maximum allowable toxic concentration 

MCT multiple comparison test 

MDA material disposal area 

MDC minimum detectable concentration 

MCL maximum contaminant level 

MDL method detection limit 

MNX hexahydro-1-nitroso-3,5-dinitro-1,3,5-triazine 

MS matrix spike 

MSC Martin Springs Canyon 

MSD matrix spike duplicate 

MT magnetotelluric 

MTBE methyl tert-butyl ether 

NMAC New Mexico Administrative Code 

NMWQCC New Mexico Water Quality Control Commission 

NMED  New Mexico Environment Department 

NMEIB New Mexico Environmental Improvement Board 

NMRPS NMEIB Radiation Protection Standards 

NOAEL no observed adverse effect level 

NOD notice of disapproval 

NOEC no observed effect concentration 

NPDES National Pollutant Discharge Elimination System 

NRAO National Radio Astronomy Observatory 
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NT nitrotoluene 

%D percent difference 

%R percent recovery 

P&A plugging and abandonment 

PAH  polycyclic aromatic hydrocarbon 

PAUF population area use factor 

PCB polychlorinated biphenyl 

PCE tetrachloroethene 

PQL practical quantitation limit 

PRB permeable reactive barrier 

PVC polyvinyl chloride 

QA  quality assurance 

QC  quality control 

RCRA Resource Conservation and Recovery Act 

RDX  hexahydro-1,3,5-trinitro-1,3,5-triazine 

RER relative error ratio 

RfD reference dose 

RF response factor 

RFI RCRA facility investigation 

RME reasonable maximum exposure 

RPD relative percent difference 

RPF Records Processing Facility 

RRF relative response factor 

RSD relative standard deviation 

RSL regional screening level (EPA) 

SAL screening action level 

SF slope factor 

SLERA screening level ecological risk assessment 

SMA site-monitoring area 

SMDB Sample Management Database 

SOF sum of fractions 

SOP  standard operating procedure 

SOW statement of work 

SP self-potential 
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SSL soil screening level 

SVOA semivolatile organic analyte 

SVOC semivolatile organic compound 

SMCL secondary maximum contaminant level (EPA) 

SWMU solid waste management unit 

SWSC Sanitary Waste System Consolidation 

T&E threatened and endangered 

TA technical area 

TAL target analyte list (EPA) 

TATB triaminotrinitrobenzene 

TCDD tetrachlorodibenzo-p-dioxin 

TCE trichloroethene 

TD total depth 

TDS total dissolved solids 

TEC TCDD-equivalent concentration 

TEF toxic equivalency factor 

TNB trinitrobenzene 

TNT 2,4,6-trinitrotoluene 

TNX hexahydro-1,3,5-trinitroso-1,3,5-triazine 

TPH total petroleum hydrocarbons 

TPU total propagated uncertainty 

TRV toxicity reference value 

TSS total suspended solids 

UAL upper acceptance limit 

UCL upper confidence limit 

UF uncertainty factor 

USGS U.S. Geological Survey 

VCA voluntary corrective action 

VES vertical electrical sounding 

VOA volatile organic analyte 

VOC volatile organic compound 

WCO Water Canyon 

WQC water-quality criteria 

WQDB Water Quality Database 
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WW II  World War II 

WWTP  wastewater treatment plant 

ZVI  zero-valent iron 

 

A-2.0 METRIC CONVERSION TABLE 

Multiply SI (Metric) Unit by To Obtain U.S. Customary Unit 

kilometers (km) 0.622 miles (mi) 

kilometers (km) 3281 feet (ft) 

meters (m) 3.281 feet (ft) 

meters (m) 39.37 inches (in.) 

centimeters (cm) 0.03281 feet (ft) 

centimeters (cm) 0.394 inches (in.) 

millimeters (mm) 0.0394 inches (in.) 

micrometers or microns (µm) 0.0000394 inches (in.) 

square kilometers (km2) 0.3861 square miles (mi2) 

hectares (ha) 2.5 acres 

square meters (m2) 10.764 square feet (ft2) 

cubic meters (m3) 35.31 cubic feet (ft3) 

kilograms (kg) 2.2046 pounds (lb) 

grams (g) 0.0353 ounces (oz) 

grams per cubic centimeter (g/cm3) 62.422 pounds per cubic foot (lb/ft3) 

milligrams per kilogram (mg/kg) 1 parts per million (ppm) 

micrograms per gram (µg/g) 1 parts per million (ppm) 

liters (L) 0.26 gallons (gal.) 

milligrams per liter (mg/L) 1 parts per million (ppm) 

degrees Celsius (°C) 9/5 + 32 degrees Fahrenheit (°F) 

 

A-3.0 DATA QUALIFIER DEFINITIONS 

Data Qualifier Definition 

U The analyte was analyzed for but not detected. 

J The analyte was positively identified, and the associated numerical value is estimated to be more 
uncertain than would normally be expected for that analysis. 

J+ The analyte was positively identified, and the result is likely to be biased high. 

J- The analyte was positively identified, and the result is likely to be biased low. 

UJ The analyte was not positively identified in the sample, and the associated value is an estimate of 
the sample-specific detection or quantitation limit. 

R The data are rejected as a result of major problems with quality assurance/quality control 
parameters. 
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B-1.0 SEDIMENT INVESTIGATIONS IN REACHES 

This appendix summarizes the methods used and the results of field investigations of potentially 
contaminated sediment deposits in reaches in Water Canyon, Cañon de Valle, and their tributaries, 
conducted in 2010 and 2011 as part of implementation of the “South Canyons Investigation Work Plan” 
(LANL 2006, 093713). These investigations are supplemented by previous investigations in reaches in 
Cañon de Valle, Martin Spring Canyon, and S-Site Canyon from 1999 that are presented in the “Phase III 
RFI Report for Solid Waste Management Unit 16-021(c)-99” (LANL 2003, 077965). Geomorphic mapping 
at a scale of 1:200 occurred in each reach and focused on delineating geomorphic units with differences 
in physical characteristics and/or contaminant levels. These maps are presented on Plates 2 through 8. 
Unit designations followed those used in previous reports on canyons in and near the Los Alamos 
National Laboratory (LANL or the Laboratory) (e.g., LANL 2003, 077965; LANL 2004, 087390; LANL 
2006, 094161; LANL 2009, 106939; LANL 2009, 107416; LANL 2009, 107453; LANL 2009, 107497; 
LANL 2011, 201580.14; LANL 2011, 204397), with “c” designating post-1942 channel units and “f” 
designating post-1942 floodplain units. Summaries of the physical characteristics of post-1942 
geomorphic units in the Water Canyon and Cañon de Valle investigation reaches are presented in 
Table B-1.0-1. For reaches CDV-1C, CDV-1E, CDV-2W, and CDV-2E, these summaries include mapping 
and characterization conducted in 1999, supplemented by additional characterization in 2010. For 
reaches MS-1 and SS-1W, these summaries include mapping and characterization conducted in 2010, 
supplemented by additional characterization in 1999. For reach SS-1E, mapping and characterization 
occurred in 1999. Schematic cross-sections illustrating the topographic setting and sediment 
characteristics in different units in some of the investigation reaches are presented in Figures B-1.0-1 to 
B-1.0-5.  

Sediment thickness measurements distinguished between fine facies sediment, with typical median 
particle size of silt to fine sand (0.015 to 0.25 mm) in the less than 2-mm fraction, and coarse facies 
sediment, with typical median particle size of coarse to very coarse sand (0.5 to 2 mm) in the less than 
2-mm fraction. Samples with median particle size of medium sand (0.25 to 0.5 mm) were classified 
either as fine or coarse facies, depending on the stratigraphic context and the particle size of adjacent 
layers. Coarse facies sediment is characteristic of material transported along the streambeds as bed 
load, and fine facies sediment is characteristic of material transported in suspension (Malmon 2002, 
076038, pp. 94-97; Malmon et al. 2004, 093018). Several methods were used to identify the bottom of 
post-1942 sediment deposits, including determining the depth of buried trees and associated buried 
soils and noting the presence or absence of materials imported to the watersheds after 1942 (e.g., 
quartzite gravel, plastic). Sediment thickness measurements from the Water Canyon and Cañon de 
Valle investigation reaches in 2010 and 2011 are presented in Table B-1.0-2 (see Attachment 1 on CD 
included with this report). Where uncertainty existed in the thickness of post-1942 sediment because of 
the absence of distinct stratigraphic breaks at depth, measurements were biased high to avoid 
underestimating the possible vertical extent of potentially contaminated sediment. For reaches with 
significant effects from the 1977 La Mesa fire and/or the 2000 Cerro Grande fire, the measurements in 
Table B-1.0-2 include the estimated thicknesses of both pre-fire and post-fire sediment deposits. 
Stratigraphy associated with post-La Mesa fire deposits in some reaches is very similar to stratigraphy 
associated with post-Cerro Grande fire deposits, specifically a sharp contrast between the initial dark, 
ash-rich post-fire sediment and the lighter pre-fire sediment. 

Average facies thickness in each unit was combined with unit area, as determined from digitized 
geomorphic maps, to obtain estimated unit volumes in each reach. The estimates of unit volume were 
combined with estimates of relative contaminant levels to allocate samples using a stratified sample 
allocation process (Gilbert 1987, 056179, pp. 45-57) designed to reduce uncertainties in the contaminant 
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inventory in each reach. In this process, samples were preferentially allocated to units and sediment 
facies with a large portion of the total inventory (e.g., Ryti et al. 2005, 093019). Because no previous data 
existed on relative contaminant concentrations in different units and sediment facies in most of the 
Water Canyon and Cañon de Valle reaches, it was assumed that concentrations were 3 times higher in 
fine facies sediment relative to coarse facies sediment, based on previous results from other canyons. 
For supplemental sampling in previously investigated reaches in Cañon de Valle (LANL 2003, 077965), 
existing data on variations in barium concentration between different units were used to allocate samples. 
One result of this sample allocation process is a high bias in sample results because a disproportionately 
large number of samples were collected from the potentially more contaminated fine facies sediment.  

Variations in the estimated width of potentially contaminated post-1942 geomorphic units and the 
volumes of post-1942 sediment in each investigation reach are shown in Table B-1.0-3 (see Attachment 1 
on CD). Sediment volumes are normalized by reach length and shown in units of cubic meters per 
kilometer (m3/km). The average width of the area affected or potentially affected by post-1942 floods 
varies from 2.1 m in the south fork of Cañon de Valle (reach CDVS-1) to 12.5 m in Water Canyon 
(reach WA-3). Estimated volumes of post-1942 sediment vary from 350 m3/km in CDVS-1 to 5414 m3/km 
in WA-3. The relative volume of coarse and fine facies sediment also varies between reaches. The 
estimated percentage of coarse facies sediment is least in the upper, western part of the north fork of 
Water Canyon (reach WAN-1, 3%) and greatest in the lower, eastern part of this same tributary (reach 
WAN-2, 56%) (Table B-1.0-3). In reaches where it is possible to recognize pre- and post- fire deposits, 
post-fire sediment accounts for up to 95% of the total post-1942 sediment volume (WA-3; Table B-1.0-3), 
which includes a combination of sediment related to the 1977 La Mesa fire or the 2000 Cerro Grande fire, 
and other post-1977 sediment. 

Particle-size analyses of sediment samples were obtained at an off-site laboratory at the Desert Research 
Institute (DRI) following the procedures described in Janitzky (1986, 057674) to examine the effect of 
particle-size distribution on contaminant concentrations. Organic-matter content was also determined for 
sediment samples at DRI using the loss-on-ignition method to provide additional information about the 
physical characteristics of potentially contaminated sediment deposits, and pH data were also obtained 
because ecological screening levels can be pH-dependant for some analytes (aluminum and iron). 
Particle size, organic matter, and pH data from the Water Canyon and Cañon de Valle investigation 
reaches are presented in Table B-1.0-4 (see Attachment 1 on CD). 

Dendrochronological analyses (tree-ring dating) were performed in some reaches to provide 
supplemental information on the age of sampled sediment deposits in Water Canyon and Cañon de Valle. 
Sediments burying trees of known age are constrained to be younger than the trees, and sediments 
beneath the base of trees are constrained to be older. In some cases, nearby trees of different ages can 
provide more precise determination of the ages of sediment deposits. For example, two adjacent trees of 
different ages can be buried by different thicknesses of sediment recording a variable number of floods 
since the germination of each tree and approximate ages for such floods, or different age trees can be 
buried by the same thickness of sediment recording the absence of deposition during specific time 
periods. Cores were collected from 14 trees in Water Canyon and Cañon de Valle using a 5-mm-diameter 
increment borer. Each tree was assigned a unique three-letter three-number identifier following the 
general convention used by the Laboratory of Tree-Ring Research at the University of Arizona, with the 
designation “CDV” and “WAT” chosen to indicate trees cored in Cañon de Valle and Water Canyon, 
respectively. These trees are located at or near sediment sampling locations, and data on the tree 
diameter and the thickness of sediment burying each tree were recorded. These analyses followed the 
methodology described in Stokes and Smiley (1996, 057644) and Phipps (1985, 058477), and the 
process is discussed further in Reneau et al. (1998, 065407; Appendix B, section B-1.0). Results of the 
dendrochronological analyses from the Water Canyon and Cañon de Valle investigation reaches are 
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presented in Table B-1.0-5 (see Attachment 1 on CD). Cored trees have estimated pith dates of 1914 to 
1982, and were buried by 0 to 38 cm of sediment. Examples of the relations of dendrochronologically 
dated trees to sediment deposits in some of the reaches are shown in Figures B-1.0-1 to B-1.0-4. 

In addition to using burial of trees to provide ages of some sampled sediment deposits, the presence of 
in situ or reworked ash in reaches within or downcanyon from the La Mesa and/or the Cerro Grande burn 
areas provides additional age control for some layers. The cross-sections in Figures B-1.0-1 to B-1.0-5 
distinguish these different-age sediment deposits, when possible. On these cross-sections, pre-1977 
indicates pre-La Mesa fire sediment, post-1976 and pre-2000 indicates sediment deposited between the 
La Mesa and Cerro Grande fires, and post-1999 indicates sediment deposited after the Cerro Grande fire. 

The cross-sections in Figure B-1.0-1 and B-1.0-4 are in reaches downcanyon from the June 2011 
Las Conchas fire, which burned the headwaters of Cañon de Valle and Water Canyon, and were 
surveyed after the fire. Most of these sections were surveyed between the first and second post-fire 
floods in these canyons, which occurred on August 3 and August 21, 2011. On these sections, in reaches 
affected by post-fire floods, the high water line from the August 3 flood is indicated, and the thickness of 
sediment deposited during this flood is also shown. Sediment from the August 3 flood reached a 
maximum measured thickness at these cross sections of 22 cm, in reach WA-3 (Figure B-1.0-4b) and 
consisted largely of reworked ash (“muck”). Some erosion also occurred during this flood, as indicated in 
the section for reach CDV-1C in Figure B-1.0-1b. 

The cross-sections in reach CDV-2W were surveyed after the August 21, 2011, flood, and on these 
sections the high water line from the August 21 flood, the larger of the two, is shown, as well as the 
combined erosion and deposition from these events. Two cross-sections, in reaches CDV-1E and WA-5, 
were originally surveyed before the August 21, 2011, flood, and then resurveyed after this flood, and high-
water lines and erosional and depositional features from both floods are shown on paired figures 
(Figures B-1.0-1c1 and B-1.0-1c2; Figures B-1.0-4g1 and B-1.0-4g2). In contrast to the deposition of 
muck in overbank areas during the August 3 event, coarser-grained sediment deposits were observed 
after the August 21 event in both overbank and channel settings, associated with the deeper flow and 
greater stream power. Examples are shown in Figure B-1.0-6. Sediment from the August 21 flood 
reached a maximum measured thickness at the cross sections of 50 cm, in reach CDV-2W 
(Figure B-1.0-4e), and consisted largely of coarse-grained sediment that filled the prior channel. 
Considerable local scour and bank widening also occurred during this event, although many post-1942 
sediment deposits remained largely uneroded. For example, the CDV-2W sampling locations with the 
highest measured concentrations of barium, cobalt, and RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine ) in 
sediment in the watershed were not eroded (Figures B-1.0-1e and B-1.0-1f). In contrast, the CDV-1C 
location with the highest measured lead concentration in the watershed and the CDV-2W location with the 
highest measured silver concentration in the reach were eroded (Figures B-1.0-1c and B-1.0-1d). 
Examples of areas of eroded channel are shown in Figure B-1.0-7. 

The August 21, 2011, storm also produced notable runoff in non-fire affected areas in Technical Area 16 
(TA-16), and some of the cross sections in S-Site Canyon in Figure B-1.0-3 indicate high water lines and 
erosional and depositional features from this event. 

B-2.0 WATER INVESTIGATIONS 

Water-Level Measurements 

To address the requirement of Section IX.B.2.h.i of the Compliance Order on Consent (the Consent 
Order) to measure groundwater levels in all wells in a given watershed within 24 h, automated pressure 
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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 procedures for use of transducers require field verification of the 
transducer data with periodic manual measurements. Measurement of water levels follows the 
procedures listed in Appendix C, Table C-1, of the “2010 Interim Facility-Wide Groundwater Monitoring 
Plan” (IFGMP) (LANL 2010, 109830). All the procedures are available on the Laboratory’s website 
http://www.lanl.gov/environment/all/qa.shtml. Water-level measurements are presented in Appendix C, 
and water levels are discussed in Appendix H. 

Surface Water and Springs 

Sampling activities under the IFGMP (LANL 2010, 109830) included monitoring of four surface-water 
base-flow locations and six springs within the Water Canyon and Cañon de Valle watershed. Nine springs 
outside the watershed within White Rock Canyon representing the discharge of regional groundwater 
have also been sampled under the IFGMP (LANL 2010, 109830). Additional springs and surface water 
locations were sampled within the watershed under other tasks, including the Laboratory’s Environmental 
Surveillance Program. This report includes data for the IFGMP sites and the additional sites sampled 
under the Environmental Surveillance Program resulting in a total of 35 surface water and 26 spring 
sampling sites. The list of surface-water and spring sampling sites included in this investigation report is 
presented in Table 3.2-1. Figure 3.2-1 shows the locations of the sample sites listed in Table 3.2-1. 
Analytical results for surface-water and spring samples are presented in Appendix C of this report. 
Temporal and spatial trends for these results are shown in Appendix D.  

Field methods followed the procedures listed in Appendix C, Tables C-2 and C-3, of the IFGMP (LANL 
2010, 109830). Field procedures follow guidelines from U.S. Geological Survey (USGS) water-sample 
collection methods and industrial standards common to environmental sample collection and field 
measurements. Quality control (QC) samples include laboratory blanks, spikes, and replicates.  

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 [CWA]) and that are approved by 
the U.S. Environmental Protection Agency (EPA). Analytical methods and method detection limits are 
provided in Appendix C, Table C-4, of the IFGMP (LANL 2008, 101897). 

Alluvial Wells 

Wells WCO-1r and WCO-3r are new alluvial wells completed in December 2009 in middle and lower 
Water Canyon in accordance with the “Drilling Work Plan for Alluvial Aquifer Wells WCO-1a and 
WCO-3a” (LANL 2009, 107425). Both wells were installed using a track-mounted PS-600C sonic drill rig 
with a 6.25-in. core barrel. The core holes were advanced open hole with the 6 ¼-in. core barrel to total 
depth. Drill cores were used to identify geologic unit contacts and select the well screen intervals. Well 
construction details for wells WCO-1r and WCO-3r and plugging and abandonment activities for wells 
WCO-1 and WCO-3 are described in the well completion report (LANL 2011, 111796). 

Intermediate and Regional Wells 

Four regional and five perched intermediate groundwater characterization and monitoring wells were 
installed in Water Canyon and Cañon de Valle. Detailed descriptions of drilling methods for individual 
wells, well completion diagrams, groundwater-screening samples, borehole geophysics, and geologic 
logs are documented in the following reports: “Completion Report for Intermediate Well CdV-16-4ip” 
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(LANL 2011, 111608); “Completion Report for Intermediate Aquifer Well CdV-37-1(i)” (Kleinfelder 2005, 
092415); “Completion Report for Well R-25b, Revision 1” (Broxton et al. 2001, 071254); “Completion 
Report for Well R-25c” (LANL 2008, 103408); “Completion Report for Intermediate Aquifer Well R-27i” 
(LANL 2010, 108903); “Completion Report for Regional Aquifer Well R-29” (LANL 2010, 110478); 
“Completion Report for Regional Aquifer Well R-30” (NMED 2011, 111518); “Completion Report for 
Regional Aquifer Well R-48” (LANL 2010, 108778); and “Completion Report for Well R-63” (LANL 2011, 
204541). 

Analytical results for periodic monitoring of water samples collected from these wells are presented in 
Appendix C of this report. A discussion of contaminants in regional and perched intermediate 
groundwater is presented in section 7.2.2. 

Field methods for the collection of water samples followed the procedures listed in Appendix C and 
Tables C-2 and C-3 of the 2010 IFGMP (LANL 2010, 109830). Field procedures follow guidelines from 
USGS water-sample collection methods and industrial standards common to environmental sample 
collection and field measurements. QC samples include laboratory blanks, spikes, and replicates.  

For chemical analysis of water samples, the Laboratory uses commonly accepted analytical methods that 
are called for under federal regulations (such as the CWA) and that are approved by EPA. Analytical 
methods and method detection limits are provided in Appendix C, Table C-4, of the IFGMP (LANL 2010, 
109830). 
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Figure B-1.0-1 Schematic cross-sections showing post-1942 coarse facies and fine facies 
sediment deposits and sediment pre-dating and/or post-dating the May 2000 
Cerro Grande fire and/or the June 2011 Las Conchas fire in Cañon de Valle reaches 
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Figure B-1.0-1 (continued) Schematic cross-sections showing post-1942 coarse facies and fine 
facies sediment deposits and sediment pre-dating and/or post-dating 
the May 2000 Cerro Grande fire and/or the June 2011 Las Conchas fire 
in Cañon de Valle reaches 
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Figure B-1.0-1 (continued) Schematic cross-sections showing post-1942 coarse facies and fine 
facies sediment deposits and sediment pre-dating and/or post-dating 
the May 2000 Cerro Grande fire and/or the June 2011 Las Conchas fire 
in Cañon de Valle reaches 
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Figure B-1.0-1 (continued) Schematic cross-sections showing post-1942 coarse facies and fine 
facies sediment deposits and sediment pre-dating and/or post-dating 
the May 2000 Cerro Grande fire and/or the June 2011 Las Conchas fire 
in Cañon de Valle reaches 
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Figure B-1.0-1 (continued) Schematic cross-sections showing post-1942 coarse facies and fine 
facies sediment deposits and sediment pre-dating and/or post-dating 
the May 2000 Cerro Grande fire and/or the June 2011 Las Conchas fire 
in Cañon de Valle reaches 
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Figure B-1.0-1 (continued) Schematic cross-sections showing post-1942 coarse facies and fine 
facies sediment deposits and sediment pre-dating and/or post-dating 
the May 2000 Cerro Grande fire and/or the June 2011 Las Conchas fire 
in Cañon de Valle reaches 
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Figure B-1.0-1 (continued) Schematic cross-sections showing post-1942 coarse facies and fine 
facies sediment deposits and sediment pre-dating and/or post-dating 
the May 2000 Cerro Grande fire and/or the June 2011 Las Conchas fire 
in Cañon de Valle reaches 
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Figure B-1.0-2 Schematic cross-sections showing post-1942 coarse facies and fine facies 
sediment deposits and sediment pre-dating and/or post-dating the May 2000 Cerro 
Grande fire in Fishladder Canyon reaches 
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Figure B-1.0-2 (continued) Schematic cross-sections showing post-1942 coarse facies and fine 
facies sediment deposits and sediment pre-dating and/or post-dating 
the May 2000 Cerro Grande fire in Fishladder Canyon reaches 
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Figure B-1.0-3 Schematic cross-sections showing post-1942 coarse facies and fine facies 
sediment deposits and sediment pre-dating and/or post-dating the May 2000 
Cerro Grande fire in S-Site Canyon reaches 
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Figure B-1.0-3 (continued) Schematic cross-sections showing post-1942 coarse facies and fine 
facies sediment deposits and sediment pre-dating and/or post-dating 
the May 2000 Cerro Grande fire in S-Site Canyon reaches 
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Figure B-1.0-3 (continued) Schematic cross-sections showing post-1942 coarse facies and fine 
facies sediment deposits and sediment pre-dating and/or post-dating 
the May 2000 Cerro Grande fire in S-Site Canyon reaches 
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Figure B-1.0-4 Schematic cross-sections showing post-1942 coarse facies and fine facies sediment deposits and sediment pre-dating 
and/or post-dating the June 1977 La Mesa fire, the May 2000 Cerro Grande fire, and/or the June 2011 Las Conchas fire in 
Water Canyon reaches 
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Figure B-1.0-4 (continued) Schematic cross-sections showing post-1942 coarse facies and fine 
facies sediment deposits and sediment pre-dating and/or post-dating 
the June 1977 La Mesa fire, the May 2000 Cerro Grande fire, and/or the 
June 2011 Las Conchas fire in Water Canyon reaches 
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Figure B-1.0-4 (continued) Schematic cross-sections showing post-1942 coarse facies and fine facies sediment deposits and sediment 
pre-dating and/or post-dating the June 1977 La Mesa fire, the May 2000 Cerro Grande fire, and/or the 
June 2011 Las Conchas fire in Water Canyon reaches 



Water Canyon/Cañon de Valle Investigation Report 

B-24 

 

Figure B-1.0-4 (continued) Schematic cross-sections showing post-1942 coarse facies and fine 
facies sediment deposits and sediment pre-dating and/or post-dating 
the June 1977 La Mesa fire, the May 2000 Cerro Grande fire, and/or the 
June 2011 Las Conchas fire in Water Canyon reaches 
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Figure B-1.0-5 Schematic cross-section showing post-1942 coarse facies and fine facies sediment 
deposits and sediment post-dating the June 1977 La Mesa fire in reach WAAB-1 in 
the Material Disposal Area AB drainage.   
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a.  

Figure B-1.0-6 Examples of coarse sediment deposits in Cañon de Valle from August 21, 2011, 
flood. (a) Gravel bar adjacent to channel in reach CDV-1E. 
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b.  

Figure B-1.0-6 (continued) Examples of coarse sediment deposits in Cañon de Valle from 
August 21, 2011, flood. (b) Several m-wide gravel deposits at sampling 
location 16-06310 in reach CDV-2W that buried and overtopped ~0.5-m-
wide channel. 
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a.  

Figure B-1.0-7 Examples of channel erosion in Cañon de Valle from August 21, 2011, flood. 
(a) Scour hole in reach CDV-1E. 
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b.  

Figure B-1.0-7 (continued) Examples of channel erosion in Cañon de Valle from August 21, 2011, 
flood. (b) Sampling location CV-613603 in reach CDV-2W where c2 unit 
was completely eroded (Figure B-1.0-1d). 
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Table B-1.0-1 

Physical Characteristics of Post-1942 Geomorphic Units 

in the Water Canyon and Cañon de Valle Investigation Reaches 

Reach 
Geomorphic 

Unit 

Average 
Unit 

Width 
(m)a 

Sediment 
Facies 

Estimated 
Average 
Sediment 
Thickness 

(m) 

Typical 
Median 

Particle Size 
Class 

(<2-mm 
fraction)b Notes 

CDV-1C c1 1.3 Fine 0.01 vfsc Active channel, dominated by 
post–Cerro Grande sediment Coarse 0.09 cs 

c2 0.7 Fine 0.18 csi Abandoned post-1942 channel, 
with some post–Cerro Grande 
sediment 

Coarse 0.04 csc 

f1 1.2 Fine 0.14 csi Post-1942 floodplain, with some 
post–Cerro Grande sediment 

f2 0.2 Fine 0.02 vfsc Post-1999 (post-Cerro Grande 
fire) floodplain  

Total 3.4     

CDV-1E c1 1.5 Fine 0.03 vfsc Active channel, dominated by 
post–Cerro Grande sediment Coarse 0.11 cs 

c2 1.3 Fine 0.32 csi Younger abandoned post-1942 
channel, dominated by post–
Cerro Grande sediment 

Coarse 0.02 csc 

c3 0.9 Fine 0.25 fs Older abandoned post-1942 
channel, with much post–Cerro 
Grande sediment 

Coarse 0.04 csc 

f1 0.7 Fine 0.22 csi Post-1942 floodplain, with some 
post–Cerro Grande sediment 

f2 1.1 Fine 0.13 vfs Post-1999 (post–Cerro Grande 
fire) floodplain  

Total 5.6     

CDV-2E c1 0.7 Fine 0.08 vfsc Active channel, dominated by 
post–Cerro Grande sediment Coarse 0.05 cs 

c2 1.8 Fine 0.25 vfs Younger abandoned post-1942 
channel, with some post–Cerro 
Grande sediment 

Coarse 0.07 csc 

c3 2.2 Fine 0.22 vfs Older abandoned post-1942 
channel, with some post–Cerro 
Grande sediment 

Coarse 0.06 csc 

f1 1.9 Fine 0.09 vfs Post-1942 floodplain, with some 
post–Cerro Grande sediment 

f2 1.8 Fine 0.20 vfsc Possible post-1942, pre-2000 
floodplain 

Total 8.4     
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Table B-1.0-1 (continued) 

Reach 
Geomorphic 

Unit 

Average 
Unit 

Width 
(m)a 

Sediment 
Facies 

Estimated 
Average 
Sediment 
Thickness 

(m) 

Typical 
Median 

Particle Size 
Class 

(<2-mm 
fraction)b Notes 

CDV-2W c1 0.9 Fine 0.08 vfsc Active channel, dominated by 
post–Cerro Grande sediment Coarse 0.05 cs 

c2 1.8 Fine 0.29 csi Younger abandoned post-1942 
channel, with some post–Cerro 
Grande sediment 

Coarse 0.04 csc 

c3 1.3 Fine 0.26 csi Older abandoned post-1942 
channel, with some post–Cerro 
Grande sediment 

f1 0.7 Fine 0.18 csi Post-1942 floodplain, with some 
post–Cerro Grande sediment Coarse 0.01 cs 

f2 1.8 Fine 0.01 vfsc Possible post-1942, pre-2000 
floodplain 

Total 6.5     

CDV-3 c1 1.5 Fine 0.01 fs* Active channel, with much post–
Cerro Grande sediment Coarse 0.22 cs 

c1br 0.04 n/ad 0 n/a Active channel on bedrock 

c2 3.2 Fine 0.27 fs Younger abandoned post-1942 
channel, with some post–Cerro 
Grande sediment 

Coarse 0.14 cs 

c3 1.1 Fine 0.20 csi Older abandoned post-1942 
channel, with some post–Cerro 
Grande sediment 

Coarse 0.25 cs 

f1 0.4 Fine 0.17 csi Post-1942 floodplain, with some 
post–Cerro Grande sediment 

f2 0.1 Fine 0.04 csic Possible post-1942, pre-2000 
floodplain 

Total 6.4     

CDV-4 c1 1.5 Fine 0.08 vfsc Active channel, dominated by 
post–Cerro Grande sediment Coarse 0.25 cs 

c2 1.6 Fine 0.36 csi Abandoned post-1942 channel, 
with much post-Cerro Grande 
sediment 

Coarse 0.08 cs 

f1 2.6 Fine 0.31 csi Post-1942 floodplain, with some 
post–Cerro Grande sediment 

f2 0.4 Fine 0.07 csic Possible post-1942, pre-2000 
floodplain 

Total 6.1     
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Table B-1.0-1 (continued) 

Reach 
Geomorphic 

Unit 

Average 
Unit 

Width 
(m)a 

Sediment 
Facies 

Estimated 
Average 
Sediment 
Thickness 

(m) 

Typical 
Median 

Particle Size 
Class 

(<2-mm 
fraction)b Notes 

CDVN-1 c1 0.8 Fine 0.05 vfsc Active channel 

Coarse 0.02 msc 

c2 1.7 Fine 0.15 csi Abandoned post-1942 channel 

Coarse 0.07 ms 

f1 2.1 Fine 0.15 csi Post-1942 floodplain 

Total 4.6     

CDVS-1 c1 1.1 Fine 0.08 csi Active channel, with some post–
Cerro Grande sediment Coarse 0.04 cs 

c2 0.8 Fine 0.16 vfs Abandoned post-1942 channel, 
with some post–Cerro Grande 
sediment 

Coarse 0.05 csc 

f1 0.5 Fine 0.15 csi Post-1942 floodplain, with some 
post–Cerro Grande sediment Coarse 0.04 msc 

Total 2.4     

FL-1 c1 0.7 Fine 0.10 csi Active channel 

Coarse 0.13 cs 

c1br 0.05 n/a 0 n/a Active channel on bedrock 

c2 1.6 Fine 0.23 csi Abandoned post-1942 channel 

Coarse 0.04 csc 

f1 0.5 Fine 0.18 csi Post-1942 floodplain 

Total 2.9     

FL-2 c1 0.6 Fine 0.21 csic Active channel 

Coarse 0.17 cs 

c1br 0.1 n/a 0 n/a Active channel on bedrock 

c2 4.2 Fine 0.38 csi Abandoned post-1942 channel 

Coarse 0.06 csc 

f1 4.6 Fine 0.26 vfs Post-1942 floodplain 

Coarse 0.01 msc 

Total 9.4     

FL-3 c1 1.8 Fine 0.06 vfsc Active channel, dominated by 
post–Cerro Grande sediment Coarse 0.28 cs 

c2 1.5 Fine 0.30 csi Abandoned post-1942 channel, 
with much post–Cerro Grande 
sediment 

Coarse 0.28 vcs 

f1 0.4 Fine 0.44 fs Post-1942 floodplain, dominated 
by post–Cerro Grande sediment 

Total 3.7     
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Table B-1.0-1 (continued) 

Reach 
Geomorphic 

Unit 

Average 
Unit 

Width 
(m)a 

Sediment 
Facies 

Estimated 
Average 
Sediment 
Thickness 

(m) 

Typical 
Median 

Particle Size 
Class 

(<2-mm 
fraction)b Notes 

MS-1 c1 0.8 Fine 0.05 vfsc Active channel 

Coarse 0.10 cs 

c1br 0.1 n/a 0 n/a Active channel on bedrock 

c2 1.4 Fine 0.16 csi Abandoned post-1942 channel 

Coarse 0.06 csc 

f1 2.0 Fine 0.12 csi Post-1942 floodplain 

f2 0.3 Fine 0.04 csic Possible post-1942 floodplain 

Total 4.6     

SS-1E c1 0.6 Coarse 0.05 csc Active channel 

c2 3.0 Fine 0.15 vfs Abandoned post-1942 channel 

Coarse 0.07 csc 

f1 3.0 Fine 0.08 csi Post-1942 floodplain 

Total 6.6     

SS-1W c1 1.0 Fine 0.05 vfsc Active channel 

Coarse 0.05 cs 

c1br 0.1 n/a 0 n/a Active channel on bedrock 

c2 2.7 Fine 0.23 csi Abandoned post-1942 channel 

Coarse 0.07 csc 

f1 1.9 Fine 0.18 csi Post-1942 floodplain 

Total 5.7     

SS-2 c1 0.7 Fine 0.12 csi Active channel 

Coarse 0.11 csc 

c1br 0.05 n/a 0 n/a Active channel on bedrock 

c2 1.2 Fine 0.39 csi Abandoned post-1942 channel 

Coarse 0.02 csc 

f1 3.3 Fine 0.27 csi Post-1942 floodplain 

Coarse 0.01 msc 

Total 5.3     

SS-3 c1 0.9 Fine 0.13 vfsc Active channel 

Coarse 0.14 vcs 

c1br 0.2 n/a 0 n/a Active channel on bedrock 

c2 2.1 Fine 0.35 csi Abandoned post-1942 channel 

Coarse 0.13 vcsc 

f1 1.2 Fine 0.39 csi Post-1942 floodplain 

Coarse 0.03 msc 

Total 4.3     
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Table B-1.0-1 (continued) 

Reach 
Geomorphic 

Unit 

Average 
Unit 

Width 
(m)a 

Sediment 
Facies 

Estimated 
Average 
Sediment 
Thickness 

(m) 

Typical 
Median 

Particle Size 
Class 

(<2-mm 
fraction)b Notes 

WA-2 c1 1.7 Coarse 0.09 vcs Active channel, dominated by 
post–Cerro Grande sediment 

c1br 0.03 n/a 0 n/a Active channel on bedrock 

c2 1.9 Fine 0.20 vfs Younger abandoned post-1942 
channel, dominated by post–
Cerro Grande sediment; includes 
post–La Mesa sediment 

Coarse 0.16 vcsc 

c3 0.5 Fine 0.31 vfs Older abandoned post-1942 
channel, dominated by post–
Cerro Grande sediment; includes 
post–La Mesa sediment 

Coarse 0.24 vcsc 

f1 1.6 Fine 0.21 csi Post-1942 floodplain, dominated 
by post–Cerro Grande sediment; 
includes post–La Mesa sediment 

Coarse 0.02 msc 

Total 5.8     

WA-3 c1 1.6 Coarse 0.21 cs Active channel, dominated by 
post–Cerro Grande sediment 

c2 2.5 Fine 0.34 csi Younger abandoned post-1942 
channel, with post–Cerro Grande 
and post–La Mesa sediment 

Coarse 0.22 cs 

c3 5.3 Fine 0.44 vfs Older abandoned post-1942 
channel, with post–Cerro Grande 
and post–La Mesa sediment 

Coarse 0.15 cs 

f1 2.0 Fine 0.22 fs Post-1942 floodplain, with post–
Cerro Grande and post–La Mesa 
sediment 

Coarse 0.02 msc 

f2 1.1 Fine 0.06 vfsc Post-1976, pre-2000 floodplain, 
dominated by La Mesa fire 
sediment 

Total 12.5     

WA-4 c1 2.3 Fine 0.01 vfsc Active channel, dominated by 
post–Cerro Grande sediment Coarse 0.07 cs 

c2 2.0 Fine 0.11 csi Abandoned post-1942 channel, 
with much post–Cerro Grande 
sediment 

Coarse 0.05 vcsc 

f1 6.5 Fine 0.23 vfs Post-1942 floodplain, with some 
post–Cerro Grande sediment 

Total 10.8     
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Table B-1.0-1 (continued) 

Reach 
Geomorphic 

Unit 

Average 
Unit 

Width 
(m)a 

Sediment 
Facies 

Estimated 
Average 
Sediment 
Thickness 

(m) 

Typical 
Median 

Particle Size 
Class 

(<2-mm 
fraction)b Notes 

WA-4W c1 1.7 Coarse 0.12 vcs Active channel, dominated by 
post–Cerro Grande sediment 

c2 0.7 Fine 0.23 vfs Abandoned post-1942 channel, 
dominated by pos–Cerro Grande 
sediment; includes post–La Mesa 
sediment 

Coarse 0.02 vcsc 

f1 2.2 Fine 0.41 csi Post-1942 floodplain, with post–
Cerro Grande and post–La Mesa 
sediment 

Coarse 0.02 ms 

Total 4.5     

WA-5 c1 2.3 Fine 0.01 vfsc Active channel, dominated by 
post–Cerro Grande sediment Coarse 0.14 cs 

c1br 0.3 n/a 0 n/a Active channel on bedrock 

c2 0.9 Fine 0.17 csi Abandoned post-1942 channel, 
with much post–Cerro Grande 
sediment 

Coarse 0.08 csc 

f1 1.6 Fine 0.32 vfs Post-1942 floodplain, with some 
post–Cerro Grande sediment 

Total 5.1     

WAAB-1 c1 0.9 Fine 0.08 csi Active channel, dominated by 
post–La Mesa sediment Coarse 0.06 vcs 

c1br 0.1 n/a 0 n/a Active channel on bedrock 

c2 0.2 Fine 0.30 csi Abandoned post-1942 channel, 
with much post–La Mesa 
sediment 

Coarse 0.01 vcsc 

f1 1.7 Fine 0.23 vfs Post-1942 floodplain, dominated 
by postLa Mesa sediment 

Total 2.9     

WAN-1 c1 0.8 Fine 0.06 csi Active channel, dominated by 
post–La Mesa sediment Coarse 0.01 csc 

c1br 0.5 n/a 0 n/a Active channel on bedrock 

c2 1.1 Fine 0.11 csi Abandoned post-1942 channel, 
dominated by post–La Mesa 
sediment 

Coarse 0.02 csc 

f1 3.9 Fine 0.17 csi Post-1942 floodplain, with much 
post–La Mesa sediment 

Total 6.3     
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Table B-1.0-1 (continued) 

Reach 
Geomorphic 

Unit 

Average 
Unit 

Width 
(m)a 

Sediment 
Facies 

Estimated 
Average 
Sediment 
Thickness 

(m) 

Typical 
Median 

Particle Size 
Class 

(<2-mm 
fraction)b Notes 

WAN-2 c1 1.1 Fine 0.03 vfsc Active channel, dominated by 
post-Cerro Grande and post–
La Mesa sediment 

Coarse 0.26 vcs 

c1br 0.2 n/a 0 n/a Active channel on bedrock 

c2 1.4 Fine 0.16 csi Abandoned post-1942 channel, 
dominated by post–Cerro Grande 
and post–La Mesa sediment 

Coarse 0.17 cs 

f1 0.6 Fine 0.26 csi Post-1942 floodplain, with some 
post-fire sediment 

Total 3.2     

WANE-1 c1 0.9 Fine 0.12 vfsc Active channel, dominated by 
post–Cerro Grande sediment Coarse 0.18 cs 

c1br 0.1 n/a 0 n/a Active channel on bedrock 

c2 3.7 Fine 0.31 csi Abandoned post-1942 channel, 
with much post–Cerro Grande 
and post–La Mesa sediment 

Coarse 0.14 cs 

f1 0.4 Fine 0.21 csi Post-1942 floodplain, dominated 
by post–Cerro Grande sediment 

Total 5.1     

WANW-
1 

c1 1.7 Fine 0.04 csi Active channel 

Coarse 0.14 cs 

c1br 0.3 n/a 0 n/a Active channel on bedrock 

c2 1.4 Fine 0.17 csi Younger abandoned post-1942 
channel Coarse 0.09 cs 

c3 0.1 Fine 0.23 csic Older abandoned post-1942 
channel Coarse 0.43 csc 

f1 0.3 Fine 0.14 csi Post-1942 floodplain 

Coarse 0.01 csc 

Total 3.7     
a Average unit width is total area of unit in reach divided by reach length. 
b
 Median particle size class in < 2 mm fraction; cs = coarse sand; csi = coarse silt; fs = fine sand; ms = medium sand; vcs = very 
coarse sand; vfs = very fine sand. 

c
 No particle size data from unit; median particle size inferred based on data from other units and field descriptions. 

d
 n/a = Not applicable. 
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C-1.0 ANALYTICAL RESULTS 

All available data packages are included as Attachment C-1 on DVD of this investigation report. Sediment 
and water data from the Water Canyon and Cañon de Valle watershed are presented on DVD as 
Attachment C-2. Data obtained from Los Alamos National Laboratory’s (LANL’s or the Laboratory’s) 
Sample Management Database (SMDB) and Water Quality Database (WQDB) are grouped by sediment 
and water. Data are further subdivided in Attachment C-2 into analytical data, field quality control (QC) 
data, and rejected data. Data obtained from sources other than the SMDB and WQDB are included as 
Attachment C-3 on DVD. 

C-1.1 SMDB and WQDB Data 

The following files containing SMDB and WQDB data are included as Attachment C-2 on DVD: 

 Water-Valle Sediment Analytical Data 

 Water-Valle Sediment Field QC Data 

 Water-Valle Sediment Rejected Data 

 Water-Valle Water Analytical Data—Part 1 

 Water-Valle Water Analytical Data—Part 2 

 Water- Valle Water Field QC Data 

 Water-Valle Water Rejected Data  

C-1.2 Data Obtained from Other Sources 

Data obtained from sources other than the SMDB and WQDB and discussed in this report are included as 
Attachment C-3 on DVD.  

 Water-level and gage data: The water-level data were taken from “Groundwater Level Status 
Report for 2010, Los Alamos National Laboratory” (Koch and Schmeer 2009, 105181). These 
data are also available at http://www.lanl.gov/environment/all/racer.shtml. The stream gage data 
were taken from “Surface Water Data at Los Alamos National Laboratory, 2009 Water Year” 
(Ortiz and McCullough 2010, 109826) and previous reports in this series. Stream gage data 
collected before September 30, 2007 are available at 
http://www.lanl.gov/environment/all/racer.shtml. 

 Hydrology, geochemistry, and geology regional well core leachate and moisture data: These data 
were provided by the Earth and Environmental Sciences (EES) Division at the Laboratory. 

 Tetrachlorodibenzodioxin(2,3,7,8-)– (2,3,7,8-TCDD-) equivalent concentration (TEC) data: The 
mammalian TEC data were calculated using the toxic equivalency factors (TEFs) referenced in 
“The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic Equivalency 
Factors for Dioxins and Dioxin-Like Compounds” (Van den Berg et al. 2006, 106990), and the 
bird TEC data were calculated using the TEFs referenced in Van den Berg (1998, 106987). The 
mammalian and birds TEFs are presented in Table C-1.2-1. 
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C-2.0 SUMMARY OF SAMPLES COLLECTED 

Samples collected in the Water Canyon and Cañon de Valle watershed and analyses performed by the 
analytical laboratories are summarized in Tables C-2.0-1 (sediment) and C-2.0-2 (water), which are 
included in Attachment 1 on CD. Tables C-2.0-1 and C-2.0-2 include data for all collected sediment and 
water samples, respectively. However, only the water data from samples collected in 2003 and later are 
used in the chemical of potential concern screens because these data are most representative of current 
site conditions. Media code definitions are provided in Table C-2.0-3. The analytes included in each 
analytical suite are presented in Tables C-2.0-4 (sediment) and C-2.0-5 (water).    

C-3.0 SAMPLE COLLECTION METHODS 

Historical groundwater samples have been collected using a variety of sampling methods: automated 
pump sampler, bailer, bladder pump, direct container grab sampling, discharge pipe/faucet, gear-driven 
submersible pump, peristaltic pump, transfer device for grab samples, weighted bottle, or Westbay 
sampler. Historical stormwater samples have been collected using an automated pump sampler, direct 
container grab sampling, or single-stage samplers.  

Current Laboratory standard operating procedures (SOPs) for water sampling methods are 

 SOP-5213, Collecting Storm Water Runoff Samples and Inspecting Samplers; 

 SOP-5224, Spring and Surface Water Sampling; 

 SOP-5226, Groundwater Sampling Using Pressure Probes Using Westbay System; and 

 SOP-5232, Groundwater Sampling. 

Historical sediment samples have been collected using a spade and scoop. The current Laboratory SOP 
for this sediment sampling method is 

 SOP-06.09, Spade and Scoop Method for Collection of Soil Samples. 

C-4.0 ANALYTICAL PROGRAM 

Data validation for data from the WQDB is performed by an outside contractor that validates the analytical 
data according to U.S. Environmental Protection Agency (EPA) protocols. All the data from the analytical 
laboratories that provide Level IV data packages are validated. Level IV data packages are defined as 
those containing chain-of-custody forms, quality assurance (QA) and QC documentation, the analytical 
laboratory form 1 (a summary of the analytical results), and the raw analytical data. Data validation 
packages are included in Attachment C-1 (on DVD). 

Data validation for data from the SMDB is performed by the same outside contractor. Data validation 
procedures were implemented in accordance with the requirements of the Laboratory “Quality Assurance 
Project Plan Requirements for Sampling and Analysis” (LANL 1996, 054609) and the Laboratory’s 
analytical services statements of work (SOWs) for contract laboratories (LANL 1995, 049738; LANL 2000, 
071233; LANL 2008, 109962). All data obtained from the SMDB and included in this report have 
accompanying Level IV data packages and have undergone routine validation according to SOPs. The 
current SOPs include the following (available at http://www.lanl.gov/environment/all/qa/adep.shtml): 

 SOP-5161, Routine Validation of Volatile Organic Data  

 SOP-5162, Routine Validation of Semivolatile Organic Compound (SVOC) Analytical Data  
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 SOP-5163, Routine Validation of Organochlorine Pesticide and PCB Analytical Data  

 SOP-5164, Routine Validation of High Explosive Analytical Data 

 SOP-5165, Routine Validation of Metals Analytical Data  

 SOP-5166, Routine Validation of Gamma Spectroscopy, Chemical Separation Alpha 
Spectrometry, Gas Proportional Counting, and Liquid Scintillation Analytical Data 

 SOP-5167, Routine Validation of General Chemistry Analytical Data 

 SOP-5169, Routine Validation of Dioxin Furan Analytical Data (EPA Method 1618 and SW-846 
EPA Method 8290) 

 SOP-5171, Routine Validation of Total Petroleum Hydrocarbons Gasoline Range Organics/Diesel 
Range Organics Analytical Data (Method 80151B) 

 SOP-5191, Routine Validation of LC/MS/MS Perchlorate Analytical Data (SW-846 EPA 
Method 6850) 

Some analytical results were rejected for various reasons and are not usable. In some instances, the 
analysis was rerun and a valid result was obtained and is presented in the report. However, some 
rejected data represent data issues, and thus no valid result is available for the analyte for the given 
sample. Rejected results that represent data issues are provided in Attachment C-2 (on DVD) and are 
discussed in section C-9.0. Field duplicates are used for QC purposes and are not included in the 
summary tables in section 6 of the investigation report. When duplicate analytical results for an analyte in 
the same sample resulting from two methods are available, the result obtained from the more sensitive 
method (i.e., lower detection limit) is presented in the section 6 summary tables. Only the tritium results 
where samples were analyzed by the low-level electrolytic enrichment (LLEE) method, which is the most 
sensitive method, were included in the section 6 summary tables. Reporting qualifiers are presented in 
parentheses next to the results in the summary tables. Data qualifier definitions are listed in Appendix A. 

C-5.0 INORGANIC CHEMICAL ANALYSIS METHODS 

The analytical methods used for inorganic chemicals are listed in Tables C-5.0-1 (sediment) and 
C-5.0-2 (water). 

Laboratory control samples (LCSs), method blanks, matrix spike (MS) samples, and laboratory duplicate 
samples were analyzed to assess accuracy and precision of inorganic chemical analyses. Each of these 
QA/QC sample types is defined in the analytical services SOWs (LANL 1995, 049738; LANL 2000, 
071233; LANL 2008, 109962) and is described briefly below. 

The LCS serves as a monitor of the overall performance of each step during the analysis, including 
sample digestion. The analytical results for the samples were qualified according to National Functional 
Guidelines (EPA 1994, 048639) if the individual LCS recovery indicated an unacceptable bias in the 
measurement of individual analytes. The LCS recoveries should be within the control limits of 75%–125% 
(LANL 1995, 049738; LANL 2000, 071233; LANL 2008, 109962).  

Method blanks are used as a measurement of bias and potential cross-contamination. All target analytes 
should be below the contract-required detection limit (CRDL) in the blank (LANL 1995, 049738; 
LANL 2000, 071233; LANL 2008, 109962). 

The accuracy of inorganic chemical analyses is also assessed using MS samples. An MS sample is 
designed to provide information about the effect of each sample matrix on the sample preparation 
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procedures and analytical technique. The spike sample recoveries should be within the acceptance range 
of 75%–125% (LANL 1995, 049738; LANL 2000, 071233; LANL 2008, 109962). 

Analyzing laboratory duplicate samples assesses the precision of analyses. All relative percent 
differences (RPDs) between the sample and laboratory duplicate should be ±35% for sediment samples 
and ±20% for water samples (LANL 1995, 049738; LANL 2000, 071233; LANL 2008, 109962).  

The validation of inorganic chemical data using QA/QC samples and other methods may result in the 
rejection of the data or the assignment of various qualifiers to individual sample results.  

C-6.0 ORGANIC CHEMICAL ANALYSIS METHODS 

The analytical methods used for organic chemicals are listed in Tables C-6.0-1 (sediment) and 
C-6.0-2 (water).  

QC samples are designed to produce a quantitative measure of the reliability of a specific part of an 
analytical procedure. The results of the QC samples provide confidence about whether the analyte is 
present and whether the concentration reported is correct. The validation of organic chemical data using 
QA/QC samples and other methods may result in rejecting the data or in assigning various qualifiers to 
individual sample results. Calibration verifications, instrument-performance checks, LCSs, method blanks, 
MS samples, surrogates, and internal standards (ISs) were analyzed to assess the accuracy and 
precision of the organic chemical analyses. Each of these QA/QC sample types is defined in the 
analytical services SOWs (LANL 1995, 049738; LANL 2000, 071233; LANL 2008, 109962) and is 
described briefly below. 

Calibration verification, which consists of initial and continuing verification, is the establishment of a 
quantitative relationship between the response of the analytical procedure and the concentration of the 
target analyte. The initial calibration verifies the accuracy of the calibration curve and the individual 
calibration standards used to perform the calibration. The continuing calibration ensures that the initial 
calibration is still holding and is correct as the instrument is used to process samples. The continuing 
calibration also serves to determine whether analyte identification criteria, such as retention times and 
spectral matching, are being met. 

The LCS is a sample of a known matrix that has been spiked with compounds representative of the target 
analytes, and it serves as a monitor of the overall performance of a “controlled” sample. Daily, the LCS is 
the primary demonstration of the ability to analyze samples with good qualitative and quantitative 
accuracy. The analytical results for the samples were qualified according to National Functional 
Guidelines (EPA 1999, 066649) if the individual LCS recoveries were not within method-specific 
acceptance criteria. The LCS recoveries should be within the control limits of 75%–125% (LANL 1995, 
049738; LANL 2000, 071233; LANL 2008, 109962). 

A method blank is an analyte-free matrix to which all reagents are added in the same volumes or 
proportions as those used in the environmental sample processing and which is extracted and analyzed 
in the same manner as the corresponding environmental samples. Method blanks are used to assess the 
potential for sample contamination during extraction and analysis. All target analytes should be below the 
CRDL in the method blank (LANL 1995, 049738; LANL 2000, 071233; LANL 2008, 109962). 

The accuracy of organic chemical analyses is also assessed by using MS samples that are aliquots of the 
submitted samples spiked with a known concentration of the target analyte(s). MS samples are used to 
measure the ability to recover prescribed analytes from a native sample matrix. Spiking typically occurs 
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before sample preparation and analysis. The spike sample recoveries should be within the acceptance 
range of 75%–125% (LANL 1995, 049738; LANL 2000, 071233; LANL 2008, 109962). 

A surrogate compound (surrogate) is an organic chemical compound used in the analyses of organic 
target analytes that is similar in composition and behavior to the target analytes but that is not normally 
found in environmental samples. Surrogates are added to every blank, sample, and spike to evaluate the 
efficiency with which analytes are recovered during extraction and analysis. The recovery percentage of 
the surrogates must be within specified ranges or the sample may be rejected or assigned a qualifier 
(LANL 1995, 049738; LANL 2000, 071233; LANL 2008, 109962). 

The ISs are chemical compounds added to every blank, sample, and standard extract at a known 
concentration. They are used to compensate for (1) analyte concentration changes that might occur 
during storage of the extract and (2) quantitation variations that can occur during analysis. ISs are used 
as the basis for quantitation of target analytes. The percent recovery (%R) for ISs should range between 
50% and 200% (LANL 1995, 049738; LANL 2000, 071233; LANL 2008, 109962). 

C-7.0 RADIOCHEMICAL ANALYSIS METHODS 

Radionuclides were analyzed by the methods listed in Tables C-7.0-1 (sediment) and C-7.0-2 (water). 

Radionuclides with reported values less than the minimum detectable concentration (MDC) were qualified 
as not detected (U). Each radionuclide result was also compared with the corresponding total propagated 
uncertainty (TPU). If the result was less than 3 times the TPU, the radionuclide was qualified as not 
detected (U). 

The precision and bias of radiochemical analyses performed at off-site fixed laboratories were assessed 
using MS samples, LCSs, and method blanks. The analytical services SOWs (LANL 1995, 049738; 
LANL 2000, 071233; LANL 2008, 109962) specify that spike sample recoveries should be within ±25% of 
the certified value. LCSs were analyzed to assess the accuracy of radionuclide analyses. The LCSs serve 
as a monitor of the overall performance of each step during the analysis, including the radiochemical 
separation preparation. The analytical services SOWs (LANL 1995, 049738; LANL 2000, 071233; 
LANL 2008, 109962) specify that LCS recoveries should be within ±25% of the certified value. Method 
blanks are also used to assess bias. The analytical services SOWs (LANL 1995, 049738; LANL 2000, 
071233; LANL 2008, 109962) specify that the method blank concentration should not exceed the required 
minimum detectable activity. 

C-8.0 OTHER ANALYSIS METHODS 

Other analyses of Water Canyon and Cañon de Valle watershed sediment samples consist of pH by 
analytical method SW-846:9045C. Other analyses of Water Canyon and Cañon de Valle watershed water 
samples include isotope analyses conducted by the methods listed in Table C-8.0-1. 

C-9.0 DATA QUALITY 

Data-quality issues, including rejected analytical results, are summarized by media. Because of the large 
number of records, the following sections provide a summary of the reasons for qualification, and the 
qualification is not addressed by individual records.  
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C-9.1 Sediment Data 

A total of 57,493 results from sediment samples in the Water Canyon and Cañon de Valle watershed 
reaches were reported. Of these results, 152 results were rejected during data validation. These rejected 
results represent less than 1% of all the sediment results and do not affect the ability to assess the 
contaminants within the Water Canyon and Cañon de Valle watershed. 

Forty-eight inorganic chemical results for antimony, calcium, and manganese were rejected (R) because 
the associated MS recovery was less than 10%. Eighty-nine radionuclide results for cesium-134, 
cesium-137, cobalt-60 and sodium-22 were rejected (R) because either spectral interference prevented 
positive identification of the analytes or the MDC and/or TPU documentation was missing. Fifteen organic 
chemical results, all benzidine, were rejected (R) because the affected results were not analyzed with a 
valid five-point calibration curve and/or a standard at the reporting limit. 

A total of 1822 inorganic chemical results were qualified as estimated (J, J-, or J+) or estimated, not 
detected (UJ).  

Inorganic chemical results detected between the method detection limit (MDL) and the estimated 
detection limit (EDL) were qualified as estimated (J).  

Inorganic chemical results were qualified as J, J-, J+, or UJ for of one of the following reasons. 

 The sample result was reported as detected between the IDL and the EDL. 

 The sample and the duplicate sample results were greater than 5 times the reporting limit and the 
duplicate RPD was greater than 35%. 

 The analyte was considered estimated because the results are greater than 5 times the amount 
in the method blank. 

 The LCS %R was less than the lower acceptance limit (LAL) but greater than 10%.  

 The associated MS recovery was less than the LAL but greater than 10%. 

 The analyte was recovered above the upper acceptance limit (UAL) but less than 150% of the 
associated spike sample. 

 The analyte was recovered below the LAL but greater than 30% in the associated spike sample. 

 The associated MS recovery was greater than the UAL. 

 The result was reported as estimated by the analytical laboratory. 

A total of 5177 organic chemical results were qualified as estimated (J, J-, or J+) or estimated, not 
detected (UJ).  

Volatile Organic Compounds (VOCs): VOC results were qualified as J, J-, J+, or UJ because of one of the 
following. 

 The sample surrogate recovery was greater than the UAL.  

 The analyte was considered estimated because the results are greater than 5 times the amount 
in the method blank. 

 The initial calibration verification (ICV) and/or continuing calibration verification CCV were 
recovered outside the method-specific limits.   
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 The result was reported as estimated by the analytical laboratory. 

 The extraction/analytical holding time was exceeded by less than 2 times the published method 
holding time requirement. 

Semivolatile Organic Compounds (SVOCs): SVOC results were qualified as J, J-, or UJ because of one 
of the following. 

 The LCS %R was less than the LAL but greater than 10%. 

 The LCS %R was greater than the UAL. 

 The affected analytes were analyzed with an initial calibration curve that exceeded the percent 
relative standard deviation (%RSD) criteria and/or the associated multipoint calibration correlation 
coefficient is less than 0.995.  

 The ICV and/or CCV were recovered outside the method-specific limits.   

 The ICV and/or CCV were not analyzed at the appropriate method frequency. 

 The associated IS area counts are less than 50% but greater than 10%R when compared with 
the area counts in the applicable continuing calibration standard. 

 The result was reported as estimated by the analytical laboratory. 

Pesticides and Polychlorinated biphenyls (PCBs): Pesticide and PCB results were qualified as J, J-, or UJ 
because of at least one of the following issues. 

 The LCS %R was less than the LAL but greater than 10%. 

 The surrogate recovery was less than the LAL but greater than 10%. 

 At least one surrogate is greater than the UAL and one surrogate is less than the LAL. 

 The analyte was considered estimated because the results are greater than 5 times the amount 
in the method blank. 

 The affected analytes were analyzed with an initial calibration curve that exceeded the %RSD 
criteria and/or the associated multipoint calibration correlation coefficient is less than 0.995.  

 The ICV and/or CCV were recovered outside the method-specific limits.   

 The result was reported as estimated by the analytical laboratory. 

Polycyclic Aromatic Hydrocarbons (PAHs): PAH results were qualified as J because of at least one of the 
following issues. 

 The ICV and/or CCV were recovered outside the method-specific limits.   

 The result was reported as estimated by the analytical laboratory. 

Explosive Compounds: Explosive compound results were qualified as J, J-, J+ or UJ because of at least 
one of the following issues. 

 The MS/ matrix spike duplicate (MSD) %R was greater than10%, but less than 70%. 

 The MS/MSD %R was greater than 130%. 

 The MS/MSD RPD was greater than 30% and the recovery limits were 70% to 130%. 
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 The affected analytes were analyzed with a RRF of less than 0.05 in the initial calibration and/or 
CCV. 

 The ICV and/or CCV were recovered outside the method limits. 

 The extraction/analytical holding time was exceeded by less than 2 times the published method 
for holding times. 

 The associated LCS recovery was greater than the UAL. 

 The result was reported as estimated by the analytical laboratory. 

Thirty-one radionuclide results were qualified as J+ or J- because either the tracer was less than the LAL 
but greater than 10% recovery or the tracer %R value was greater than the UAL. 

C-9.2 Water Data 

A total of 289,164 results from water samples collected in the Water Canyon and Cañon de Valle 
watershed were reported. The results from these samples are provided in Attachment C-2 (on DVD). Of 
the 289,164 results reported, 4222 results were rejected during data validation. These rejected results 
represent less than 2% of all the water results and do not affect the ability to assess the contaminants 
within the Water Canyon and Cañon de Valle watershed. 

Six sample results for nitrate-nitrite as nitrogen were excluded from the COPC identification and any 
subsequent analyses because of incorrect preservation of the samples which resulted in anomalous 
results. 

A total of 502 inorganic chemical results were rejected (R) for at least one of the following reasons. 

 The associated spike sample recovery was less than 30%. 

 The duplicate sample was not analyzed with the samples for unspecified reasons. 

 The associated ICV or CCV was recovered but is below the LAL. 

 The duplicate sample RPD was greater than the advisory limit. 

 The holding time was exceeded. 

 The duplicate sample analysis was not performed. 

 The matrix spike analysis was not performed. 

 Negative blank sample results were greater than the MDL. 

 Unspecified QC failure occurred. 

 The MS/MSD %R failed low. 

 The RPD of the MS/MSD was greater than the acceptance criteria or the recoveries failed both 
high and low. 

A total of 3422 organic chemical results were rejected (R). 

Dioxins/Furans: Dioxin/furan results were rejected (R) because of unspecified QC failures. 
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Herbicides: Herbicide results were rejected (R) for at least one of the following reasons. 

 The LCS recovery was less than 10%. 

 The surrogate recovery was less than 10%. 

 Unspecified QC failure occurred. 

Explosive Compounds: Explosive compound results were rejected (R) for at least one of the following 
reasons. 

 The LCS recovery was less than 10%. 

 The MS/MSD recovery was less than 10%. 

 The affected analytes were analyzed with a RRF of less than 0.05 in the initial calibration and/or 
CCV. 

 The ICV and/or CCV were recovered outside the method limits.  

 The analyte RT shifted by more than 0.05 min from the midlevel standard of the initial calibration. 

 The required surrogate information was missing. 

 The extraction/analytical holding time was exceeded by greater than 2 times the published 
method for holding times. 

 The associated surrogate recovery was less than 10%. 

 The laboratory diluted the sample for matrix interferences. 

 Insufficient sample volume was received for a MS and/or a MSD analysis. 

 The MS and/or MSD analyses were not performed. 

 Method blank data was missing or not analyzed. 

 The LCS recovery was less than the LAL and greater than or equal to 10%. 

 The RPD of the MS/MSD was greater than the acceptance criteria or the recoveries failed both 
high and low. 

 The MS recovery was greater than 10% and less than the LAL. 

 The MS recovery was greater than or equal to the UAL. 

 The MS recovery was less than 10%. 

 The LCS %R failed both high and low or the LCS/LCS duplicate (LCSD) RPD failed to meet 
criteria. 

 The frequency of the LCS did not meet the specified criteria. 

 The CRI recovery failed low. 

 The initial calibration y-intercept criteria were not met. 

 The initial calibration slope or response factor (RF) criteria were not met. 

 The initial calibration %RSD or correlation coefficient failed to meet acceptance criteria. 

 The replicate precision criteria were not met. 

 The IS area count failed high. 
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 No replicate, MSD or LCSD was performed. 

 Unspecified QC failure occurred. 

Pesticides and PCBs: Pesticide and PCB results were rejected (R) for at least one of the following 
reasons. 

 The MS and/or MSD analyses were not performed. 

 Unspecified QC failure occurred. 

 The holding time was exceeded. 

 The MS recovery was less than 10%. 

 The RPD of the MS/MSD was greater than the acceptance criteria. 

SVOCs: SVOC results were rejected (R) for at least one of the following reasons. 

 The LCS recovery was less than 10%. 

 The instrument performance sample did not pass the method acceptance criteria. 

 The surrogate recovery was less than 10%. 

 The required surrogate/tracer information is missing. 

 The affected analytes were analyzed with a relative response factor (RRF) of less than 0.05 in the 
initial calibration and/or CCV. 

 The RPD of the MS/MSD was greater than the acceptance criteria. 

 The LCS recovery was greater than the acceptance criteria. 

 The MS recovery was greater than 10% and less than the LAL. 

 The MS recovery was less than 10%. 

 Unspecified QC failure occurred. 

 The calibration %RSD exceeded 60%. 

 Calibration verification percent difference (%D) was greater than the acceptance criteria but less 
than 60%. 

VOCs: VOC results were rejected (R) for at least one of the following reasons. 

 The RPD of the MS/MSD was greater than the acceptance criteria. 

 The MS recovery was greater than 10% and less than the LAL. 

 The MS recovery was less than 10%. 

 Calibration verification %D was greater than the acceptance criteria but less than 60%. 

 The affected analytes were analyzed with an RRF of less than 0.05 in the initial calibration and/or 
CCV. 

 The extraction/analytical holding time was exceeded by less than 2 times the published method 
for holding times. 

 The MS and/or MSD analyses were not performed. 
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 The sample was improperly preserved. 

 Unspecified QC failure occurred. 

A total of 295 radionuclide results were rejected (R) for at least one of the following reasons.  

 Associated duplicate sample has duplicate error ratio (DER) or relative error ratio (RER) greater 
than the analytical laboratory’s acceptance limits. 

 Spectral interferences prevented positive identification of the analytes. 

 The associated duplicate sample has a DER greater than 4. 

 Result values are less than 3 times the MDC. 

 Result values are less than the negative MDC. 

 Unspecified QC failure occurred. 

A total of 15,544 inorganic chemical results were qualified as J, J-, J+ or UJ for at least one of the 
following reasons. 

 The sample and the duplicate sample results were greater than or equal to 5 times the reporting 
limit and the duplicate RPD was greater than 20%. 

 The associated MS recovery was less than the LAL but greater than 10%. 

 The associated MS recovery was less than 10%. 

 The associated MS recovery was greater than the UAL. 

 The affected results were not analyzed with a valid 5-point calibration curve and/or a standard at 
the reporting limit.   

 The ICV and/or CCV was recovered outside the method-specific limits. 

 The extraction/analytical holding time was exceeded by less than 2 times the published method 
for holding times. 

 The extraction holding time was exceeded by greater than 2 times the published method for 
holding times.   

 The results were between the estimated quantitation limit and the MDL. 

 There was insufficient sample volume for an MS to be analyzed on a LANL sample. 

 The analyte was recovered above 150% in the associated spike sample. 

 The analyte was recovered above the upper acceptance level but less than 150% of the 
associated spike sample. 

 The duplicate sample was not analyzed with the samples for unspecified reasons. 

 The duplicate sample was analyzed on a non-LANL sample. 

 An ICV or CCV was not analyzed with the samples. 

 The associated ICV or CCV was recovered above the upper warning limit but is less than or 
equal to the upper acceptable limit. 

 The associated ICV or CCV was recovered below the lower warning limit but is greater than the 
lower acceptable limit. 
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 A serial dilution sample was not analyzed with the samples. 

 Serial dilution sample RPD was greater than 10%, and the sample result was greater than 
50 times the MDL (greater than 100 times the MDL for inductively coupled plasma mass 
spectrometry [ICPMS]).  

 Insufficient sample volume was received for a MS analysis. 

 The MS analysis was not performed on a sample associated with the request number. 

 The sample result is less than the EDL. 

 The sample temperature was elevated. 

 The sample result is less than 5 times the concentration of the related analyte in the blank. 

 The RPD of the MS/MSD was greater than the acceptance criteria. 

 There was no measure of precision for the sample. 

 The IS retention time shifted by greater than 30 s. 

 The spike recovery value is less than 30%, which indicates a potential low bias. 

 Reporting limit verification recovery was greater than the acceptance criteria. 

 The duplicate sample was not analyzed with the samples for unspecified reasons. 

 The result was reported as estimated by the analytical laboratory. 

 The results are greater than 5 times the amount in the method blank. 

 The analyte was recovered below the LAL but greater than 30% in the associated spike sample. 

 Negative blank samples results were greater than the MDL. 

 Failed serial dilution RPD. 

 Unspecified QC failure occurred. 

 A total of 20,027 organic chemical results were qualified as J, J-, J+ or UJ. 

Dioxins/Furans: Results were qualified as J, J-, J+ or UJ for at least one of the following reasons. 

 The result was reported as estimated by the analytical laboratory. 

 The RPD of the MS/MSD is greater than the acceptance criteria. 

 Unspecified QC failure occurred. 

Diesel Range Organics: Results were qualified as J or J for at least one of the following reasons. 

 The spike %R value was greater than 10% and less than the LAL. 

 The instrument performance sample did not pass the method acceptance criteria. 

 The associated sample concentration was less than 5 times/10 times the amount in the method 
blank. 
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Explosive Compounds: Explosive compound results were qualified as J, J-, J+ or UJ for at least one of 
the following reasons. 

 The affected analytes were analyzed with an initial calibration curve that exceeded the %RSD. 

 The CRDL check standard (CRI) sample did not pass method-acceptance criteria. 

 The extraction/analytical holding time is exceeded by less than 2 times the published method for 
holding times.   

 The LCS %R was greater than the UAL. 

 The MS/MSD %R was greater than 10% but less than 70%. 

 The MS/MSD %R was greater than 130%. 

 The MS/MSD RPD was greater than 30%, the recovery limits were 70% to 130%, and the RPD 
was less than or equal to 30%. 

 The ICV and/or CCV were recovered outside the method limits. 

 The affected analytes were analyzed with a RRF of less than 0.05 in the initial calibration and/or 
CCV. 

 The results are greater than 5 times the amount in the method blank. 

 At least one surrogate is greater than the UAL and one surrogate is less than the LAL. 

 Required surrogate information is missing. 

 The affected analytes were analyzed with an initial calibration curve that exceeded the %RSD 
criteria and/or the associated multipoint calibration correlation coefficient is <0.995. 

 The analyte RT shifted by more than 0.05 min from the mid-level standard of the initial calibration. 

 The internal standard was used for quantification and its area count is greater than 130% of the 
average of that obtained from the calibration standards. 

 The LCS documentation is missing. 

 The sample result is greater than 5 times the concentration of the related analyte in the method 
blank. 

 The surrogate %R is greater than the UAL. 

 The surrogate %R is less than the LAL but greater than 10%. 

 The surrogate %R is less than 10%. 

 The MS and/or MSD analyses were not performed. 

 The results were between the estimated quantitation limit and the MDL. 

 Calibration verification %D was greater than the acceptance criteria but less than 60%. 

 The sample was improperly preserved. 

 No CRI was analyzed to verify the reporting limit. 

 The CRI recovery failed high. 

 The CRI recovery failed low. 
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 The extraction/analytical holding time was exceeded by less than 2 times the published method 
for holding times. 

 The frequency of the LCS did not meet the specified criteria. 

 The LCS %R failed both high and low, or the LCS/LSCD RPD failed to meet criteria. 

 The RPD of the MS/MSD is greater than the acceptance criteria. 

 There was no measure of precision for the sample. 

 The LCS analyte %R is less than the LAL and greater than or equal to 10% recovery. 

 The RPD of the MS/MSD is greater than the acceptance criteria. 

 The spike %R value is greater than or equal to the UAL. 

 The spike %R value is greater than 10% and less than the LAL, which indicates a potential low 
bias in the results. 

 The spike %R value is less than 10%. 

 The CCV %D failed high. 

 The CCV %D failed low. 

 The ICV %D failed high. 

 The ICV %D failed low. 

 The LCS %R failed high. 

 The LCS %R failed low. 

 The MS/MSD %R failed high. 

 The MS/MSD %R failed low. 

 The surrogate %R failed high. 

 The surrogate %R failed low. 

 The surrogate %R in the blank did not meet acceptance criteria. 

 The initial calibration slope or RF criteria were not met. 

 The initial calibration y-intercept criteria were not met. 

 The IS area count failed high. 

 Unspecified QC failure occurred. 

Herbicides: The results were qualified as J or UJ for at least one of the following reasons. 

 The spike %R value is greater than 10% and less than the LAL, which indicates a potential low 
bias in the results. 

 Calibration verification %D was greater than the acceptance criteria but less than 60%. 

 The extraction/analytical holding time was exceeded by less than 2 times the published method 
for holding times. 

 The ICV and/or CCV were recovered outside the method limits. 

 The LCS %R was less than the LAL but greater than 10%. 
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 The LCS %R was greater than the UAL. 

 The surrogate %R is less than the LAL but greater than 10%. 

 The sample result is greater than 5 times the concentration of the related analyte in the method 
blank. 

 The RPD of the MS/MSD is greater than the acceptance criteria. 

 The MS/MSD analysis were not performed on a sample associated with a LANL request number. 

 Unspecified QC failure occurred. 

Pesticides and PCBs: The results were qualified as J, J-, J+ or UJ for at least one of the following 
reasons. 

 The LCS %R was less than 10%. 

 The LCS documentation is missing. 

 The ICV and/or CCV were recovered outside the method limits. 

 The affected analytes were analyzed with an initial calibration curve that exceeded the %RSD 
criteria, and/or the associated multipoint calibration correlation coefficient is <0.995. 

 The LCS %R was greater than the UAL. 

 The surrogate is less than the LAL but greater than 10% recovery. 

 At least one surrogate is greater than the UAL and one surrogate is less than the LAL. 

 The extraction/analytical holding time was exceeded by less than 2 times the published method 
for holding times.  

 Insufficient sample volume was received for a MS/MSD analysis. 

 Calibration verification %D was greater than the acceptance criteria but less than 60%. 

 The MS/MSD analyses were not performed. 

 The RPD of the MS/MSD is greater than the acceptance criteria. 

 The spike %R value is greater than 10% and less than the LAL. 

 Unspecified QC failure occurred. 

 The result was reported as estimated by the analytical laboratory. 

SVOCs: The results were qualified as J, J-, J+ or UJ for at least one of the following reasons. 

 The affected analytes were analyzed with an initial calibration curve that exceeded the %RSD 
criteria, and/or the associated multipoint calibration correlation coefficient is <0.995. 

 The extraction/analytical holding time was exceeded by less than 2 times the published method 
for holding times.  

 The instrument performance sample did not pass the method acceptance criteria. 

 At least one surrogate is greater than the UAL and one surrogate is less than the LAL. 

 The LCS documentation is missing. 
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 The sample result is greater than 5 times (10 times for common organic laboratory contaminants) 
the concentration of the related analyte in the method blank. 

 The LCS %R was greater than the UAL. 

 The LCS %R was less than the LAL but greater than 10%. 

 The surrogate %R value is greater than the UAL. 

 The surrogate recovery is less than the LAL but greater than 10%. 

 The result was reported as estimated by the laboratory. 

 The associated IS area counts show less than 50% recovery or greater than 200% recovery 
when compared to the area counts in the applicable continuing calibration standard. 

 The spike %R value is greater than 10% and less than the LAL. 

 The result was less than the EQL but greater than the MDL. 

 The sample result is less than the EQL and less than or equal to 5 times (10 times for common 
phthalates) the concentration of the analyte in the blank. 

 The spike %R value is less than 10%. 

 Calibration verification %D was greater than the acceptance criteria but less than 60%. 

 The affected analytes were analyzed with an RRF of <0.05 in the initial calibration and/or CCV. 

 The ICV and/or CCV were recovered outside the method-specific limits.  

 The LCS recovery was greater than the acceptance criteria. 

 Unspecified QC failure occurred. 

 VOCs: The results were qualified as J, J-, J+ or UJ for at least one of the following reasons. 

 The result was less than the EQL, but greater than the MDL. 

 The result was reported as estimated by the analytical laboratory. 

 The LCS documentation is missing. 

 The LCS %R was less than LAL but greater than 10%. 

 The LCS %R was greater than the UAL. 

 The MS/MSD analysis was not performed. 

 The surrogate recovery is less than 10%. 

 The surrogate recovery is less than the LAL but greater than 10%. 

 At least one surrogate is greater than the UAL and one surrogate is less than the UAL. 

 The sample result is greater than 5 times (10 times for common organic laboratory contaminants) 
the concentration of the related analyte in the method blank. 

 The affected results were not analyzed with a valid 5-point calibration curve and/or a standard at 
the reporting limit.   

 The extraction/analytical holding time was exceeded by less than 2 times the published method 
holding time requirement. 

 The affected analytes were analyzed with an initial calibration curve that exceeded the 
%RSD criteria, and/or the associated multipoint calibration correlation coefficient is <0.995. 

 The affected analytes were analyzed with an RRF of <0.05 in the initial calibration and/or CCV. 
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 The ICV and/or CCV were recovered outside the method-specific limits.  

 The RPD of the MS/MSD is greater than the acceptance criteria. 

 The LCS recovery was greater than the acceptance criteria. 

 The spike %R value is greater than 10% and less than the lower acceptance limit. 

 Calibration %RSD was greater than the acceptance criteria but less than 60%. 

 Unspecified QC failure occurred. 

A total of 988 radionuclide results were qualified as J, J-, J+, or UJ because of at least one of the 
following reasons. 

 The associated duplicate sample has a DER or RER greater than the analytical laboratory’s 
acceptance limits. 

 Duplicate information is missing. 

 The tracer recovery was less than 10%. 

 The tracer recovery was less than 30% but greater than 10%. 

 The MS recovery was less than 10%. 

 The sample result is greater than 5 times the concentration of the related analyte in the method 
blank. 

 The associated MS recovery was above the UAL. 

 The tracer %R value was greater than 105% but less than 125%. 

 The associated sample concentration was less than or equal to the MDC. 

 The tracer was less than the LAL but greater than 10%R. 

 The associated duplicate sample has a duplicate error ratio of greater than or equal to 2 but less 
than or equal to 4. 

 Planchets were flamed. 

 Results were less than 3 times the MDC. 

 Unspecified QC failure occurred. 

C-10.0 REFERENCES 
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Table C-1.2-1 
TEFs 

PCB Congener Mammal TEFa Bird TEFb 

Tetrachlorodibenzodioxin[2,3,7,8-] 1 1 

Pentachlorodibenzodioxin[1,2,3,7,8-] 1 1 

Hexachlorodibenzodioxin[1,2,3,4,7,8-] 0.1 0.05 

Hexachlorodibenzodioxin[1,2,3,6,7,8-] 0.1 0.01 

Hexachlorodibenzodioxin[1,2,3,7,8,9-] 0.1 0.1 

Heptachlorodibenzodioxin[1,2,3,4,6,7,8-] 0.01 0.001 

Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] 0.0003 0.0001 

Tetrachlorodibenzofuran[2,3,7,8-] 0.1 1 

Pentachlorodibenzofuran[1,2,3,7,8-] 0.03 0.1 

Pentachlorodibenzofuran[2,3,4,7,8-] 0.3 1 

Hexachlorodibenzofuran[1,2,3,4,7,8-] 0.1 0.1 

Hexachlorodibenzofuran[1,2,3,6,7,8-] 0.1 0.1 
a TEF values are from Van den Berg et al. (2006, 106990). 
b 

TEF values are from Van den Berg et al. (1998, 106987). 

 

Table C-2.0-3 
Media Code Definitions 

Media Code Media Description 

SED Sediment 

WGA Alluvial groundwater 

WGI Intermediate groundwater 

WGR Regional groundwater 

WGS Groundwater (Springs) 

WM Snowmelt 

WP Persistent Surface Water 

WS Surface water 

WT Stormwater 
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Table C-2.0-4 
Analytes by Analytical Suite for Sediment 

Analytical Suite Analyte 

Americium-241 Americium-241 

Gamma Spectroscopy Cesium-134 

  Cesium-137 

  Cobalt-60 

  Sodium-22 

Tritium Tritium 

Explosive Compounds 2,4-Diamino-6-nitrotoluene 

  2,6-Diamino-4-nitrotoluene 

  3,5-Dinitroaniline 

  Amino-2,6-dinitrotoluene[4-] 

  Amino-4,6-dinitrotoluene[2-] 

  Dinitrobenzene[1,3-] 

  Dinitrotoluene[2,4-] 

  Dinitrotoluene[2,6-] 

  HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine) 

  Nitrobenzene 

  Nitrotoluene[2-] 

  Nitrotoluene[3-] 

  Nitrotoluene[4-] 

  PETN (pentaerythritol tetranitrate) 

  RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) 

  TATB (triaminotrinitrobenzene) 

  Tetryl 

  Trinitrobenzene[1,3,5-] 

  Trinitrotoluene[2,4,6-] 

  Tris (o-cresyl) phosphate 

Isotopic Plutonium Plutonium-238 

  Plutonium-239/240 

Isotopic Thorium Thorium-228 

  Thorium-230 

  Thorium-232 

Isotopic Uranium Uranium-234 

  Uranium-235/236 

  Uranium-238 

 

 



Water Canyon/Cañon de Valle Investigation Report 

C-21 

Table C-2.0-4 (continued) 

Analytical Suite Analyte 

Target Analyte List Metals Aluminum 

  Antimony 

  Arsenic 

  Barium 

  Beryllium 

 Boron 

  Cadmium 

  Calcium 

  Chromium 

  Cobalt 

  Copper 

  Iron 

  Lead 

  Magnesium 

  Manganese 

  Mercury 

  Nickel 

  Potassium 

  Selenium 

  Silver 

  Sodium 

  Thallium 

 Uranium 

  Vanadium 

  Zinc 

PAHs Acenaphthene 

  Acenaphthylene 

  Anthracene 

  Benzo(a)anthracene 

  Benzo(a)pyrene 

  Benzo(b)fluoranthene 

  Benzo(g,h,i)perylene 

   

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

  Fluorene 

  Indeno(1,2,3-cd)pyrene 

  Naphthalene 
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Table C-2.0-4 (continued) 

Analytical Suite Analyte 

PAHs (continued) Phenanthrene 

  Pyrene 

Perchlorate Perchlorate 

Pesticides/PCBs Aldrin 

  Aroclor-1016 

  Aroclor-1221 

  Aroclor-1232 

  Aroclor-1242 

  Aroclor-1248 

  Aroclor-1254 

  Aroclor-1260 

  Benzene hexachloride (BHC)[alpha-] 

  BHC[beta-] 

  BHC[delta-] 

  BHC[gamma-] 

  Chlordane[alpha-] 

  Chlordane[gamma-] 

  Dichlorodiphenyldichloroethane (DDD)[4,4'-] 

  Dichlorodiphenyltrichloroethylene (DDE)[4,4'-] 

  Dichlorodiphenyltrichloroethane (DDT)[4,4'-] 

  Dieldrin 

  Endosulfan I 

  Endosulfan II 

  Endosulfan Sulfate 

  Endrin 

  Endrin Aldehyde 

  Endrin Ketone 

  Heptachlor 

  Heptachlor Epoxide 

  Methoxychlor[4,4'-] 

  Toxaphene (Technical Grade) 

Strontium-90 Strontium-90 

SVOCs Acenaphthene 

  Acenaphthylene 

  Aniline 

  Anthracene 

  Azobenzene 

 Benzidine 

  Benzo(a)anthracene 
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Table C-2.0-4 (continued) 

Analytical Suite Analyte 

SVOCs (continued) Benzo(a)pyrene 

  Benzo(b)fluoranthene 

  Benzo(g,h,i)perylene 

  Benzo(k)fluoranthene 

  Benzoic Acid 

  Benzyl Alcohol 

  Bis(2-chloroethoxy)methane 

  Bis(2-chloroethyl)ether 

  Bis(2-ethylhexyl)phthalate 

  Bromophenyl-phenylether[4-] 

  Butylbenzylphthalate 

 Carbazole 

  Chloro-3-methylphenol[4-] 

  Chloroaniline[4-] 

  Chloronaphthalene[2-] 

  Chlorophenol[2-] 

  Chlorophenyl-phenyl[4-] Ether 

  Chrysene 

  Dibenz(a,h)anthracene 

  Dibenzofuran 

  Dichlorobenzene[1,2-] 

  Dichlorobenzene[1,3-] 

  Dichlorobenzene[1,4-] 

  Dichlorobenzidine[3,3'-] 

  Dichlorophenol[2,4-] 

  Diethylphthalate 

  Dimethyl Phthalate 

  Dimethylphenol[2,4-] 

  Di-n-butylphthalate 

  Dinitro-2-methylphenol[4,6-] 

  Dinitrophenol[2,4-] 

  Dinitrotoluene[2,4-] 

  Dinitrotoluene[2,6-] 

  Di-n-octylphthalate 

  Diphenylamine 

  Fluoranthene 

  Fluorene 

  Hexachlorobenzene 

  Hexachlorobutadiene 
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Table C-2.0-4 (continued) 

Analytical Suite Analyte 

SVOCs (continued) Hexachlorocyclopentadiene 

  Hexachloroethane 

  Indeno(1,2,3-cd)pyrene 

  Isophorone 

  Methylnaphthalene[2-] 

  Methylphenol[2-] 

 Methylphenol[3-] 

  Methylphenol[4-] 

  Naphthalene 

  Nitroaniline[2-] 

  Nitroaniline[3-] 

  Nitroaniline[4-] 

  Nitrobenzene 

  Nitrophenol[2-] 

  Nitrophenol[4-] 

  Nitrosodimethylamine[N-] 

  Nitroso-di-n-propylamine[N-] 

 Nitrosodiphenylamine[N-] 

  Oxybis(1-chloropropane)[2,2'-] 

  Pentachlorophenol 

  Phenanthrene 

  Phenol 

  Pyrene 

  Pyridine 

  Trichlorobenzene[1,2,4-] 

  Trichlorophenol[2,4,5-] 

  Trichlorophenol[2,4,6-] 

VOCs Acetone 

  Benzene 

  Bromobenzene 

  Bromochloromethane 

  Bromodichloromethane 

  Bromoform 

  Bromomethane 

  Butanone[2-] 

  Butylbenzene[n-] 

  Butylbenzene[sec-] 

  Butylbenzene[tert-] 

 Carbon Disulfide 
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Table C-2.0-4 (continued) 

Analytical Suite Analyte 

VOCs (continued) Carbon Tetrachloride 

  Chlorobenzene 

  Chlorodibromomethane 

  Chloroethane 

  Chloroform 

  Chloromethane 

  Chlorotoluene[2-] 

  Chlorotoluene[4-] 

  Dibromo-3-chloropropane[1,2-] 

  Dibromoethane[1,2-] 

  Dibromomethane 

  Dichlorobenzene[1,2-] 

  Dichlorobenzene[1,3-] 

  Dichlorobenzene[1,4-] 

  Dichlorodifluoromethane 

  Dichloroethane[1,1-] 

  Dichloroethane[1,2-] 

  Dichloroethene[1,1-] 

  Dichloroethene[cis-1,2-] 

  Dichloroethene[trans-1,2-] 

  Dichloropropane[1,2-] 

  Dichloropropane[1,3-] 

  Dichloropropane[2,2-] 

  Dichloropropene[1,1-] 

  Dichloropropene[cis-1,3-] 

  Dichloropropene[trans-1,3-] 

  Ethylbenzene 

  Hexanone[2-] 

  Iodomethane 

  Isopropylbenzene 

  Isopropyltoluene[4-] 

  Methyl-2-pentanone[4-] 

  Methylene Chloride 

  Propylbenzene[1-] 

 

Styrene 

Tetrachloroethane[1,1,1,2-] 

Tetrachloroethane[1,1,2,2-] 

  Tetrachloroethene 

  Toluene 
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Table C-2.0-4 (continued) 

Analytical Suite Analyte 

VOCs (continued) Trichloro-1,2,2-trifluoroethane[1,1,2-] 

  Trichloroethane[1,1,1-] 

  Trichloroethane[1,1,2-] 

  Trichloroethene 

  Trichlorofluoromethane 

  Trichloropropane[1,2,3-] 

  Trimethylbenzene[1,2,4-] 

  Trimethylbenzene[1,3,5-] 

  Vinyl Chloride 

  Xylene[1,2-] 

  Xylene[1,3-]+Xylene[1,4-] 

Cyanide (Total) Cyanide (Total) 

 

Table C-2.0-5 
Analytes by Analytical Suite for Water 

Analytical Suite Analyte 

Dioxins/Furans Heptachlorodibenzodioxin[1,2,3,4,6,7,8-] 

  Heptachlorodibenzodioxins (Total) 

  Heptachlorodibenzofuran[1,2,3,4,6,7,8-] 

  Heptachlorodibenzofuran[1,2,3,4,7,8,9-] 

  Heptachlorodibenzofurans (Total) 

  Hexachlorodibenzodioxin[1,2,3,4,7,8-] 

  Hexachlorodibenzodioxin[1,2,3,6,7,8-] 

  Hexachlorodibenzodioxin[1,2,3,7,8,9-] 

  Hexachlorodibenzodioxins (Total) 

  Hexachlorodibenzofuran[1,2,3,4,7,8-] 

  Hexachlorodibenzofuran[1,2,3,6,7,8-] 

  Hexachlorodibenzofuran[1,2,3,7,8,9-] 

  Hexachlorodibenzofuran[2,3,4,6,7,8-] 

  Hexachlorodibenzofurans (Total) 

  Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] 

  Octachlorodibenzofuran[1,2,3,4,6,7,8,9-] 

  Pentachlorodibenzodioxin[1,2,3,7,8-] 

  Pentachlorodibenzodioxins (Total) 

 Pentachlorodibenzofuran[1,2,3,7,8-] 

 Pentachlorodibenzofuran[2,3,4,7,8-] 

 Pentachlorodibenzofurans (Total) 

 Tetrachlorodibenzodioxin[2,3,7,8-] 
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Table C-2.0-5 (continued) 

Analytical Suite Analyte 

Dioxins/Furans (continued) Tetrachlorodibenzodioxins (Total) 

 Tetrachlorodibenzofuran[2,3,7,8-] 

 Tetrachlorodibenzofurans (Total) 

Diesel Range Organics Oil and Grease 

Total Petroleum Hydrocarbons Diesel Range Organics 

General Inorganics Alkalinity-CO3 

 Alkalinity-CO3+HCO3 

 Alkalinity-HCO3 

 Ammonia 

 Ammonia as Nitrogen 

 Bromide 

 Calcium 

 Carbonate 

 Chemical Oxygen Demand 

 Chloride 

 Chlorine, Total Residual 

 Cyanide (Total) 

 Cyanide, Amenable to Chlorination 

 Dissolved Oxygen 

  Fluoride 

  Hardness 

 Humic Substances, Hydrophilic Acids 

 Humic Substances, Hydrophilic Bases 

 Humic Substances, Hydrophilic Neutrals 

 Humic Substances, Hydrophilic Total 

 Humic Substances, Hydrophobic Acids 

 Humic Substances, Hydrophobic Bases 

 Humic Substances, Hydrophobic Neutrals 

 Humic Substances, Hydrophobic Total 

  Iodide 

  Loss on Ignition 

  Magnesium 

  Maximum Total Suspended Solids (TSS) 

  Nitrate 

  Nitrate as Nitrogen 

  Nitrate-Nitrite as Nitrogen 

 Nitrite 

 Nitrite as Nitrogen 

 Oxalate 
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Table C-2.0-5 (continued) 

Analytical Suite Analyte 

General Inorganics (continued) Perchlorate 

  pH 

  Phosphorus, Orthophosphate (Expressed as PO4) 

  Potassium 

  Silicon 

  Silicon Dioxide 

 

Sodium 

Specific Conductance 

Specific Gravity 

Sulfate 

Suspended Sediment Concentration 

  Temperature 

  Total Dissolved Solids 

  Total Kjeldahl Nitrogen 

  Total Organic Carbon 

  Total Phosphate as Phosphorus 

  Total Phosphorus 

  TSS 

Herbicides D[2,4-] (2,4-dichlorophenoxyacetic acid) 

  Dalapon 

  DB[2,4-] (2,4-dichlorophenoxy butyric acid) 

  Dicamba 

  Dichlorprop 

  Dinoseb 

  MCPA (methyl-4-chlorophenoxyacetic[2-] acid) 

  MCPP (methyl-4-chlorophenoxypropionic[2-] acid) 

  T[2,4,5-] (2,4,5-trichlorophenoxyacetic acid) 

  TP[2,4,5-] (2,4,5-trichlorophenoxypropionic acid) 

Explosive Compounds 2,4-diamino-6-nitrotoluene 

  2,6-diamino-4-nitrotoluene 

  3,5-dinitroaniline 

  Amino-2,6-dinitrotoluene[4-] 

  Amino-4,6-dinitrotoluene[2-] 

  Amino-dinitrotoluenes 

  Dinitrobenzene[1,3-] 

  Dinitrotoluene[2,4-] 

  Dinitrotoluene[2,6-] 

  Dinitrotoluene[3,4-] 

  DNX (hexahydro-1,3-dinitro-5-nitro-1,3,5-triazine) 
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Table C-2.0-5 (continued) 

Analytical Suite Analyte 

Explosive Compounds (continued) HMX 

  MNX (hexahydro-1-nitroso-3,5-dinitro-1,3,5-triazine) 

  Nitrobenzene 

 Nitroglycerin 

  Nitrotoluene[2-] 

  Nitrotoluene[3-] 

   

Nitrotoluene[4-] 

PETN 

RDX 

  TATB 

  Tetryl 

  TNX (hexahydro-1,3,5-trinitroso-1,3,5-triazine) 

  Trinitrobenzene[1,3,5-] 

  Trinitrotoluene[2,4,6-] 

  Tris (o-cresyl) phosphate 

Isotopes Carbon-14 % Modern Carbon, Denormalized 

  Carbon-14 % Modern Carbon, Normalized 

  

  

Carbon-14 Years Unadjusted, Based on Denormalized 
Fraction 

Chromium-53/52 

Delta C-13 Relative to Pee Dee Belemnite 

Deuterium Ratio 

Nitrogen-15/Nitrogen-14 Ratio 

Oxygen-18/Oxygen-16 Ratio 

Metals Aluminum 

  Antimony 

  Arsenic 

  Barium 

  Beryllium 

  Bismuth 

  Boron 

  Cadmium 

  Cerium 

  Cesium 

  Chromium 

 Chromium hexavalent ion 

  Cobalt 

  Copper 

  Dysprosium 
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Table C-2.0-5 (continued) 

Analytical Suite Analyte 

Metals (continued) Erbium 

  Europium 

  Gadolinium 

  Gallium 

  Germanium 

  Gold 

  Hafnium 

  Holmium 

  Indium 

  Iridium 

  

  

  

  

Iron 

Lanthanum 

Lead 

Lithium 

  Lutetium 

  Manganese 

  Mercury 

  Molybdenum 

  Neodymium 

  Nickel 

  Niobium 

  Osmium 

  Palladium 

  Platinum 

  Praseodymium 

  Rhenium 

  Rhodium 

  Rubidium 

  Ruthenium 

  Scandium 

  Selenium 

  Settleable Matter 

  Silicon 

  Silicon Dioxide 

  Silver 

  Strontium 

  Tantalum 

  Tellurium 

  Terbium 
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Table C-2.0-5 (continued) 

Analytical Suite Analyte 

Metals (continued) Thallium 

  Thorium 

  Thulium 

  Tin 

  Titanium 

  Tungsten 

  Uranium 

  Vanadium 

  Ytterbium 

  Yttrium 

  Zinc 

  Zirconium 

Pesticides/PCBs Aldrin 

  Aroclor-1016 

  Aroclor-1221 

  Aroclor-1232 

  Aroclor-1242 

  Aroclor-1248 

  Aroclor-1254 

  Aroclor-1260 

  Aroclor-1262 

  Benzene hexachloride (BHC)[alpha-] 

  BHC[beta-] 

  BHC[delta-] 

  BHC[gamma-] 

  Chlordane[alpha-] 

  Chlordane[gamma-] 

  Dichlorodiphenyldichloroethane (DDD)[4,4'-] 

  Dichlorodiphenyltrichloroethylene (DDE)[4,4'-] 

  Dichlorodiphenyltrichloroethane (DDT)[4,4'-] 

  Dieldrin 

  Endosulfan I 

  Endosulfan II 

  Endosulfan Sulfate 

  Endrin 

  Endrin Aldehyde 

  Endrin Ketone 

  Heptachlor 

  Heptachlor Epoxide 
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Table C-2.0-5 (continued) 

Analytical Suite Analyte 

Pesticides/PCBs (continued) Methoxychlor[4,4'-] 

 Toxaphene [Technical Grade] 

Radionuclides Americium-241 

  Cesium-137 

  Cobalt-60 

  Europium-152 

  Gross Alpha 

  Gross Alpha/Beta 

  Gross Beta 

  Gross Gamma 

  Iodine-129 

  Lead-210 

  Neptunium-237 

  Plutonium-238 

  Plutonium-239/240 

 Polonium-210 

  Potassium-40 

  Plutonium-Total 

  Radium-226 

  Radium-228 

  Sodium-22 

  Strontium-90 

  Thorium-228 

  Thorium-230 

   

  

Thorium-232 

Tritium 

Uranium 

Uranium-234 

Uranium-235/236 

  Uranium-238 

SVOCs Acenaphthene 

  Acenaphthylene 

 Acetophenone 

 Alachlor 

 Aldrin 

  Aniline 

  Anthracene 

  Atrazine 

  Azobenzene 
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Table C-2.0-5 (continued) 

Analytical Suite Analyte 

SVOCs (continued) Benzidine 

  Benzo(a)anthracene 

  Benzo(a)pyrene 

  Benzo(b)fluoranthene 

  Benzo(g,h,i)perylene 

  Benzo(k)fluoranthene 

  Benzoic Acid 

  Benzyl Alcohol 

 BHC(gamma-) 

  Bis(2-chloroethoxy)methane 

  Bis(2-chloroethyl)ether 

  Bis(2-ethylhexyl)phthalate 

  Bromophenyl-phenylether[4-] 

 Butachlor 

  Butylbenzylphthalate 

  Carbazole 

 Chlordane (Technical Grade) 

 Chlordane(alpha-) 

  Chloro-3-methylphenol[4-] 

  Chloroaniline[4-] 

  Chlorodibromomethane 

  Chloronaphthalene[2-] 

  Chlorophenol[2-] 

  Chlorophenyl-phenyl[4-] Ether 

  Chrysene 

  Dibenz(a,h)anthracene 

  Dibenzofuran 

  Dichlorobenzene[1,2-] 

  Dichlorobenzene[1,3-] 

  Dichlorobenzene[1,4-] 

  Dichlorobenzidine[3,3'-] 

  Dichlorophenol[2,4-] 

 Dieldrin 

  

Diethylphthalate 

Dimethyl Phthalate 

  Dimethylphenol[2,4-] 

  Di-n-butylphthalate 

  Dinitro-2-methylphenol[4,6-] 

  Dinitrophenol[2,4-] 
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Table C-2.0-5 (continued) 

Analytical Suite Analyte 

SVOCs (continued) Dinitrotoluene[2,4-] 

  Dinitrotoluene[2,6-] 

  Di-n-octylphthalate 

  Dinoseb 

  Dioxane[1,4-] 

  Diphenylamine 

  Diphenylhydrazine[1,2-] 

 Endrin 

  Fluoranthene 

  Fluorene 

 Fluorobiphenyl[2-] 

 Fluorophenol[2-] 

 Heptachlor 

 Heptachlor Epoxide 

  Hexachlorobenzene 

  Hexachlorobutadiene 

  Hexachlorocyclopentadiene 

  Hexachloroethane 

  Indeno(1,2,3-cd)pyrene 

  Isophorone 

 Methano-1H-indene[4,7-] 

  Methylnaphthalene[1-] 

  Methylnaphthalene[2-] 

  Methylphenol[2-] 

  Methylphenol[3-,4-] 

  Methylphenol[4-] 

  Methylpyridine[2-] 

 Metolaclor 

 Metribuzin 

  Naphthalene 

  Nitroaniline[2-] 

  Nitroaniline[3-] 

  Nitroaniline[4-] 

  Nitrobenzene 

 Nitrobenzene-d5 

  Nitrophenol[2-] 

  Nitrophenol[4-] 

  Nitrosodiethylamine[N-] 

  Nitrosodimethylamine[N-] 
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Table C-2.0-5 (continued) 

Analytical Suite Analyte 

SVOCs (continued) Nitroso-di-n-butylamine[N-] 

  Nitroso-di-n-propylamine[N-] 

  

  

Nitrosodiphenylamine[N-] 

Nitrosopyrrolidine[N-] 

Oxybis(1-chloropropane)[2,2'-] 

 PCB-1 

 PCB-31 

 PCB-5 

  Pentachlorobenzene 

  Pentachlorophenol 

  Phenanthrene 

  Phenol 

 Phenol-d6 

 Propachlor 

  Pyrene 

  Pyridine 

 Simazine 

  Tetrachlorobenzene[1,2,4,5] 

  Tetrachlorophenol[2,3,4,6-] 

 Toxaphene (Technical Grade) 

  Trichlorobenzene[1,2,4-] 

  Trichlorophenol[2,4,5-] 

  Trichlorophenol[2,4,6-] 

VOCs Acetone 

  Acetonitrile 

  Acrolein 

  Acrylonitrile 

  Benzene 

  Bromobenzene 

  Bromochloromethane 

  Bromodichloromethane 

 Bromofluorobenzene[4-] 

  Bromoform 

  Bromomethane 

  Butanol[1-] 

  Butanone[2-] 

  Butylbenzene[n-] 

  Butylbenzene[sec-] 

  Butylbenzene[tert-] 
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Table C-2.0-5 (continued) 

Analytical Suite Analyte 

VOCs (continued) Carbon Disulfide 

  Carbon Tetrachloride 

  Chloro-1,3-butadiene[2-] 

  Chloro-1-propene[3-] 

  Chlorobenzene 

  Chlorodibromomethane 

  Chloroethane 

  Chloroethyl vinyl ether[2-] 

  Chloroform 

  

  

  

  

  

  

Chlorohexane[1-] 

Chloromethane 

Chlorotoluene[2-] 

Chlorotoluene[4-] 

Dibromo-3-chloropropane[1,2-] 

Dibromoethane[1,2-] 

Dibromofluoromethane 

Dibromomethane 

  Dichlorobenzene[1,2-] 

  Dichlorobenzene[1,3-] 

  Dichlorobenzene[1,4-] 

  Dichlorodifluoromethane 

  Dichloroethane[1,1-] 

  Dichloroethane[1,2-] 

  Dichloroethene[1,1-] 

  Dichloroethene[cis-1,2-] 

  Dichloroethene[trans-1,2-] 

  Dichloropropane[1,2-] 

  Dichloropropane[1,3-] 

  Dichloropropane[2,2-] 

  Dichloropropene[1,1-] 

 Dichloropropene[cis/trans-1,3-] 

  Dichloropropene[cis-1,3-] 

  Dichloropropene[trans-1,3-] 

  Diethyl Ether 

  Dioxane[1,4-] 

  Ethyl Methacrylate 

  Ethylbenzene 

  Hexachlorobutadiene 

  Hexanone[2-] 
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Table C-2.0-5 (continued) 

Analytical Suite Analyte 

VOCs (continued) Iodomethane 

  Isobutyl Alcohol 

  Isopropylbenzene 

  Isopropyltoluene[4-] 

  Methacrylonitrile 

  Methyl Methacrylate 

  Methyl tert-butyl Ether 

  Methyl-2-pentanone[4-] 

  Methylene Chloride 

 Methylnaphthalene[1-] 

 Methylnaphthalene[2-] 

  Naphthalene 

 Oxybis[1-chloropropane][2,2’-] 

  Propionitrile 

  

   

Propylbenzene[1-] 

Styrene 

Tetrachloroethane[1,1,1,2-] 

Tetrachloroethane[1,1,2,2-] 

Tetrachloroethene 

Tetrahydrofuran 

Toluene 

Trichloro-1,2,2-trifluoroethane[1,1,2-] 

Trichlorobenzene[1,2,3-] 

  Trichlorobenzene[1,2,4-] 

  Trichloroethane[1,1,1-] 

  Trichloroethane[1,1,2-] 

  Trichloroethene 

  Trichlorofluoromethane 

  Trichloropropane[1,2,3-] 

 Trichlorotrifluoroethane 

  Trimethylbenzene[1,2,4-] 

  Trimethylbenzene[1,3,5-] 

  Vinyl Acetate 

  Vinyl Chloride 

  Xylene (Total) 

  Xylene[1,2-] 

  Xylene[1,3-]+Xylene[1,4-] 
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Table C-5.0-1 
Analytical Methods Used for 

Inorganic Chemicals in Sediment 

Analytical Suite Analytical Method 

Metals  SE-846:6010 

SW-846:6010B 

SW-846:6020 

SW-846:7471 

SW-846:7471A 

Perchlorate SW-846:6850 

Cyanide (Total) SW-846:9010 

SW-846:9012A 

 

Table C-5.0-2 
Analytical Methods Used for Inorganic Chemicals in Water 

Analytical Suite Analytical Method 

General Inorganics ACOLR 

ASTM:D5057 

Calc (Hardness) 

 Color 

 Conductivity 

 EPA:120.1 

 EPA:130.2 

 EPA:150.1 

 EPA:160.1 

 EPA:160.2 

 EPA:160.4 

 EPA:200.7 

 EPA:200.8 

 EPA:300.0 

 EPA:310.1 

 EPA:310.2 

 EPA:314.0 

 EPA:320.1 

 EPA:325.1 

 EPA:325.2 

 EPA:335.1 

 EPA:335.2 

 EPA:335.3 

 



Water Canyon/Cañon de Valle Investigation Report 

C-39 

Table C-5.0-2 (continued) 

Analytical Suite Analytical Method 

General Inorganics 
(continued) 

EPA:335.4 

EPA:340.2 

 EPA:345.1 

 EPA:350.1 

 EPA:350.3 

 EPA:351.2 

 EPA:353.1 

 EPA:353.2 

 EPA:353.3 

 EPA:365.1 

 EPA:365.2 

 EPA:365.4 

 EPA:370.1 

 EPA:375.4 

 EPA:410.4 

 EPA:415.1 

 FIA 

 Field pH 

 Grav 

 Hardness 

 IC 

 ICPES 

 pH 

 SM:4500-F 

 SM:A2320B 

 SM:A2340B 

 SM:A2710F 

 SW-846:6850 

 SW-846:7140 

 SW-846:7450 

 SW-846:7610 

 SW-846:7770 

 SW-846:8321 

 SW-846:8321A[M] 

 SW-846:9010 

 SW-846:9010A 

 SW-846:9012A 

 SW-846:9040B 

 SW-846:9045C 
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Table C-5.0-2 (continued) 

Analytical Suite Analytical Method 

General Inorganics 
(continued) 

SW-846:9050A 

SW-846:9056 

 SW-846:9060 

 TITR (titration) 

 USGS-WRI-79-4 

Metals ASTM:D3972-90 

Cold vapor atomic absorption 

 EPA:200.7 

 EPA:200.8 

 EPA:245.1 

 EPA:245.2 

 EPA:370.1 

 Electrothermal vapor atomic absorption 

 FIA 

 ICPES 

 ICPMS 

  Kinetic phosphorescence analysis 

 SW-846:6010  

 SW-846:6010A 

 SW-846:6010B 

 SW-846:6020 

 SW-846:7041 

 SW-846:7060 

 SW-846:7081 

 SW-846:7091 

 SW-846:7131 

 SW-846:7191 

 SW-846:7196A 

 SW-846:7199 

 SW-846:7201 

 SW-846:7211 

 SW-846:7381 

 SW-846:7421 

 SW-846:7461 

 SW-846:7470 

 SW-846:7470A 

 SW-846:7471A 

 SW-846:7520 

 SW-846:7740 
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Table C-5.0-2 (continued) 

Analytical Suite Analytical Method 

Metals (continued) SW-846:7761 

 SW-846:7841 

 SW-846:7911 

 SW-846:7951 

 

Table C-6.0-1 
Analytical Methods for 

Organic Chemicals in Sediment 

Analytical Suite Analytical Method 

Explosive Compounds SW-846:8321A_MOD

SW-846:8330 

PAHs SW-846:8310 

PCBs SW-846:8082 

Pesticides/PCBs SW-846:8081 

SW-846:8081A 

SVOCs SW-846:8270 

SW-846:8270C 

VOCs SW-846:8260B 
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Table C-6.0-2 
Analytical Methods 

for Organic Chemicals in Water 

Analytical Suite Analytical Method 

Dioxin/Furan SW-846:8280 

SW-846:8290 

Diesel Range 
Organics 

EPA:413.1 

SW-846:8015B 

Herbicides SW-846:8151A 

Explosive 
Compounds 

High Explosives 

HPLC 

 SW-846:8321 

 SW-846:8321A_MOD 

  SW-846:8330 

PCBs PCBS CL 

PEST/PCBs EPA:608 

PCB 

SW-846:8080 

SW-846:8081 

SW-846:8081A 

SW-846:8082 

SVOCs EPA:625 

Semivolatile organic analysis 

SW-846:8270 

SW-846:8270B 

SW-846:8270C 

SW-846:8310 

VOCs EPA:624 

SW-846:8260 

SW-846:8260A 

SW-846:8260B 

Volatile organic analysis 

 

  



Water Canyon/Cañon de Valle Investigation Report 

C-43 

Table C-7.0-1 
Analytical Methods for Radionuclide Analysis in Sediment 

Analytical Suite Analytical Method 

Americium-241 (AM_241) HASL-300:AM-241 

Gamma Spectroscopy (GAMMA_SPEC) EPA:901.1 

Gamma Spectroscopy 

Tritium (H3) EPA:906.0 

Isotopic Plutonium (ISO_PU) HASL-300:ISOPU 

Isotopic Thorium (ISO_TH) HASL-300:ISOTH 

Isotopic Uranium (ISO_U) HASL-300:ISOU 

Strontium-90 (SR_90) EPA:905.0 
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Table C-7.0-2 
Analytical Methods for 

Radionuclide Analysis in Water 

Analytical Suite Analytical Method 

Radionuclides Alpha Spec 

 Beta Counting 

 CST:GLL 

 EH-ALPHA 

 EPA:900 

 EPA:901.1 

 EPA:903.1 

 EPA:904 

 EPA:905.0 

 Gamma Spec 

 Gas Flow Proportional Counting 

 GPC 

 Gross Alpha 

 Gross Alpha Beta Radiation 

 Gross Beta 

 Gross Gamma 

 

HASL-300 

HASL-300:AM-241 

HASL-300:ISOPU 

HASL-300:ISOTH 

HASL-300:ISOU 

ICPMS 

KPA 

LLEE 

Liquid scintillation counting 

 

Table C-8.0-1 
Analytical Methods 

for Other Analyses in Water 

Analytical Suite Analytical Method 

Isotopes AMS 

Delta C-13 Ratio 

Deuterium Ratio 

Nitrogen Isotope Ratio

Oxygen Isotope Ratio 

SW-846:6020 
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D-1.0 SEDIMENT 

This section presents information on contaminants in sediments in Water Canyon and Cañon de Valle 
that supports the physical system conceptual model in section 7 of the investigation report and the risk 
assessments in section 8. It includes information on spatial variations in the concentrations of chemicals 
of potential concern (COPCs) that helps identify contaminant sources and provide an understanding of 
the effects of sediment redistribution by floods on contaminant concentrations and potential exposure to 
receptors. Calculations of the inventory (amount) of key sediment COPCs are included that support a 
conceptual understanding of the current distribution of contaminants. 

D-1.1 Spatial Variations in Sampling Results for Sediment COPCs 

Figures D-1.1-1 through D-1.1-3 consist of plots showing sampling results for all COPCs identified in 
sediment in the Water Canyon and Cañon de Valle watershed plotted versus distance from the 
Rio Grande. Figure D-1.1-1 shows inorganic COPCs, Figure D-1.1-2 shows organic COPCs, and 
Figure D-1.1-3 shows radionuclide COPCs. These plots help to identify sources for the COPCs and show 
how concentrations change with distance from sources. Different colors on these plots are used for the 
main canyons of Fishladder, S-Site, and Water Canyons and Cañon de Valle and their tributaries. Each 
sample is plotted at a location represented by the distance from the Rio Grande to the approximate 
midpoint of the reach. For inorganic and organic chemicals, nondetected sampling results are shown by 
an open circle, and the detected sampling results are represented by a filled circle. For radionuclides, 
detection status is not indicated because radionuclide sampling results below the detection limit are not 
censored. Only validated sediment data from Los Alamos National Laboratory’s (LANL’s or the 
Laboratory’s) Sample Management Database (SMDB) with complete data packages are included in these 
plots.  

Note that the sampling results in Figure D-1.1-1 are biased high as a result of biases accompanying 
sample collection, as discussed in section B-1.0 of Appendix B. Specifically, samples were typically 
biased toward geomorphic units and sediment facies with higher concentrations of contaminants, and 
units and facies with low concentrations (e.g., coarse facies sediment in the active channels) are 
underrepresented.  

Some COPCs in these plots have clearly defined source areas, with concentrations decreasing 
downstream from these sources. For example, barium, cobalt, HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine), and RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) had primarily releases from the 260 Outfall 
into Cañon de Valle and decrease downstream in Cañon de Valle and Water Canyon. Mercury and 
Aroclor-1260 had primary releases from the 300s Line Complex above the head of S-Site Canyon, nickel 
had primary releases into the south fork of Cañon de Valle from the 90s Line Complex, and silver had 
primary releases into Cañon de Valle from building 16-222, and all of these COPCs also have decreasing 
concentrations downcanyon from these sources. Other COPCs have multiple source areas, including 
cadmium, chromium, copper, lead, vanadium, and zinc. Some COPCs have no clearly defined source 
areas or spatial trends, suggesting the sampling results primarily represent variations in background 
concentrations and/or variability in detection limits. Examples include antimony, aluminum, iron, selenium, 
and thallium.  

D-1.2 Average Concentrations of Select Sediment COPCs 

Tables D-1.2-1 through D-1.2-3 present average concentrations of sediment COPCs in the Water Canyon 
and Cañon de Valle watershed that are discussed in section 7.1 of the investigation report. These 



Water Canyon/Cañon de Valle Investigation Report 

D-2 

calculated averages are used in the figures in section 7.1, and they support the identification of sources 
for the COPCs and examination of how concentrations change with distance from sources and vary with 
sediment facies. Averages were calculated separately for fine facies samples and coarse facies samples 
to highlight differences between concentrations in these facies.  

For inorganic and organic COPCs with nondetected sampling results, upper and lower bounds on 
average concentrations were calculated by replacing the sampling result for nondetects with either the 
detection limit (upper bound) or zero (lower bound). The midpoint or median of this range is also 
calculated by substituting one-half of the detection limit for nondetects. For some COPCs and some 
reaches, considerable uncertainty exists in average concentrations because of a high frequency of 
nondetects and/or detection limits that are elevated above sediment background values (BVs), although 
for most COPCs and most reaches, uncertainties related to nondetects do not obscure the general spatial 
trends in COPC concentration. If improved estimates of average concentrations were warranted, these 
estimates could be refined using the more robust nondetect replacement methods used in Appendix E.  

D-1.3 Contaminant Inventory 

This section presents inventory estimates for key sediment COPCs in the Water Canyon and 
Cañon de Valle watershed. The estimates for one COPC, barium, have been updated and expanded from 
estimates presented in previous documents (LANL 2003, 077965; Reid et al. 2005, 091247). The term 
“inventory” refers to the total amount of a COPC in a geomorphic unit, in a reach, or in a canyon. 
Inventory estimates provide basic information for understanding how contaminants have been 
redistributed in the environment and hence for understanding the processes of contaminant transport. 
Inventory estimates are also useful when considering corrective action alternatives and as input into fate 
and transport models that predict future contaminant redistribution (e.g., Malmon 2002, 076038; Malmon 
et al. 2002, 082604; Malmon et al. 2003, 082603; Malmon et al. 2005, 093540). Inventory estimates in 
this report are focused on barium and RDX because they have both well-documented sources and are 
potentially important in considering potential remedial options. 

Inventory estimates presented here use the same process that was used in previous reports (Reneau et 
al. 1998, 059159; Reneau et al. 1998, 065407; Reneau et al. 1998, 059667; LANL 1999, 063915; LANL 
2004, 087390; LANL 2006, 094161). In these calculations, estimates of the average COPC concentration 
in each sediment facies and each geomorphic unit in most reaches are combined with estimates of 
sediment volume, sediment density, and gravel content. Sediment volume is calculated as unit area, as 
determined from digitized geomorphic maps, multiplied by average sediment thickness as determined 
from field measurements (as discussed in section B-1.0 of Appendix B of this report). Sediment density 
utilizes measurements made previously in Los Alamos and Pueblo Canyons (Reneau et al. 1998, 
059159, Appendix B-4.0). Gravel content, as determined from particle-size analyses (section B-1.0), is 
used to adjust the effective volume of each unit because of the predominant association of contaminants 
with fine-grained particles (clay, silt, and sand).  

For barium, the average concentration from the background sediment data set (60.4 mg/kg) (McDonald et 
al. 2003, 076084, Table 10, p. 47) is subtracted from the average concentration in each unit. Background 
levels of chromium are subtracted because some of the unit averages are close to the background 
average, and background therefore dominates the inventory in some reaches. The inventory is 
considered to be zero for units and facies where the average concentration is less than the background 
average. Barium is elevated above BVs in Cerro Grande ash and sediment deposits containing ash 
(LANL 2004, 087390), and some of the barium inventory in excess of background has a source in ash 
from the La Mesa and Cerro Grande fires and not releases from Laboratory sites. No attempt was made 
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to subtract the fire-related barium inventory, resulting in an overestimate of the mass of Laboratory-
related barium in some reaches. 

For RDX, a value of one-half the detection limit is used for nondetected sampling results. The resulting 
uncertainty in average RDX concentrations in units and facies with nondetects is relatively small where 
the frequency of nondetects is relatively small and RDX concentrations are relatively high (e.g., 
reach CDV-2W), and the uncertainty is higher in other reaches where the detection frequency and 
concentrations are relatively low. However, these uncertainties do not affect identification of the general 
spatial distributions in RDX inventory (i.e., highest in CDV-2W and lower in upcanyon and downcanyon 
reaches). 

Table D-1.3-1 presents estimated inventories of barium and RDX in each of the Water Canyon and 
Cañon de Valle investigation reaches before the June 2011 Las Conchas fire. The inventory in 
nonsampled reaches uses the average of normalized inventories in bounding reaches (in units of kg/km). 
These estimates are applicable to the period when geomorphic mapping, characterization, and sediment 
sampling was conducted in each reach (mostly 2010 and 2011, supplemented by some earlier work), and 
the distribution of the inventory changes over time because of subsequent flooding. In particular, fire-
related floods that occurred in Cañon de Valle and Water Canyon in August 2011 caused significant 
erosion in some reaches, as discussed in Appendix B-1.0, reducing the contaminant inventory in areas 
near the 260 Outfall and perhaps increasing the inventory in some downcanyon reaches, although these 
changes have not been quantified. 

D-2.0 WATER 

This section presents information related to trends in contaminant distribution in surface water, springs, 
alluvial groundwater, perched-intermediate groundwater, and regional groundwater in the Water Canyon 
and Cañon de Valle watershed. It supports the physical system conceptual model presented in section 7 
and the risk assessments discussed in section 8. It includes information on spatial and temporal 
variations in the concentrations of COPCs that helps identify contaminant sources and downcanyon 
transport as well as outliers in the distributions.  

D-2.1 Spatial Variations in Sampling Results for Surface Water COPCs 

Figures D-2.1-1 through D-2.1-3 consist of plots showing sampling results for all COPCs identified in 
nonstorm-related surface water in the Water Canyon and Cañon de Valle watershed plotted versus 
distance from the Rio Grande, and Figures D-2.1-4 through D-2.1-6 show sampling results for all COPCs 
in stormwater. Figures D-2.1-1 and D-2.1-4 show inorganic COPCs, Figures D-2.1-2 and D-2.1-5 show 
organic COPCs, and Figures D-2.1-3 and D-2.1-6 show radionuclide COPCs. These plots help to identify 
sources for the COPCs and show how concentrations change with distance from sources. Different colors 
on these plots are used for the main canyons of Fishladder, S-Site, and Water Canyons and 
Cañon de Valle and for the Q-Site tributary to Cañon de Valle. For inorganic and organic chemicals, 
nondetected sampling results are indicated by an open symbol, and the detected sampling results are 
represented by a filled symbol. For radionuclides, detection status is not indicated because radionuclide 
sampling results below the detection limit are not censored. Only validated sediment data from the 
Laboratory’s SMDB with complete data packages are included in these plots.  



Water Canyon/Cañon de Valle Investigation Report 

D-4 

D-2.2 Temporal Variations in Sampling Results for Surface and Groundwater COPCs 

Figures D-2.2-1 through D-2.2-3 are time-series plots showing sampling results for selected COPCs and 
locations discussed in section 7.2.2. A more extensive set of time-series plots for water sampling 
locations, most of which are not directly referenced in the text but which were reviewed during preparation 
of the report, is provided as Attachment D-1 (on CD). The time-series plots include most inorganic 
COPCs above regulatory standards and organics COPCs detected above standards with high frequency. 
The period of record for the time-series plots is from 1998 to 2011. Figure D-2.2-1 shows time-series 
results for surface water locations. Figure D-2.2-2 shows time-series results for alluvial wells. 
Figure D-2.2-3 shows time-series results for springs, perched-intermediate wells, and regional aquifer 
wells. Note that the plots for springs and perched-intermediate groundwater are grouped together in one 
set of plots, and the plots for the regional aquifer are grouped in another set in Figure D-2.2-3. These 
plots help to show how concentrations of key constituents in key locations changed over time. Within the 
figures, the plots are placed approximately in the order they are discussed in the report. For stable 
isotopes, only the oxygen plot is provided for a location because the deuterium plot closely resembles it. 
Some plots are discussed with reference to exceedances above standards and some plots are discussed 
with reference to exceedances above background. For radionuclides such as tritium, detection status is 
not indicated because radionuclide sampling results below the detection limit are not censored. Only 
validated surface water and groundwater data from the Laboratory’s SMDB with complete data packages 
are included in these plots.  
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Figure D-1.1-1 Plots of sampling results versus distance from the Rio Grande for all inorganic 
COPCs identified in sediment in Water Canyon and Cañon de Valle 
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Figure D-1.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for all 
inorganic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for all 
inorganic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for all 
inorganic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for all 
inorganic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for all 
inorganic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for all 
inorganic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for all 
inorganic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for all 
inorganic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for all 
inorganic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for all 
inorganic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 

Distance to Rio Grande (km)

T
h

a
lli

um
 (

m
g

/k
g

)

18 16 14 12 10 8 6 4 2

0

0.2

0.4

0.6

0.8

1

1.2

Distance to Rio Grande (km)

V
an

ad
iu

m
 (

m
g

/k
g

)

18 16 14 12 10 8 6 4 2

0

10

20

30

40

50

60

70

Canon de Valle CDV tributaries Fishladder Canyon

Water Canyon Water Cyn tributaries S-Site Canyon

Martin Spring Canyon open symbols indicate nondetects
dashed line indicates LANL sediment BV

~



Water Canyon/Cañon de Valle Investigation Report 

D-17 

 

 

Figure D-1.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for all 
inorganic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 Plots of sampling results versus distance from the Rio Grande for all organic 
COPCs identified in sediment in Water Canyon and Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 

Distance to Rio Grande (km)

B
en

zo
[k

]fl
u

o
ra

nt
he

n
e 

(m
g/

kg
)

18 16 14 12 10 8 6 4 2

0

5

10

15

20

Distance to Rio Grande (km)

B
en

zo
ic

 A
ci

d
 (

m
g/

kg
)

18 16 14 12 10 8 6 4 2

0

2

4

6

8

10

Canon de Valle CDV tributaries Fishladder Canyon

Water Canyon Water Cyn tributaries S-Site Canyon

Martin Spring Canyon open symbols indicate nondetects

~



Water Canyon/Cañon de Valle Investigation Report 

D-26 

 

 

 

Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for all 
organic COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-3 Plots of sampling results versus distance from the Rio Grande for all radionuclide 
COPCs identified in sediment in Water Canyon and Cañon de Valle 
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Figure D-1.1-3 (continued) Plots of sampling results versus distance from the Rio Grande for all 
radionuclide COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-3 (continued) Plots of sampling results versus distance from the Rio Grande for all 
radionuclide COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-1.1-3 (continued) Plots of sampling results versus distance from the Rio Grande for all 
radionuclide COPCs identified in sediment in Water Canyon and 
Cañon de Valle 
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Figure D-2.1-1 Plots of sampling results versus distance from the Rio Grande for inorganic 
COPCs in nonstorm surface water in the Water Canyon and Cañon de Valle 
watershed 
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Figure D-2.1-1 (continued) Plots of sampling  results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-1 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 Plots of sampling results versus distance from the Rio Grande for organic COPCs 
in nonstorm surface water in the Water Canyon and Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-2 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in nonstorm surface water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-3 Plots of sampling results versus distance from the Rio Grande for radionuclide 
COPCs in nonstorm surface water in the Water Canyon and Cañon de Valle 
watershed 
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Figure D-2.1-3 (continued) Plots of sampling results versus distance from the Rio Grande for 
radionuclide COPCs in nonstorm surface water in the Water Canyon 
and Cañon de Valle watershed 
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Figure D-2.1-3 (continued) Plots of sampling results versus distance from the Rio Grande for 
radionuclide COPCs in nonstorm surface water in the Water Canyon 
and Cañon de Valle watershed 
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Figure D-2.1-3 (continued) Plots of sampling results versus distance from the Rio Grande for 
radionuclide COPCs in nonstorm surface water in the Water Canyon 
and Cañon de Valle watershed 
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Figure D-2.1-3 (continued) Plots of sampling results versus distance from the Rio Grande for 
radionuclide COPCs in nonstorm surface water in the Water Canyon 
and Cañon de Valle watershed 
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Figure D-2.1-3 (continued) Plots of sampling results versus distance from the Rio Grande for 
radionuclide COPCs in nonstorm surface water in the Water Canyon 
and Cañon de Valle watershed 
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Figure D-2.1-4 Plots of sampling results versus distance from the Rio Grande for inorganic 
COPCs in storm water in the Water Canyon and Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-4 (continued) Plots of sampling results versus distance from the Rio Grande for 
inorganic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-5 Plots of sampling results versus distance from the Rio Grande for organic COPCs 
in storm water in the Water Canyon and Cañon de Valle watershed 
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Figure D-2.1-5 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-5 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-5 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 

Distance to Rio Grande (km)

N
itr

o
be

n
ze

n
e

 (
ug

/L
)

18 16 14 12 10 8 6 4 2

0

1

2

3

4

5

6

7

Distance to Rio Grande (km)

N
itr

o
to

lu
e

n
e

[2
-]

 (
u

g
/L

)

18 16 14 12 10 8 6 4 2

0

1

2

3

4

5

6

7

Canon de Valle Q-Site tributary Fishladder Canyon

Water Canyon S-Site Canyon

open symbols indicate nondetects

~



Water Canyon/Cañon de Valle Investigation Report 

D-117 

 

 

  

Figure D-2.1-5 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-5 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-5 (continued) Plots of sampling results versus distance from the Rio Grande for 
organic COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-6 Plots of sampling results versus distance from the Rio Grande for radionuclide 
COPCs in storm water in the Water Canyon and Cañon de Valle watershed 
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Figure D-2.1-6 (continued) Plots of sampling results versus distance from the Rio Grande for 
radionuclide COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 

Distance to Rio Grande (km)

G
ro

ss
 a

lp
h

a 
(p

C
i/L

)

18 16 14 12 10 8 6 4 2

0

200

400

600

800

1000

1200

Distance to Rio Grande (km)

G
ro

ss
 b

et
a 

(p
C

i/L
)

18 16 14 12 10 8 6 4 2

0

500

1000

1500

2000

Canon de Valle Q-Site tributary Fishladder Canyon

Water Canyon S-Site Canyon

open symbols indicate nondetects

~



Water Canyon/Cañon de Valle Investigation Report 

D-122 

 

 

 

Figure D-2.1-6 (continued) Plots of sampling results versus distance from the Rio Grande for 
radionuclide COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-6 (continued) Plots of sampling results versus distance from the Rio Grande for 
radionuclide COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-6 (continued) Plots of sampling results versus distance from the Rio Grande for 
radionuclide COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-6 (continued) Plots of sampling results versus distance from the Rio Grande for 
radionuclide COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-6 (continued) Plots of sampling results versus distance from the Rio Grande for 
radionuclide COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 
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Figure D-2.1-6 (continued) Plots of sampling results versus distance from the Rio Grande for 
radionuclide COPCs in storm water in the Water Canyon and 
Cañon de Valle watershed 

  

Distance to Rio Grande (km)

U
ra

n
iu

m
-2

3
8 

(p
C

i/L
)

18 16 14 12 10 8 6 4 2

0

10

20

30

40

50

60

70

Canon de Valle Q-Site tributary Fishladder Canyon

Water Canyon S-Site Canyon

open symbols indicate nondetects

~



Water Canyon/Cañon de Valle Investigation Report 

D-128 

 

 

Figure D-2.2-1 Time-series plots for nonstorm-related surface water in the Water Canyon and 
Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-1 (continued) Time-series plots for nonstorm-related surface water in the 
Water Canyon and Cañon de Valle watershed, 1998 to 2011 

 

 

 

 

0

5

10

15

20

25

5/26/98 1/14/01 9/6/03

C
o

n
ce

n
tr

at
io

n 
(u

g
/L

)  

Date

90's Line Pond; RDX  

unfiltered, undetected

unfiltered, detected

filtered, detected

0

50

100

150

200

250

300

5/26/98 5/18/02 5/9/06

C
o

n
ce

n
tr

at
io

n 
(u

g
/L

)  

Date

90's Line Pond; Nickel  

unfiltered, undetected

filtered, undetected

unfiltered, detected

filtered, detected

AqAc, filtered, 170 ug/L



Water Canyon/Cañon de Valle Investigation Report 

D-130 

 

 

Figure D-2.2-1 (continued) Time-series plots for nonstorm-related surface water in the 
Water Canyon and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-1 (continued) Time-series plots for nonstorm-related surface water in the 
Water Canyon and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-1 (continued) Time-series plots for nonstorm-related surface water in the 
Water Canyon and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-1 (continued) Time-series plots for nonstorm-related surface water in the 
Water Canyon and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-1 (continued) Time-series plots for nonstorm-related surface water in the 
Water Canyon and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-1 (continued) Time-series plots for nonstorm-related surface water in the 
Water Canyon and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 Time-series plots for alluvial groundwater in the Water Canyon and Cañon de Valle 
watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 

 

0

20000

40000

60000

80000

100000

120000

140000

2/21/98 6/18/02 10/12/06 2/6/11

C
o

n
ce

n
tr

at
io

n 
(u

g
/L

)  

Date

CDV‐16‐02655; Iron, depth: 2.3 ft   unfiltered, detected

filtered, detected

NM GW STD, filtered, 1000 ug/L

0

5000

10000

15000

20000

25000

30000

35000

40000

2/21/98 7/19/02 12/15/06

C
o

n
ce

n
tr

at
io

n 
(u

g
/L

)  

Date

MSC‐16‐06295; Manganese, depth: 1.5 ft  

unfiltered, detected

filtered, detected

NM GW, filtered, 200 ug/L



Water Canyon/Cañon de Valle Investigation Report 

D-150 

 

 

Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 

 

0

5000

10000

15000

20000

25000

30000

35000

2/21/98 6/18/02 10/12/06 2/6/11

C
o

n
ce

n
tr

at
io

n 
(u

g
/L

)  

Date

FLC‐16‐25280; Aluminum, depth: 2.6 ft  

unfiltered, detected

filtered, detected

NM GW STD, filtered, 5000 ug/L

0

2000

4000

6000

8000

10000

12000

2/21/98 6/18/02 10/12/06 2/6/11

C
o

n
ce

n
tr

at
io

n 
(u

g
/L

)  

Date

FLC‐16‐25278; Iron, depth: 1.6 ft  

unfiltered, detected

filtered, detected

NM GW STD, filtered, 1000 ug/L



Water Canyon/Cañon de Valle Investigation Report 

D-152 

 

 

Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-2 (continued) Time-series plots for alluvial groundwater in the Water Canyon 
and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-3 Time-series plots for springs, perched groundwater, and regional groundwater in 
the Water Canyon and Cañon de Valle watershed, 1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Figure D-2.2-3 (continued) Time-series plots for springs, perched groundwater, and regional 
groundwater in the Water Canyon and Cañon de Valle watershed, 
1998 to 2011 
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Table D-1.2-1 

Summary of Average Concentrations of Select Inorganic Chemicals in Water Canyon and Cañon de Valle Sediment Samples 

Reach 

Aluminum Antimony Arsenic Barium Boron Chromium Cobalt Copper Cyanide Iron Lead 
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Facies 
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Facies Fine Facies Coarse Facies 
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BV 15,400 0.83 3.98 127 none 10.5 4.73 11.2 0.82 13,800 19.7 

CDV-1C —a — 1.05 0.52 0.00 1.04 0.52 0.00 2.55 1.20 253 90 NDb ND ND ND ND ND 8.8 4.9 5.19 2.48 18.5 10.9 0.39 0.36 0.32 0.24 0.12 0.00 11,039 9,085 —b — 

CDV-1E — — 1.03 0.51 0.00 1.02 0.51 0.00 — — 3,236 430 — — — — — — — — 6.30 4.63 20.6 8.9 — — — — — — — — 39.8 129.0 

CDV-2E — — 1.07 0.93 0.79 0.70 0.70 0.70 — — 4,159 648 2.6 1.6 0.6 ND ND ND 7.5 4.8 3.92 1.69 26.1 7.5 — — — — — — — — 28.9 12.2 

CDV-2W — — 1.03 0.54 0.04 1.17 0.59 0.00 — — 15,266 1,189 3.1 2.2 1.2 2.3 1.2 0.0 — — 11.35 3.09 23.3 16.4 — — — — — — 9,932 7,605 40.6 22.9 

CDV-3 — — 0.86 0.43 0.00 0.62 0.31 0.00 — — 2,320 539 ND ND ND ND ND ND — — — — 10.9 4.3 — — — — — — — — 18.5 10.3 

CDV-4 — — 0.73 0.37 0.00 0.70 0.35 0.00 — — 1,020 153 ND ND ND ND ND ND — — — — 9.9 2.0 — — — — — — 10,580 6,640 16.7 7.1 

CDVN-1 — — 1.03 0.51 0.00 0.95 0.47 0.00 — — 139 65 ND ND ND ND ND ND — — 4.78 4.14 8.0 4.7 — — — — — — 11,544 8,500 — — 

CDVS-1 — — 0.97 0.58 0.18 0.91 0.46 0.00 — — 332 109 ND ND ND ND ND ND 15.5 6.2 — — 43.7 24.0 — — — — — — — — 23.0 13.7 

FL-1 — — 1.09 0.55 0.00 1.08 0.54 0.00 5.10 2.48 255 182 ND ND ND ND ND ND 14.1 5.3 5.93 3.32 25.4 10.6 — — — — — — 11,868 9,940 16.9 6.8 

FL-2 — — 1.08 0.54 0.00 1.09 0.55 0.00 2.39 2.23 640 114 ND ND ND ND ND ND 8.6 4.1 3.89 4.40 8.1 3.4 — — — — — — 11,827 11,100 — — 

FL-3 — — 1.63 0.82 0.00 1.72 0.86 0.00 — — 292 117 ND ND ND ND ND ND — — 2.74 1.73 — — — — — — — — — — — — 

MS-1 — — 4.15 2.07 0.00 3.15 1.57 0.00 2.77 1.45 — — 18.0 18.0 18.0 ND ND ND — — 3.36 7.10 — — — — — — — — 9,514 8,680 — — 

SS-1E — — ND ND ND ND ND ND 4.50 ND 478 ND 13.0 13.0 13.0 ND ND ND 11.9 ND — — 25.0 ND ND ND ND ND ND ND — — 43.6 ND 

SS-1W 9,321 6,090 4.12 2.06 0.00 5.75 2.88 0.00 4.38 2.53 806 340 2.7 2.7 2.7 ND ND ND 14.8 10.6 3.75 3.66 48.8 23.6 — — — — — — 11,579 12,000 59.4 61.4 

SS-2 — — 5.00 2.50 0.00 ND ND ND — — 389 ND ND ND ND ND ND ND 7.7 ND 3.93 ND 8.4 ND — — — — — — 10,974 ND 21.1 ND 

SS-3 — — 1.82 1.05 0.28 1.05 0.52 0.00 — — 385 50 ND ND ND ND ND ND — — 3.82 1.04 11.0 2.7 0.44 0.42 0.40 0.27 0.14 0.00 11,806 5,805 19.1 5.0 

WA-0 — — — — — — — — — — — — ND ND ND ND ND ND — — — — — — 1.20 1.20 1.20 ND ND ND — — — — 

WA-2 — — 1.06 0.53 0.00 1.32 0.66 0.00 — — 152 27 ND ND ND ND ND ND — — — — — — — — — — — — — — — — 

WA-2W — — — — — — — — — — 174 ND ND ND ND ND ND ND — — — — — — — — — — — — — — — — 

WA-3 — — 0.57 0.40 0.22 0.97 0.58 0.20 1.62 1.16 301 58 ND ND ND ND ND ND — — — — — — 0.58 0.42 0.25 0.28 0.16 0.00 10,475 7,280 — — 

WA-4 — — 0.68 0.52 0.35 1.04 0.79 0.55 2.23 2.37 362 43 ND ND ND ND ND ND — — — — — — 0.45 0.33 0.21 0.24 0.12 0.00 — — — — 

WA-4W — — 1.01 0.51 0.00 1.02 0.51 0.00 — — 327 96 ND ND ND ND ND ND — — — — — — 0.45 0.45 0.45 0.49 0.49 0.49 13,353 9,625 — — 

WA-5 — — 2.10 1.91 1.72 2.01 1.65 1.30 — — 117 29 ND ND ND ND ND ND — — — — — — — — — — — — 12,625 10,755 12.5 4.6 

WAAB-1 — — 1.02 0.51 0.00 0.95 0.47 0.00 — — 111 20 ND ND ND ND ND ND — — 4.70 0.96 — — 0.54 0.54 0.54 0.25 0.13 0.00 11,649 3,210 — — 

WAN-1 — — 3.78 1.89 0.00 ND ND ND — — 607 ND ND ND ND ND ND ND — — 6.07 ND — — — — — — — — 12,718 ND 18.3 ND 

WAN-2 — — 2.18 1.09 0.00 1.06 0.53 0.00 — — 355 209 ND ND ND ND ND ND — — — — — — — — — — — — — — — — 

WANE-1 — — 0.76 0.53 0.30 1.09 0.55 0.00 — — 108 48 ND ND ND ND ND ND — — — — 7.1 2.4 — — — — — — 11,696 7,230 17.0 7.6 

WANW-1 — — 1.12 0.56 0.00 1.01 0.51 0.00 — — 109 54 ND ND ND ND ND ND — — 4.93 3.82 — — — — — — — — 9,842 8,303 18.4 10.8 
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Table D-1.2-1 (continued) 

 Manganese Mercury Nickel Selenium Silver Thallium Vanadium Zinc 
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BV 543 0.1 9.38 0.3 1.0 0.73 19.7 60.2 

CDV-1C 579 223 — — 46.81 70.20 1.05 0.53 0.00 0.93 0.47 0.00 49.0 48.9 48.9 8.8 8.8 8.8 — — — — — — 19.4 12.1 — — 

CDV-1E 501 376 — — 12.84 8.41 0.99 0.50 0.00 0.99 0.49 0.00 40.1 40.1 40.1 11.8 11.8 11.8 0.35 0.25 0.15 0.08 0.08 0.08 17.2 18.9 — — 

CDV-2E — — — — 8.36 2.67 0.91 0.46 0.00 1.12 0.56 0.00 4.6 4.5 4.5 0.9 0.9 0.9 0.76 0.38 0.00 0.09 0.04 0.00 — — 61.3 48.1 

CDV-2W 431 139 — — 14.98 9.81 0.96 0.48 0.00 1.11 0.56 0.00 9.3 9.3 9.3 3.5 3.5 3.5 0.80 0.44 0.08 0.61 0.34 0.06 17.9 15.3 41.7 31.2 

CDV-3 — — 0.05 0.01 6.09 3.81 1.08 0.67 0.27 1.02 0.51 0.00 1.9 1.9 1.9 0.6 0.6 0.6 — — — — — — — — 47.9 36.5 

CDV-4 467 221 — — — — 1.12 0.56 0.00 1.00 0.50 0.00 2.2 2.2 2.2 0.3 0.2 0.1 — — — — — — — — — — 

CDVN-1 419 385 — — — — 0.97 0.51 0.04 1.00 0.50 0.00 — — — — — — — — — — — — 21.1 14.6 — — 

CDVS-1 — — — — 155.66 77.10 1.00 0.54 0.07 1.00 0.50 0.00 7.6 7.6 7.6 0.4 0.4 0.4 — — — — — — 17.1 13.5 48.5 33.8 

FL-1 519 787 0.04 0.01 7.23 2.90 1.13 0.63 0.14 1.04 0.52 0.00 — — — — — — — — — — — — 36.6 16.2 62.4 53.7 

FL-2 308 431 — — 6.06 3.34 1.08 0.54 0.00 0.94 0.47 0.00 0.9 0.8 0.7 0.2 0.1 0.0 — — — — — — 19.4 14.0 — — 

FL-3 520 409 — — — — 1.31 0.65 0.00 1.06 0.53 0.00 — — — — — — — — — — — — — — — — 

MS-1 371 536 0.08 ND — — 0.79 0.53 0.27 1.08 0.54 0.00 1.1 1.0 0.9 0.5 0.3 0.0 — — — — — — 17.0 16.4 — — 

SS-1E — — 0.39 ND — — 0.68 0.68 0.68 ND ND ND 1.7 1.7 1.7 ND ND ND — — — — — — 13.6 ND 56.0 ND 

SS-1W 418 380 1.05 0.72 6.78 6.46 1.02 0.70 0.38 1.06 0.53 0.00 1.1 1.1 1.0 0.4 0.4 0.4 — — — — — — 27.3 30.5 86.7 67.4 

SS-2 340 ND 0.09 ND — — 1.16 0.58 0.00 ND ND ND — — — — — — — — — — — — 23.7 ND — — 

SS-3 381 97 0.06 0.01 — — 1.20 0.60 0.00 1.05 0.53 0.00 — — — — — — — — — — — — 18.0 5.3 — — 

WA-0 — — — — — — 0.35 0.35 0.35 ND ND ND — — — — — — — — — — — — — — — — 

WA-2 — — — — — — 1.21 0.60 0.00 1.24 0.62 0.00 0.7 0.5 0.2 0.7 0.3 0.0 — — — — — — — — — — 

WA-2W 373 ND — — — — 0.50 0.50 0.50 ND ND ND 0.6 0.6 0.6 ND ND ND — — — — — — — — — — 

WA-3 407 240 — — — — 0.78 0.45 0.13 1.22 0.61 0.00 0.4 0.3 0.3 0.6 0.3 0.1 — — — — — — — — 40.1 31.3 

WA-4 406 180 — — — — 0.82 0.48 0.13 0.95 0.48 0.00 — — — — — — — — — — — — — — — — 

WA-4W 467 357 — — — — 0.99 0.50 0.00 0.97 0.48 0.00 0.4 0.3 0.3 0.5 0.3 0.0 — — — — — — — — 52.3 39.6 

WA-5 423 319 — — — — 0.99 0.50 0.00 0.89 0.44 0.00 — — — — — — — — — — — — — — — — 

WAAB-1 405 128 — — — — 1.06 0.53 0.00 1.01 0.51 0.00 — — — — — — — — — — — — 20.4 3.3 — — 

WAN-1 487 ND — — — — 1.18 0.59 0.00 ND ND ND 7.4 7.4 7.4 ND ND ND — — — — — — 23.0 ND — — 

WAN-2 429 252 — — — — 1.20 0.60 0.00 0.99 0.57 0.16 1.2 1.2 1.2 1.0 1.0 1.0 — — — — — — — — — — 

WANE-1 — — — — — — 1.23 0.62 0.00 1.06 0.53 0.00 — — — — — — — — — — — — 17.4 8.6 40.0 18.6 

WANW-1 433 312 — — — — 1.13 0.57 0.00 1.02 0.51 0.00 — — — — — — — — — — — — 17.4 14.5 — — 

Note: All units are in mg/kg. 
a
 — = Not a COPC in reach (no results > BV). 

b ND = No data. 
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Table D-1.2-2 

Summary of Average Concentrations of Select Organic Chemicals in Water Canyon and Cañon de Valle Sediment Samples 

Reach 

Aroclor-1242 Aroclor-1248 Aroclor-1254 Aroclor-1260 Benzo(a)anthracene 
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CDV-1C 0.035 0.030 0.024 0.026 0.013 0.000 —a — — — — — 0.034 0.028 0.023 0.026 0.013 0.000 0.017 0.012 0.007 0.026 0.013 0.000 0.039 0.037 0.035 0.006 0.005 0.004

CDV-1E 0.004 0.002 0.000 0.003 0.002 0.001 — — — — — — 0.003 0.003 0.002 0.003 0.002 0.001 0.003 0.002 0.001 0.003 0.002 0.000 0.024 0.023 0.022 0.001 0.001 0.000

CDV-2E — — — — — — 0.017 0.016 0.015 0.014 0.014 0.014 0.021 0.021 0.020 0.011 0.011 0.011 0.015 0.014 0.014 0.007 0.007 0.007 0.010 0.006 0.002 0.005 0.005 0.005

CDV-2W — — — — — — — — — — — — 0.006 0.005 0.005 0.005 0.003 0.000 0.004 0.003 0.001 0.005 0.003 0.000 0.012 0.010 0.009 0.005 0.003 0.000

CDV-3 0.019 0.010 0.000 0.023 0.018 0.012 — — — — — — 0.022 0.018 0.014 0.022 0.016 0.011 0.020 0.016 0.012 0.017 0.011 0.005 0.062 0.062 0.062 0.005 0.005 0.004

CDV-4 — — — — — — — — — — — — 0.011 0.007 0.003 0.003 0.002 0.000 0.008 0.008 0.008 0.003 0.002 0.001 — — — — — — 

CDVN-1 — — — — — — — — — — — — — — — — — — — — — — — — 0.036 0.032 0.028 0.004 0.004 0.004

CDVS-1 0.029 0.017 0.005 0.018 0.009 0.000 — — — — — — 0.028 0.018 0.007 0.018 0.009 0.000 0.025 0.015 0.004 0.018 0.009 0.000 0.048 0.048 0.048 0.015 0.015 0.015

FL-1 — — — — — — — — — — — — 0.011 0.011 0.010 0.004 0.002 0.000 0.016 0.016 0.016 0.004 0.002 0.000 0.063 0.056 0.050 0.005 0.005 0.005

FL-2 — — — — — — — — — — — — 0.004 0.004 0.003 0.004 0.002 0.000 0.006 0.006 0.006 0.004 0.002 0.000 0.013 0.012 0.011 0.001 0.000 U 

FL-3 — — — — — — — — — — — — — — — — — — 0.022 0.012 0.003 0.018 0.009 0.000 0.040 0.023 0.005 0.002 0.001 0.000

MS-1 — — — — — — — — — — — — — — — — — — 0.005 0.004 0.004 0.005 0.005 0.005 0.022 0.017 0.012 0.003 0.001 0.000

SS-1E NDb ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.196 0.196 0.196 ND ND ND 

SS-1W 0.095 0.049 0.004 0.020 0.010 0.000 — — — — — — 0.004 0.004 0.003 0.004 0.002 0.000 1.322 1.322 1.322 0.725 0.725 0.725 0.387 0.387 0.387 0.039 0.039 0.039

SS-2 — — — — — — — — — — — — 0.036 0.021 0.007 ND ND ND 0.166 0.166 0.166 ND ND ND 0.230 0.230 0.230 ND ND ND 

SS-3 — — — — — — — — — — — — — — — — — — 0.057 0.057 0.057 0.097 0.097 0.097 0.037 0.033 0.030 0.005 0.002 0.000

WA-0 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

WA-2 — — — — — — — — — — — — 0.004 0.002 0.001 0.004 0.002 0.000 — — — — — — 0.018 0.015 0.013 0.002 0.001 0.000

WA-2W — — — — — — — — — — — — — — — — — — — — — — — — 0.806 0.631 0.457 ND ND ND 

WA-3 — — — — — — — — — — — — 0.025 0.013 0.002 0.004 0.002 0.000 0.025 0.014 0.003 0.004 0.003 0.001 0.238 0.127 0.016 0.002 0.001 0.000

WA-4 — — — — — — — — — — — — — — — — — — 0.016 0.008 0.001 0.003 0.002 0.000 0.430 0.217 0.003 0.002 0.002 0.000

WA-4W — — — — — — — — — — — — — — — — — — 0.003 0.003 0.003 0.003 0.002 0.002 0.024 0.022 0.019 0.007 0.003 0.000

WA-5 — — — — — — — — — — — — — — — — — — 0.003 0.002 0.000 0.003 0.002 0.000 0.005 0.004 0.003 0.002 0.001 0.000

WAAB-1 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

WAN-1 — — — — — — — — — — — — — — — — — — 0.003 0.002 0.001 ND ND ND 0.038 0.038 0.038 ND ND ND 

WAN-2 0.007 0.005 0.004 0.003 0.002 0.000 — — — — — — 0.007 0.005 0.003 0.004 0.002 0.000 0.004 0.003 0.003 0.003 0.002 0.001 0.023 0.023 0.022 0.007 0.005 0.003

WANE-1 — — — — — — — — — — — — — — — — — — — — — — — — 0.033 0.033 0.032 0.003 0.001 0.000

WANW-1 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 
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Table D-1.2-2 (continued) 

 Benzo(a)pyrene Benzo(b)fluoranthene Bis(2-ethylhexyl)phthalate Di-n-butylphthalate HMX 

 Fine Facies Coarse Facies Fine Facies Coarse Facies Fine Facies Coarse Facies Fine Facies Coarse Facies Fine Facies Coarse Facies 
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CDV-1C 0.039 0.032 0.025 0.006 0.005 0.004 0.141 0.085 0.028 0.010 0.005 0.000 — — — — — — — — — — — — — — — — — — 

CDV-1E 0.020 0.019 0.018 0.003 0.002 0.000 — — — — — — — — — — — — — — — — — — 0.84 0.66 0.49 0.50 0.25 0.00

CDV-2E 0.007 0.005 0.003 0.005 0.002 0.000 — — — — — — 0.27 0.21 0.15 0.38 0.19 0.00 — — — — — — 4.29 4.26 4.24 0.19 0.19 0.19

CDV-2W 0.012 0.009 0.006 0.070 0.035 0.000 — — — — — — 0.44 0.27 0.10 0.51 0.26 0.00 — — — — — — 18.58 18.47 18.37 1.35 0.68 0.00

CDV-3 0.056 0.056 0.056 0.009 0.006 0.002 0.074 0.073 0.072 0.007 0.005 0.004 0.31 0.18 0.04 0.35 0.18 0.00 — — — — — — 0.47 0.26 0.05 1.09 0.93 0.76

CDV-4 — — — — — — 0.123 0.074 0.024 0.004 0.002 0.000 0.29 0.16 0.04 0.36 0.18 0.00 — — — — — — 0.45 0.33 0.20 0.50 0.25 0.00

CDVN-1 0.028 0.026 0.024 0.005 0.002 0.000 0.053 0.043 0.033 0.009 0.004 0.000 — — — — — — — — — — — — — — — — — — 

CDVS-1 0.058 0.045 0.032 0.012 0.012 0.012 0.073 0.066 0.059 0.018 0.018 0.018 — — — — — — — — — — — — — — — — — — 

FL-1 0.046 0.045 0.045 0.004 0.002 0.000 0.071 0.055 0.038 0.007 0.003 0.000 1.48 1.48 1.48 0.39 0.20 0.00 — — — — — — 2.02 2.02 2.02 0.50 0.25 0.00

FL-2 0.009 0.007 0.004 0.002 0.001 0.000 — — — — — — 0.38 0.34 0.30 0.37 0.18 0.00 0.38 0.20 0.03 0.37 0.18 0.00 0.46 0.35 0.24 0.50 0.25 0.00

FL-3 0.008 0.005 0.003 0.001 0.001 0.000 — — — — — — 0.46 0.27 0.07 0.36 0.18 0.00 — — — — — — 0.41 0.30 0.19 0.45 0.28 0.12

MS-1 0.027 0.018 0.009 0.002 0.001 0.000 0.024 0.016 0.007 0.002 0.001 0.000 — — — — — — — — — — — — — — — — — — 

SS-1E 0.240 0.240 0.240 ND ND ND 0.295 0.295 0.295 ND ND ND 0.06 0.04 0.02 ND ND ND — — — — — — — — — — — — 

SS-1W 0.326 0.325 0.324 0.037 0.037 0.037 0.757 0.632 0.507 0.062 0.031 0.000 — — — — — — — — — — — — — — — — — — 

SS-2 0.182 0.181 0.181 ND ND ND 0.573 0.402 0.231 ND ND ND — — — — — — — — — — — — 0.48 0.26 0.04 ND ND ND 

SS-3 0.029 0.026 0.022 0.004 0.002 0.000 0.043 0.034 0.025 0.005 0.002 0.000 0.38 0.28 0.18 0.37 0.18 0.00 — — — — — — 2.30 2.15 1.99 0.32 0.19 0.07

WA-0 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

WA-2 0.014 0.012 0.010 0.002 0.001 0.000 0.025 0.018 0.011 0.002 0.001 0.000 — — — — — — — — — — — — — — — — — — 

WA-2W 0.749 0.574 0.400 ND ND ND 0.906 0.731 0.557 ND ND ND — — — — — — — — — — — — — — — — — — 

WA-3 0.237 0.126 0.015 0.002 0.001 0.000 0.281 0.146 0.012 0.002 0.001 0.000 — — — — — — — — — — — — 0.96 0.51 0.06 0.50 0.25 0.00

WA-4 0.439 0.221 0.003 0.002 0.001 0.000 — — — — — — 0.65 0.34 0.03 0.34 0.17 0.00 — — — — — — 1.00 0.52 0.03 0.50 0.25 0.00

WA-4W 0.019 0.018 0.017 0.003 0.002 0.000 0.020 0.018 0.016 0.002 0.001 0.000 — — — — — — — — — — — — — — — — — — 

WA-5 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

WAAB-1 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

WAN-1 0.038 0.037 0.037 ND ND ND 0.048 0.042 0.037 ND ND ND — — — — — — — — — — — — — — — — — — 

WAN-2 0.021 0.017 0.013 0.005 0.003 0.000 0.029 0.022 0.015 0.011 0.006 0.000 — — — — — — — — — — — — — — — — — — 

WANE-1 0.141 0.081 0.021 0.006 0.003 0.000 — — — — — — — — — — — — — — — — — — — — — — — — 

WANW-1 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 
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Table D-1.2-2 (continued) 

 Indeno(1,2,3-cd)pyrene RDX Tetrachloroethene Trichloroethene Trinitrotoluene(2,4,6-) 

 Fine Facies Coarse Facies Fine Facies Coarse Facies Fine Facies Coarse Facies Fine Facies Coarse Facies Fine Facies Coarse Facies 

Reach U
pp

er
 B

ou
nd

 o
n 

M
ea

n 

M
id

-P
oi

nt
 o

f R
an

ge
 

Lo
w

er
 B

ou
nd

 o
n 

M
ea

n 

U
pp

er
 B

ou
nd

 o
n 

M
ea

n 

M
id

-P
oi

nt
 o

f R
an

ge
 

Lo
w

er
 B

ou
nd

 o
n 

M
ea

n 

U
pp

er
 B

ou
nd

 o
n 

M
ea

n 

M
id

-P
oi

nt
 o

f R
an

ge
 

Lo
w

er
 B

ou
nd

 o
n 

M
ea

n 

U
pp

er
 B

ou
nd

 o
n 

M
ea

n 

M
id

-P
oi

nt
 o

f R
an

ge
 

Lo
w

er
 B

ou
nd

 o
n 

M
ea

n 

U
pp

er
 B

ou
nd

 o
n 

M
ea

n 

M
id

-P
oi

nt
 o

f R
an

ge
 

Lo
w

er
 B

ou
nd

 o
n 

M
ea

n 

U
pp

er
 B

ou
nd

 o
n 

M
ea

n 

M
id

-P
oi

nt
 o

f R
an

ge
 

Lo
w

er
 B

ou
nd

 o
n 

M
ea

n 

U
pp

er
 B

ou
nd

 o
n 

M
ea

n 

M
id

-P
oi

nt
 o

f R
an

ge
 

Lo
w

er
 B

ou
nd

 o
n 

M
ea

n 

U
pp

er
 B

ou
nd

 o
n 

M
ea

n 

M
id

-P
oi

nt
 o

f R
an

ge
 

Lo
w

er
 B

ou
nd

 o
n 

M
ea

n 

U
pp

er
 B

ou
nd

 o
n 

M
ea

n 

M
id

-P
oi

nt
 o

f R
an

ge
 

Lo
w

er
 B

ou
nd

 o
n 

M
ea

n 

U
pp

er
 B

ou
nd

 o
n 

M
ea

n 

M
id

-P
oi

nt
 o

f R
an

ge
 

Lo
w

er
 B

ou
nd

 o
n 

M
ea

n 

CDV-1C — — — — — — — — — — — — 0.0021 0.0018 0.0016 0.0010 0.0005 0.0000 — — — — — — — — — — — — 

CDV-1E — — — — — — 1.50 1.38 1.25 0.50 0.25 0.00 — — — — — — — — — — — — 0.41 0.24 0.08 0.50 0.25 0.00

CDV-2E — — — — — — 0.58 0.51 0.44 0.11 0.11 0.11 — — — — — — — — — — — — 0.32 0.24 0.17 0.50 0.25 0.00

CDV-2W — — — — — — 3.03 2.42 1.82 0.75 0.38 0.00 — — — — — — — — — — — — 0.51 0.30 0.08 0.38 0.19 0.00

CDV-3 — — — — — — 0.44 0.23 0.02 3.60 3.43 3.27 — — — — — — — — — — — — — — — — — — 

CDV-4 — — — — — — 0.45 0.23 0.01 0.50 0.25 0.00 — — — — — — — — — — — — — — — — — — 

CDVN-1 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

CDVS-1 — — — — — — 0.46 0.24 0.03 0.50 0.25 0.00 — — — — — — — — — — — — — — — — — — 

FL-1 — — — — — — 0.48 0.48 0.48 0.50 0.25 0.00 0.0011 0.0006 0.0000 0.00118 0.00059 0.0000 — — — — — — — — — — — — 

FL-2 — — — — — — 0.37 0.23 0.09 0.50 0.25 0.00 0.0111 0.0108 0.0104 0.0011 0.0006 0.0000 0.0011 0.0007 0.0003 0.0011 0.0006 0.0000 — — — — — — 

FL-3 — — — — — — 0.48 0.27 0.05 0.41 0.25 0.08 — — — — — — — — — — — — — — — — — — 

MS-1 — — — — — — 0.41 0.25 0.10 0.50 0.25 0.00 — — — — — — — — — — — — — — — — — — 

SS-1E 0.110 0.110 0.110 ND ND ND — — — — — — — — — — — — — — — — — — 0.30 0.27 0.25 ND ND ND 

SS-1W — — — — — — — — — — — — — — — — — — — — — — — — 0.81 0.76 0.72 0.50 0.25 0.00

SS-2 — — — — — — — — — — — — — — — — — — — — — — — — 0.44 0.27 0.10 ND ND ND 

SS-3 — — — — — — — — — — — — — — — — — — — — — — — — 0.44 0.25 0.06 0.50 0.25 0.00

WA-0 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

WA-2 — — — — — — — — — — — — — — — — — — — — — — — — 0.58 0.36 0.14 0.50 0.25 0.00

WA-2W 0.563 0.389 0.214 ND ND ND — — — — — — — — — — — — — — — — — — — — — — — — 

WA-3 0.222 0.111 0.000 0.002 0.001 0.000 0.67 0.34 0.02 0.50 0.25 0.00 — — — — — — — — — — — — — — — — — — 

WA-4 — — — — — — — — — — — — — — — — — — — — — — — — 0.44 0.24 0.04 0.50 0.25 0.00

WA-4W — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

WA-5 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

WAAB-1 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

WAN-1 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

WAN-2 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

WANE-1 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

WANW-1 — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

Note: All units are in mg/kg. 
a
 — = Not a COPC in reach (not detected). 

b ND = No data. 
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Table D-1.2-3 

Summary of Average Concentrations of Select Radionuclides in Water Canyon and Cañon de Valle Sediment Samples 

Reach 

Americium-241 Cesium-137 Plutonium-238 Plutonium-239/240 Uranium-234 Uranium-235/236 Uranium-238 

Fine 
Facies 

Coarse 
Facies 

Fine 
Facies 

Coarse 
Facies 

Fine 
Facies 

Coarse 
Facies 

Fine 
Facies 

Coarse 
Facies 

Fine 
Facies 

Coarse 
Facies 

Fine 
Facies 

Coarse 
Facies 

Fine 
Facies 

Coarse 
Facies 

A
ve

ra
ge

 

A
ve

ra
ge

 

A
ve

ra
ge

 

A
ve

ra
ge

 

A
ve

ra
ge

 

A
ve

ra
ge

 

A
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ge

 

A
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ge

 

A
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ge

 

A
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ge

 

A
ve

ra
ge

 

A
ve

ra
ge

 

A
ve

ra
ge

 

A
ve

ra
ge

 

BV 0.04 0.9 0.006 0.068 2.59 0.2 2.29 

CDV-1C —a — 0.85 0.20 0.003 0.000 0.035 0.006 — — — — — — 

CDV-1E — — 0.61 0.11 — — — — — — — — — — 

CDV-2E — — 0.35 0.26 — — — — — — — — — — 

CDV-2W — — 0.35 0.19 — — 0.021 0.005 — — — — — — 

CDV-3 — — 0.61 0.17 — — — — 2.02 0.76 0.12 0.05 2.39 0.92 

CDV-4 — — 0.69 0.20 — — 0.044 -0.002 — — — — 2.17 0.74 

CDVN-1 — — — — — — — — — — — — — — 

CDVS-1 — — — — — — — — — — — — — — 

FL-1 — — — — — — — — 1.78 0.81 — — 1.62 0.72 

FL-2 — — — — — — — — — — — — — — 

FL-3 — — — — — — — — — — — — — — 

MS-1 — — 0.55 0.23 — — — — — — — — — — 

SS-1E NDb ND ND ND ND ND ND ND ND ND ND ND ND ND 

SS-1W — — — — — — — — 1.37 1.07 — — 1.22 0.85 

SS-2 — — 0.60 ND — — — — — — — — — — 

SS-3 0.018 0.004 0.93 0.49 — — 0.044 0.010 2.07 0.63 — — 2.55 0.72 

WA-0 — — 2.03 ND — — — — — — — — — — 

WA-2 — — 0.67 0.50 — — — — — — — — — — 

WA-2W — — — — — — — — — — 0.13 ND — — 

WA-3 — — 0.75 0.09 — — — — — — — — 1.49 0.69 

WA-4 — — 0.91 0.16 — — 0.027 0.004 — — — — — — 

WA-4W — — 0.70 0.47 — — — — — — — — — — 

WA-5 — — — — — — — — — — — — — — 

WAAB-1 0.031 0.001 0.57 0.12 — — 0.182 0.006 — — — — 1.57 0.53 

WAN-1 — — 0.62 ND — — 0.030 ND — — — — — — 

WAN-2 — — 0.73 0.37 — — — — — — — — — — 

WANE-1 — — 0.66 0.27 — — — — — — — — — — 

WANW-1 — — — — — — — — — — — — — — 

Note: All units are in pCi/g. 
a
 — = Not a COPC in reach (no detected results > BV). 

b ND = No data. 
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Table D-1.3-1 

Inventory Estimates for Barium and RDX in Water Canyon and Cañon de Valle Sediment Deposits 

Reach or Canyon Segment 

Distance Above 
Rio Grande, 

Upstream End 
(km) 

Length 
(km) 

Sampling 
Status 

Barium Inventory in Excess 
of Background (kg) Percent of 

Total 
Barium 

Inventory 

RDX Inventory (kg) 

Percent of Total 
RDX Inventory 

Fine 
Facies 

Coarse 
Facies Total  

Fine 
Facies 

Coarse 
Facies Total  

Cañon de Valle 

CDV-1C 16.86 0.28 Sampled 14 1 15 0.05% 0 0 0 0% 

CDV-1C to CDV-1E 16.64 0.12 Not sampled 168 3 171 1% 0.05 0.002 0.1 0% 

CDV-1E 16.52 0.22 Sampled 582 11 594 2% 0.2 0.01 0.2 2% 

CDV-2W 16.30 0.52 Sampled 6,329 41 6,370 21% 1.2 0.01 1.2 12% 

CDV-2C 15.78 0.15 Not sampled 1,272 16 1,288 4% 0.2 0.003 0.2 2% 

CDV-2E 15.63 0.60 Sampled 3,033 80 3,113 10% 0.4 0.02 0.4 4% 

CDV-2E to CDV-3 15.03 1.53 Not sampled 6,285 358 6,643 22% 0.7 1.7 2.3 22% 

CDV-3 13.50 0.20 Sampled 630 67 696 2% 0.1 0.4 0.5 5% 

CDV-3 to CDV-4 13.30 1.51 Not sampled 3,453 275 3,728 12% 0.5 1.7 2.2 21% 

CDV-4 11.79 0.20 Sampled 285 6 291 1% 0.1 0.02 0.1 1% 

Water Canyon 

WANW-1 to WA-2W 17.02 1.93 Not sampled 194 0 194 1% 0 0 0 0% 

WA-2W 15.09 0.20 Sampled 20 0 20 0.1% 0 0 0 0% 

WA-2W to WA-2 14.89 0.90 Not sampled 78 0 78 0.3% 0 0 0 0% 

WA-2 13.99 0.20 Sampled 15 0 15 0.05% 0 0 0 0% 

WA-2 to WA-3 13.79 2.20 Not sampled 161 0 161 0.5% 0 0 0 0% 

WA-3 11.59 0.20 Sampled 182 3 185 0.6% 0.3 0.1 0.3 3% 

WA-3 to WA-4W 11.39 2.82 Not sampled 1,667 27 1,694 5% 1.8 0.4 2.2 21% 

WA-4W 8.57 0.20 Sampled 54 1 56 0.2% 0 0 0 0% 

WA-4W to WA-4 8.37 2.49 Not sampled 1,111 7 1,118 4% 0 0 0 0% 

WA-4 5.88 0.20 Sampled 124 0 124 0.4% 0 0 0 0% 

WA-4 to WA-5 5.68 2.29 Not sampled 754 0 754 2% 0 0 0 0% 

WA-5 3.39 0.24 Sampled 9 0 9 0.03% 0 0 0 0% 

WA-5 to Rio Grande 3.15 3.15 Not sampled 120 0 120 0.4% 0 0 0 0% 

Fishladder Canyon 

FL-1 14.85 0.20 Sampled 22 2 24 0.1% 0.1 0.004 0.1 1% 

FL-2 14.63 0.20 Sampled 327 4 331 1% 0.1 0.02 0.1 1% 

FL-2 to FL-3 14.43 1.27 Not sampled 1,118 18 1,136 4% 0.5 0.1 0.6 6% 

FL-3 13.16 0.08 Sampled 10 1 11 0.04% 0.01 0.004 0.02 0.2% 

Martin Spring Canyon 

MS-1 15.30 0.20 Sampled 0 0 0 0% 0.02 0.01 0.03 0.3% 
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Table D-1.3-1 (continued) 

Reach or Canyon Segment 

Distance Above 
Rio Grande, 

Upstream End 
(km) 

Length 
(km) 

Sampling 
Status 

Barium Inventory in Excess 
of Background (kg) Percent of 

Total 
Barium 

Inventory 

RDX Inventory (kg) 

Percent of Total 
RDX Inventory 

Fine 
Facies 

Coarse 
Facies Total  

Fine 
Facies 

Coarse 
Facies Total  

S-Site Canyon 

SS-1W 15.30 0.20 Sampled 156 9 165 1% 0 0 0 0% 

SS-1E 15.10 0.07 Sampled 4 0 4 0.01% 0 0 0 0% 

SS-1E to SS-2 15.03 0.30 Not sampled 70 1 71 0.2% 0 0 0 0% 

SS-2 14.73 0.22 Sampled 91 2 92 0.3% 0 0 0 0% 

SS-2 to SS-3 14.51 0.68 Not sampled 286 2 289 1% 0 0 0 0% 

SS-3 13.83 0.24 Sampled 102 0 102 0.3% 0 0 0 0% 

SS-3 to Water Canyon 13.59 1.55 Not sampled 657 0 657 2% 0 0 0 0% 

North fork of Cañon de Valle 

CDVN-1 17.65 0.20 Sampled 9 0 9 0.03% 0 0 0 0% 

CDVN-1 to Cañon de Valle 17.45 0.79 Not sampled 37 0 37 0.1% 0 0 0 0% 

South fork of Cañon de Valle 

CDVS-1 17.06 0.20 Sampled 18 0 18 0.1% 0.01 0.002 0.01 

North fork of Water Canyon 

WAN-1 16.22 0.20 Sampled 92 3 94 0.3% 0 0 0 0% 

WAN-1 to WAN-2 16.02 0.73 Not sampled 211 25 236 1% 0 0 0 0% 

WAN-2 15.29 0.20 Sampled 24 11 35 0.1% 0 0 0 0% 

Northeast fork of Water Canyon 

WANE-1 14.97 0.20 Sampled 12 0 12 0.04% 0 0 0 0% 

WANE-1 to Water Cyn 14.77 0.78 Not sampled 45 0 45 0.1% 0 0 0 0% 

Northwest fork of Water Canyon 

WANW-1 17.22 0.20 Sampled 3 0 3 0.01% 0 0 0 0% 

Total 31.07 29,835 975 30,809 100% 6.1 4.5 10.5 100% 
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Time-Series Plots for Water Sampling Locations 
in the Water Canyon and Cañon de Valle Watershed 
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E-1.0 BIOTA STUDY–RELEVANT EXPOSURE DATA FROM PREVIOUS CANYONS 
INVESTIGATIONS 

As discussed in section 8.1.7 of the investigation report, most chemicals of potential ecological concern 
(COPECs) identified for the Water Canyon and Cañon de Valle watershed have biota study–relevant data 
from previous canyons investigations. This appendix presents relevant COPEC exposure data for each 
Water Canyon and Cañon de Valle watershed assessment endpoint assembled from the Los Alamos and 
Pueblo Canyons, Mortandad Canyon, Pajarito Canyon, and Sandia Canyon investigation reports (LANL 
2004, 087390; LANL 2006, 094161; LANL 2009, 106939; LANL 2009, 107453).  

Samples with biota-relevant exposure data from the previous canyons investigations are tabulated in this 
appendix. Table E-1.0-1 lists the sediment samples (all sediment, including the active channel) evaluated 
for terrestrial receptors (plants, earthworms, small mammals, and birds) in the Water Canyon and 
Cañon de Valle watershed and biota investigation reaches in other watersheds. Table E-1.0-2 lists the 
active channel sediment samples used for riparian and aquatic receptors (bats, swallow, and the aquatic 
community) in the Water Canyon and Cañon de Valle watershed and biota investigation reaches in other 
watersheds. Table E-1.0-3 lists the water samples evaluated for the aquatic community in the 
Water Canyon and Cañon de Valle watershed and biota investigation reaches in other watersheds. 
Tables E-1.0-1, E-1.0-2, and E-1.0-3 are included in Attachment 1 on CD. 

E-2.0 SUPPORTING INFORMATION FOR THE HUMAN HEALTH RISK ASSESSMENT 

This section provides human health exposure parameters and toxicity information for the screening and 
risk assessments, exposure point concentrations (EPCs), and results for the supplemental human health 
risk scenario (residential). This information is restricted to inorganic and organic chemicals for the 
recreational scenario because no radionuclides were identified as chemicals of potential concern 
(COPCs) for further evaluation in section 8.2. 

E-2.1 Exposure Parameters and Toxicity Information 

Exposure parameters used to calculate soil screening levels (SSLs) for the residential and recreational 
scenarios are provided in Table E-2.1-1. Exposure parameters used to calculate surface-water ingestion 
for screening levels (SLs) for inorganic and organic chemicals are provided in Table E-2.1-2. Toxicity 
information for chemicals of potential concern (COPCs) for which water SLs were calculated is provided 
in Table E-2.1-3 (inorganic chemicals). Exposure parameters used to calculate screening action levels 
(SALs) for the residential scenario only are provided in Table E-2.1-4. 

E-2.2 Sediment EPC 

This section provides information on the statistical methods used to calculate the EPCs for the sediment 
COPCs used in the human health risk assessment. Many of the data sets for sediment investigation 
reaches are censored at the detection limits. ProUCL software includes methods, such as Kaplan-Meyer, 
for calculating the UCLs when censored data exist. Nondetect sampling results are censored at the 
detection limits and are reported with a data qualifier starting with U (e.g., U or UJ). For inorganic and 
organic chemicals, ProUCL software incorporates approaches to representing the censored nondetect 
values for the calculation of upper confidence limits (UCLs) for use as EPCs. The third category is either 
an extreme case of the second category where the number of nondetects (the rate of censorship) is so 
high that methods for the second category are unreliable, or the data set is too small to calculate a UCL 
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and the maximum detected concentration is used as the EPC. Section E-2.2.1 describes the methods 
used to analyze these data.  

E-2.2.1 UCL Calculation Methods 

The statistical methods used to calculate UCLs are consistent with U.S. Environmental Protection Agency 
(EPA) guidance (EPA 1989, 008021). ProUCL, Version 4.1, was used to calculate UCLs to use as EPCs 
in the human health risk assessment.  

The first step in calculating a UCL is to determine whether the data fit a probability distribution. The 
ProUCL software assesses normal, lognormal, gamma, and nonparametric distributions. The possible 
outcomes and UCL calculation approaches are as follows. 

 The data show a normal distribution; normal distribution methods are used. 

 The data show a lognormal distribution; lognormal distribution methods are used. 

 The data show a gamma distribution; gamma distribution methods are used. 

 The data are not different from either distribution; normal distribution methods are used. 

 The data are different from all distributions; the Chebyshev or nonparametric methods are used. 

 Insufficient data are available to evaluate the distribution; nonparametric methods (such as 
bootstrapping) are used. 

Generally speaking, the method ProUCL recommends is based upon the sample size, distribution of the 
data, sample standard deviation, and level of data censorship (number of nondetects). The calculated 
EPCs for sediment based upon ProUCL are provided in Tables 8.2-11 and E-2.2-1. ProUCL data and 
assorted files are included in Attachment E-1 (on CD). 

E-2.3 Supplemental Human Health Risk Scenario 

Potential human health effects were assessed using the ratios of EPCs to SLs for each COPC retained in 
this assessment for each of the scenarios evaluated. These ratios were summed (SOFs) for an 
investigation reach within the COPC class. A SOF less than 1 indicates exposure is not likely to result in 
an unacceptable risk. The SOF values are then multiplied by the target effect level (e.g., risk = 1 × 10−5, 
or hazard index [HI] = 1) to provide risk estimates. 

The SSLs used in the supplemental human health risk scenario (residential) are provided in 
Table E-2.3-1. The risk assessment results for the residential scenario is provided in Table E-2.3-2. The 
sediment EPCs are provided in Tables 8.2-11 and E-2.3-1. Residential carcinogenic risks are between 
1 × 10−4 and the 1 × 10−5 target risk level in four reaches (reaches FL-1, SS-1W, SS-1E, and SS-2 in 
Table E-2.3-2). Carcinogenic risks are largely related to arsenic and, to a lesser degree, Aroclor-1260 and 
benzo(a)pyrene. (Residential noncarcinogenic risks are between 3 and the target HI of 1 in six reaches 
(CDVS-1, CDV-1C, CDV-1E, CDV-2W, CDV-2E, and SS-1W in Table E-2.3-2). Noncarcinogenic risks 
from barium were greater than a hazard quotient (HQ) (risk ratio) of 1 (one reach only [CDV-2W]) and 
aluminum, cobalt, iron, lead, and silver also contributed to noncarcinogenic risks. 

E-2.4 Calculation of Surface-Water Recreational SLs 

The method used to calculate the surface-water SLs is based upon the methodology used to calculate the 
recreational soil screening values (LANL 2010, 108613) and EPA Risk Assessment Guidance for 
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Superfund, Part E (EPA 2004, 090800). The equations used for carcinogens and noncarcinogens are 
detailed below. The parameter values used for the calculations were presented in Table E-2.1-3. Note 
that lead does not have approved toxicity values available to calculate SLs using this methodology. The 
lead recreational SL of 65 µg/L was calculated using EPA’s Integrated Exposure Unit Biokinetic Uptake 
(IEUBK) model (EPA 1994, 071480) for the Los Alamos and Pueblo Canyons supplemental report 
(NMED 1998, 093664). 

Noncarcinogens 

 
1000 /

.
 

Carcinogens 

 
1000 /

0.001
 

where /SFd SFo GIAbs Factor  

RfDd RfDo x GIAbs Factor  

( )c c

c

ED x Ing ED ED x Ing
IFSW

BW BW


   

( )c c c

c

ED x SA ED ED x SA
DFSW

BW BW


   

DAevent is calculated according to the methods described in EPA Risk Assessment Guidance for 
Superfund, Part E (EPA 2004, 090800). For inorganic chemicals, the calculation is performed according 
to Equation 3.4 of this reference, and for carcinogens the calculation is performed according to 
Equations 3.2 and 3.3 (EPA 2004, 090800). The water concentration term (mg/cm3) has been removed 
from the referenced equations for application in calculating a risk-based water concentration, resulting in 
a DAevent term with units of cm/event. The original units of DAevent are mg/cm2-event. 

DAevent (inorganic chemicals) 

 

where ETderm= duration of dermal event (h/event) 

Kp = permeability coefficient from water through skin (cm/h) 

DAevent (organic chemicals) 

The calculation of DAevent for organic chemicals is dependent on whether the dermal exposure time is less 
than or greater than the time necessary to achieve steady-state concentration of the organic chemical in 
the skin. 

If DAevent is shorter than the time required to achieve steady-state concentrations (t*), then DAevent is 
calculated as 
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2 6  

If DAevent is equal to or longer than t*, then DAevent is calculated as 

1 2
1 3 3

1
 

where FA = fraction of chemical dissolved in skin that is absorbed (unitless) 

Kp = permeability coefficient from water through skin (cm/hr) 

τ = lag time (h/event) 

π = pi; constant (unitless) 

B = ratio of the permeability coefficient through the stratum corneum to the permeability 
coefficient across the viable epidermis (unitless) 

Exposure parameter abbreviations for SWSL and DAevent equations are as follows: 

SWSL = surface-water SL 

ATc = averaging time, carcinogens 

BWc = body weight, child 

BW = body weight, adult 

EF = exposure frequency 

ED = exposure duration 

ETderm = exposure time for a dermal event 

EVderm = number of dermal events per day 

GIABs factor = gastrointestinal absorption factor 

SAc = exposure surface area child 

SA = exposed surface area, adult 

Kp = dermal permeability constant 

Ing = surface-water ingestion quantity per event 

IFSW = age-adjusted surface water ingestion factor 

DFSW = age-adjusted surface water dermal absorption factor 

RfDo = oral reference dose 

RfDd = dermal reference dose 

SFo = oral slope factor 

SFd = dermal slope factor 

THQ = target hazard quotient 

TR = target risk 
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Table E-2.1-1 
Parameters Used to Calculate Chemical SSLs 

Parameter Residential Valuea Recreational Valueb 

Target HQ 1 1 

Target cancer risk 1.00E-05 1.00E-05 

Averaging time (carcinogen) 70 yr × 365 d 70 yr × 365 d 

Averaging time (noncarcinogen) Exposure duration × 365 d Exposure duration × 365 d 

Skin absorption factor SVOCc = 0.1 
Others are chemical-specific 

SVOC = 0.1 
Others are chemical-specific 

Adherence factor–child 0.2 mg/cm2 0.2 mg/cm2 

Body weight–child 15 kg (0–6 yr old) 31 kg (6–11 yr old) 

Cancer slope factor–oral (chemical-specific) mg/kg-d–1 mg/kg-d–1 

Cancer slope factor–inhalation (chemical-
specific) 

mg/kg-d–1 mg/kg-d–1 

Exposure frequency 350 d/yr 200 events/yr 

Exposure duration–child 6 yr (0–6 yr old) 6 yr (6–11 yr old) 

Age-adjusted ingestion factor 114 mg-yr/kg-d 22.6 mg-yr/kg-d 

Age-adjusted inhalation factor 11 m3-yr/kg-d 0.8 m3-yr/kg-d 

Inhalation rate–child 10 m3/d 1.2 m3/h 

Soil ingestion rate–child 200 mg/d 71.4 mg/d 

Particulate emission factor 6.61 × 109 m3/kg 6.61 × 109 m3/kg 

Reference dose–oral (chemical-specific) mg/kg-d mg/kg-d 

Reference dose–inhalation (chemical-specific) mg/kg-d mg/kg-d 

Exposed surface area–child 2800 cm2/d (head, hands, 
forearms, lower legs, feet) 

3525 cm2/d (face, hands, 
forearms, lower legs, and feet) 

Age-adjusted skin contact factor for carcinogens 361 mg-yr/kg-d 273.3 mg-yr/kg-d 

Volatilization factor for soil (chemical-specific) m3/kg m3/kg 

Body weight–adult 70 kg 70 kg 

Exposure duration 30 yrd 30 yr 

Adherence factor–adult 0.07 mg/cm2 0.07 mg/cm2 

Soil ingestion rate–adult 100 mg/d 25.6 mg/event 

Exposed surface area–adult 5700 cm2/d (head, hands, 
forearms, lower legs) 

5700 cm2/d (head, hands, 
forearms, lower legs) 

Inhalation rate–adult 20 m3/d 1.6 m3/h 

Event time n/ae 1 h 

Note: mg/kg-d–1= milligram per kilogram per day, mg-yr/kg-d = milligram year per kilogram day, m3/d = cubic meters per day, 
m3/kg = cubic meters per kilogram, m3/h = cubic meters per hour, cm2/d = centimeters squared per day. 

a
 Parameter values from NMED (2009, 108070). 

b
 Parameter values from LANL (2010, 108613). 

c
 ED = Exposure duration. 

d
 Exposure duration for lifetime resident is 30 yr. For carcinogens, the exposures are combined for child (6 yr) and adult (24 yr). 

e
 n/a = Not applicable. 
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Table E-2.1-2 
Parameters Used to Calculate Chemical Surface-Water SLs 

Parameter Recreational Scenario Valuea 

Target HQ 1 

Target cancer risk 1.00E-05 

Averaging time (carcinogen) 70 yr × 365 d 

Averaging time (noncarcinogen) Exposure duration × 365 d 

Skin absorption factor SVOC = 0.1 

Chemical-specific 

Cancer slope factor–oral (chemical-specific) mg/kg-d–1 

Cancer slope factor–inhalation (chemical-specific) mg/kg-d–1 

Reference dose–oral (chemical-specific) mg/kg-d 

Reference dose–inhalation (chemical-specific) mg/kg-d 

Body weight–child 31 kg (6–11 yr old) 

Exposure duration–child 6 yr (6–11 yr old) 

Exposed surface area–child 3140 cm2 (hands, forearms, lower legs, and feet) 

Body weight–adult 70 kg 

Surface-water Ingestion 0.2 L/event 

Exposure duration–adult 30 yr 

Exposed surface areab–adult 2130 cm2 (hands and feet) 

Exposure time 1 h/d 

Exposure frequencyb 20 d/yr 
a 

Parameter values from LANL (2007, 099829), unless otherwise noted. 
b 

Parameter value from LANL (2004, 087390). 
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Table E-2.1-3 
Toxicity Values for Surface-Water Screening Values 

COPC 
Oral Slope Factor 

(mg/kg-day)-1 Referencea 
Reference Dose Oral 

(mg/kg-day) Referencea 

Aluminum nab na 1.0E+00 PPTRV 

Antimony 1.50E+00 IRIS 4.0E-04 IRIS 

Arsenic na na 3.0E-04 IRIS 

Barium na na 2.0E-01 IRIS 

Beryllium na na 2.0E-03 IRIS 

Boron na na 2.0E-01 IRIS 

Cadmium na na 5.0E-04 IRIS 

Cobalt na na 3.0E-04 PPTRV 

Copper na na 4.0E-02 HEAST 

Fluoride na na 6.0E-02 IRIS 

Iron na na 7.0E-01 PPTRV 

Lead na na na na 

Manganese 1.50E+00 IRIS 2.4E-02 IRIS 

Nickel na na 2.0E-02 IRIS 

Thallium na na 1.0E-05 PPRTV 

Vanadium na na 5.0E-03 IRIS 

Uranium na na 3.0E-03 IRIS 

Zinc na na 3.0E-01 IRIS 

Acrolein na na 5.0E-04 IRIS 

Amino-2,6-dinitrotoluene[4-] na na 2.0E-03 IRISc 

Amino-4,6-dinitrotoluene[2-] na na 2.0E-03 IRISc 

Benzo[a]anthracene 7.3E-01 ECAO na na 

Pyridine na na 1.0E-03 IRIS 

RDX 1.1E-01 IRIS 3.00E-03 IRIS 

Benzene 5.5E-02 IRIS 4.00E-03 IRIS 

Methylene Chloride 7.5E-03 IRIS 6.00E-02 IRIS 

Tetrachloroethene 5.4E-01 CalEPA 1.00E-02 IRIS 

Trichloroethene 5.9E-03 CalEPA na na 
a 

IRIS = Integrated Risk Information System, PPTRV = Provisional Peer Reviewed Toxicity Value, HEAST = Health Effects 
Assessment Summary Tables, CalEPA = California Environmental Protection Agency (Office of Environmental Health Hazard 
Assessment, ECAO = Environmental Criteria and Assessment Office). 

b 
na = Not available. 

c 
2,4-dinitrotoluene is used as a surrogate in EPA regional screening level tables. 

 

  



Water Canyon/Cañon de Valle Investigation Report 

E-10 

Table E-2.1-4 
Parameters Used to Calculate Radionuclide SALs, Residential Scenario 

Parameters Residential, Child Residential, Adult 

Inhalation rate (m3/yr) 3652.5a 7305b 

Mass loading (g/m3) 1.5 × 10–7 c 1.5 × 10–7 c 

Outdoor time fraction 0.2236d 0.0599e 

Indoor time fraction 0.7347f 0.8984g 

Soil ingestion (g/yr) 73h 36.5i 
a
 Calculated as (10 m3/d × 350 d/yr) / (indoor + outdoor time fractions), where 10 m3/d is the daily inhalation 
rate of a child (NMED 2009, 108070). 

b  Calculated as (20 m3/d × 350 d/yr) / (indoor + outdoor time fractions), where 20 m3/d is the daily inhalation 
rate of an adult (NMED 2009, 108070). 

c
 Calculated as (1/6.6 × 10+9 m3/kg) × 1000 g/kg, where 6.6 × 10+9 m3/kg is the particulate emission factor 
(NMED 2009, 108070). 

d
 Calculated as (5.6 h/d × 350 d/yr) / 8766 h/yr, where 5.6 h/d is an estimate of time spent outdoors for a 
3-to 11 yr old child (EPA 1997, 066598, section 15.4-1). 

e  Calculated as (1.5 h/d × 350 d/yr) / 8766 h/yr, where 1.5 h/d is an estimate of time spent outdoors for an 
adult 12 yr and older (EPA 1997, 066598, section 15.4-1). 

f  Calculated as (24–5.6 h/d × 350 d/yr) / 8766 h/yr. 
g
 Calculated as (24–1.5 h/d × 350 d/yr) / 8766 h/yr. 

h  Calculated as (0.2 g/d × 350 d/yr) / (indoor + outdoor time fractions), where 0.2 g/d is the child soil-ingestion 
rate (NMED 2009, 108070). 

i  Calculated as (0.1 g/d × 350 d/yr) / (indoor + outdoor time fractions), where 0.1 g/d is the adult soil-ingestion 
rate (NMED 2009, 108070). 
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Table E-2.2-1 
EPCs for Sediment COPCs 

Reach Analyte 
Number of 
Samples 

Number of 
Detects Recommended UCL Method 

95% UCL 
(mg/kg) Distribution 

CDV-1C Aluminum 10 10 95% Student’s-t UCL 9605 Normal 

CDV-1C Aroclor-1254 10 3 95% KM (t)* UCL 0.0506 Normal 

CDV-1C Aroclor-1260 10 3 95% KM (t) UCL 0.0174 Normal 

CDV-1C Arsenic 10 10 95% Approximate Gamma UCL 3.201 Gamma 

CDV-1C Barium 10 10 95% Student’s-t UCL 280.1 Normal 

CDV-1C Benzo[a]anthracene 10 6 95% KM (t) UCL 0.0558 Normal 

CDV-1C Benzo[a]pyrene 10 4 95% KM (t) UCL 0.0461 Normal 

CDV-1C Benzo[b]fluoranthene 10 2 95% KM (t) UCL 0.11 No discernable distribution 

CDV-1C Chromium 10 10 95% Student's-t UCL 9.438 Normal 

CDV-1C Cobalt 10 10 95% Student’s-t UCL 5.59 Normal 

CDV-1C Iron 10 10 95% Student’s-t UCL 11576 Normal 

CDV-1C Lead 10 10 95% Student’s-t UCL 15.09 Normal 

CDV-1C Manganese 10 10 95% Student’s-t UCL 638.8 Normal 

CDV-1C Mercury 10 10 95% Student’s-t UCL 0.0405 Normal 

CDV-1C Nickel 10 10 95% Student’s-t UCL 73.87 Normal 

CDV-1C Silver 10 9 95% KM (Chebyshev) UCL 118 Gamma 

CDV-1C Thallium 10 10 95% Student’s-t UCL 0.296 Normal 

CDV-1C Vanadium 10 10 95% Student’s-t UCL 21.21 Normal 

CDV-1E Aluminum 12 12 95% Student’s-t UCL 6867 Normal 

CDV-1E Aroclor-1254 10 6 95% KM (t) UCL 0.00355 Normal 

CDV-1E Barium 12 12 95% Student’s-t UCL 3847 Normal 

CDV-1E Chromium 12 12 95% Student’s-t UCL 8.014 Normal 

CDV-1E Cobalt 12 12 95% Student’s-t UCL 6.978 Normal 

CDV-1E Iron 12 12 95% Student’s-t UCL 11020 Normal 

CDV-1E Lead 12 12 95% H-UCL 108.3 Lognormal 

CDV-1E Manganese 12 12 95% Student’s-t UCL 561.6 Normal 



 

 

E
-12

 

W
ater C

anyo
n/C

añ
on d

e V
alle Investigation R

ep
ort 

 
Table E-2.2-1 (continued) 

Reach Analyte 
Number of 
Samples 

Number of 
Detects Recommended UCL Method 

95% UCL 
(mg/kg) Distribution 

CDV-1E Mercury 12 11 95% KM (t) UCL 0.0322 Normal 

CDV-1E Nickel 12 12 95% Student’s-t UCL 15.25 Normal 

CDV-1E Silver 12 12 95% Approximate Gamma UCL 85.58 Gamma 

CDV-1E Thallium 12 10 95% KM (t) UCL 0.196 Normal 

CDV-1E Trinitrotoluene[2,4,6-] 12 3 95% KM (t) UCL 0.369 Normal 

CDV-1E Vanadium 12 12 95% Student’s-t UCL 19.7 Normal 

CDV-2E Aluminum 23 23 95% Student’s-t UCL 5888 Normal 

CDV-2E Antimony 23 16 95% KM (Percentile Bootstrap) UCL 1.16 Gamma 

CDV-2E Aroclor-1254 10 8 95% KM (Chebyshev) UCL 0.0568 Gamma 

CDV-2E Barium 23 23 95% Student’s-t UCL 4964 Normal 

CDV-2E Chromium 23 23 95% Student’s-t UCL 9.519 No discernable distribution 

CDV-2E Cobalt 23 23 95% Student’s-t UCL 4.315 Normal 

CDV-2E Iron 23 23 95% Student’s-t UCL 9680 Normal 

CDV-2E Lead 23 23 95% Student’s-t UCL 33.68 Normal 

CDV-2E Manganese 23 23 95% Student’s-t UCL 352.9 Normal 

CDV-2E Mercury 23 22 95% KM (t) UCL 0.0385 Normal 

CDV-2E Nickel 23 23 95% Approximate Gamma UCL 10.09 Gamma 

CDV-2E Silver 23 20 95% KM (t) UCL 5.605 Normal 

CDV-2E Trinitrotoluene[2,4,6-] 23 14 95% KM (Percentile Bootstrap) UCL 0.291 Gamma 

CDV-2E Vanadium 23 23 95% Student’s-t UCL 13.5 Normal 

CDV-2W Aluminum 25 25 95% Student’s-t UCL 6867 Normal 

CDV-2W Aroclor-1254 10 8 95% KM (t) UCL 0.00674 Normal 

CDV-2W Barium 25 25 95% Approximate Gamma UCL 20207 Gamma 

CDV-2W Chromium 25 25 95% Student’s-t UCL 7.116 Normal 

CDV-2W Cobalt 25 25 95% Approximate Gamma UCL 13.45 Gamma 

CDV-2W Iron 25 25 95% Student’s-t UCL 10374 Normal 
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Table E-2.2-1 (continued) 

Reach Analyte 
Number of 
Samples 

Number of 
Detects Recommended UCL Method 

95% UCL 
(mg/kg) Distribution 

CDV-2W Lead 25 25 95% Student’s-t UCL 44.4 Normal 

CDV-2W Manganese 25 25 95% Student’s-t UCL 478.5 Normal 

CDV-2W Mercury 25 25 95% Student’s-t UCL 0.0354 Normal 

CDV-2W Nickel 25 25 95% Approximate Gamma UCL 18.36 Gamma 

CDV-2W Silver 25 24 95% KM (Chebyshev) UCL 17.51 Gamma 

CDV-2W Thallium 25 10 95% KM (t) UCL 0.226 Normal 

CDV-2W Trinitrotoluene[2,4,6-] 25 8 95% KM (t) UCL 0.242 Normal 

CDV-2W Vanadium 25 25 95% Approximate Gamma UCL 18.8 Gamma 

CDVS-1 Aluminum 10 10 95% Student’s-t UCL 7272 Normal 

CDVS-1 Antimony 10 2 95% KM (t) UCL 0.681 No discernable distribution 

CDVS-1 Aroclor-1254 10 2 95% KM (t) UCL 0.0238 No discernable distribution 

CDVS-1 Barium 10 10 95% Approximate Gamma UCL 481.5 Gamma 

CDVS-1 Chromium 10 10 95% Chebyshev (Mean, Sd) UCL 35.05 No discernable distribution 

CDVS-1 Cobalt 10 10 95% Student’s-t UCL 4.419 Normal 

CDVS-1 Iron 10 10 95% Student’s-t UCL 11592 Normal 

CDVS-1 Lead 10 10 95% Student’s-t UCL 25.22 Normal 

CDVS-1 Manganese 10 10 95% Student’s-t UCL 435.4 Normal 

CDVS-1 Mercury 10 10 95% Student’s-t UCL 0.0273 Normal 

CDVS-1 Nickel 10 10 95% Approximate Gamma UCL 240.3 Gamma 

CDVS-1 Silver 10 10 95% Approximate Gamma UCL 14.65 Gamma 

CDVS-1 Thallium 10 5 95% KM (t) UCL 0.169 Normal 

CDVS-1 Vanadium 10 10 95% Student’s-t UCL 17.91 Normal 

FL-1 Aluminum 10 10 95% Student’s-t UCL 8531 Normal 

FL-1 Aroclor-1254 10 7 95% KM (t) UCL 0.0149 Normal 

FL-1 Aroclor-1260 10 9 95% KM (t) UCL 0.0208 Normal 

FL-1 Arsenic 10 10 95% Student’s-t UCL 6.477 Normal 
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Table E-2.2-1 (continued) 

Reach Analyte 
Number of 
Samples 

Number of 
Detects Recommended UCL Method 

95% UCL 
(mg/kg) Distribution 

FL-1 Barium 10 10 95% Student’s-t UCL 279 Normal 

FL-1 Benzo[a]anthracene 10 9 95% KM (t) UCL 0.072 Normal 

FL-1 Benzo[a]pyrene 10 8 95% KM (t) UCL 0.0618 Normal 

FL-1 Benzo[b]fluoranthene 10 3 95% KM (t) UCL 0.0933 Normal 

FL-1 Chromium 10 10 95% Approximate Gamma UCL 20.1 Gamma 

FL-1 Cobalt 10 10 95% Approximate Gamma UCL 7.175 Gamma 

FL-1 Iron 10 10 95% Student’s-t UCL 13085 No discernable distribution 

FL-1 Lead 10 10 95% Student’s-t UCL 19.19 Normal 

FL-1 Manganese 10 10 95% Student’s-t UCL 714.7 Normal 

FL-1 Mercury 10 10 95% Approximate Gamma UCL 0.0655 Gamma 

FL-1 Nickel 10 10 95% Student’s-t UCL 8.402 Normal 

FL-1 Vanadium 10 10 95% Student’s-t UCL 44.61 Normal 

FL-2 Aroclor-1260 10 8 95% KM (t) UCL 0.00817 Normal 

FL-2 Arsenic 10 10 95% Student’s-t UCL 2.917 Normal 

FL-2 Benzo[a]anthracene 10 5 95% KM (t) UCL 0.0191 Normal 

FL-2 Benzo[a]pyrene 10 2 95% KM (t) UCL 0.0148 No discernable distribution 

MS-1 Aluminum 20 20 95% Student’s-t UCL 8488 Normal 

MS-1 Aroclor-1260 10 8 95% KM (BCA) UCL 0.00659 Gamma 

MS-1 Arsenic 20 20 95% Student’s-t UCL 2.996 No discernable distribution 

MS-1 Barium 20 20 95% Student’s-t UCL 99.11 Normal 

MS-1 Benzo[a]anthracene 13 7 95% KM (BCA) UCL 0.0236 Gamma 

MS-1 Benzo[a]pyrene 13 3 95% KM (t) UCL 0.0249 Normal 

MS-1 Chromium 20 20 95% Student’s-t UCL 6.351 Normal 

MS-1 Cobalt 20 20 95% Approximate Gamma UCL 4.292 Gamma 

MS-1 Iron 20 20 95% Approximate Gamma UCL 10270 Gamma 

MS-1 Lead 20 20 95% Student’s-t UCL 12.45 Normal 
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Table E-2.2-1 (continued) 

Reach Analyte 
Number of 
Samples 

Number of 
Detects Recommended UCL Method 

95% UCL 
(mg/kg) Distribution 

MS-1 Manganese 10 10 95% Approximate Gamma UCL 479.5 Gamma 

MS-1 Mercury 20 18  97.5% KM (Chebyshev) UCL 0.152 No discernable distribution 

MS-1 Nickel 20 20 95% Student’s-t UCL 5.812 Normal 

MS-1 Silver 20 10 95% KM (t) UCL 1.546 Normal 

MS-1 Thallium 20 10 95% KM (t) UCL 0.164 Normal 

MS-1 Vanadium 20 20 95% Student’s-t UCL 19.55 No discernable distribution 

SS-1E Arsenic 5 5 95% Student’s-t UCL 6.193 Normal 

SS-1W Aluminum 15 15 95% Student’s-t UCL 10834 Lognormal 

SS-1W Aroclor-1260 10 10 95% Approximate Gamma UCL 2.921 Gamma 

SS-1W Arsenic 15 15 95% Chebyshev (Mean, Sd) UCL 7.755 No discernable distribution 

SS-1W Barium 15 15 95% Approximate Gamma UCL 1128 Gamma 

SS-1W Benzo[a]anthracene 10 10 95% Approximate Gamma UCL 0.821 Gamma 

SS-1W Benzo[a]pyrene 10 9 95% KM (Chebyshev) UCL 0.883 Gamma 

SS-1W Benzo[b]fluoranthene 10 6 95% KM (BCA) UCL 1.012 Gamma 

SS-1W Chromium 15 15 95% Approximate Gamma UCL 19.26 Gamma 

SS-1W Cobalt 15 15 95% Approximate Gamma UCL 4.223 Gamma 

SS-1W Iron 15 15 95% Student’s-t UCL 12378 Normal 

SS-1W Lead 15 15 95% Student’s-t UCL 76.03 Normal 

SS-1W Manganese 12 12 95% Student’s-t UCL 515.9 Normal 

SS-1W Mercury 15 15 95% Student’s-t UCL 1.442 Normal 

SS-1W Nickel 15 15 95% Student’s-t UCL 7.446 Normal 

SS-1W Silver 15 12 95% KM (t) UCL 1.352 Normal 

SS-1W Thallium 15 5 95% KM (t) UCL 0.251 Normal 

SS-1W Trinitrotoluene[2,4,6-] 15 11 95% KM (Chebyshev) UCL 2.389 Gamma 

SS-1W Vanadium 15 15 95% Approximate Gamma UCL 32.54 Gamma 

SS-2 Aluminum 10 10 95% Student’s-t UCL 7167 Normal 
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Table E-2.2-1 (continued) 

Reach Analyte 
Number of 
Samples 

Number of 
Detects Recommended UCL Method 

95% UCL 
(mg/kg) Distribution 

SS-2 Aroclor-1254 10 2 95% KM (t) UCL 0.0339 No discernable distribution 

SS-2 Aroclor-1260 10 10 95% Student’s-t UCL 0.212 Normal 

SS-2 Arsenic 10 10 95% Student’s-t UCL 2.573 Normal 

SS-2 Barium 10 10 95% Student’s-t UCL 469.5 Normal 

SS-2 Benzo[a]anthracene 10 10 95% Approximate Gamma UCL 0.53 Gamma 

SS-2 Benzo[a]pyrene 10 9 95% KM (Chebyshev) UCL 0.552 Gamma 

SS-2 Benzo[b]fluoranthene 10 4 95% KM (t) UCL 0.628 Normal 

SS-2 Chromium 10 10 95% Approximate Gamma UCL 9.045 Gamma 

SS-2 Cobalt 10 10 95% Student’s-t UCL 4.437 Normal 

SS-2 Iron 10 10 95% Student’s-t UCL 11581 Normal 

SS-2 Lead 10 10 95% Student’s-t UCL 25.77 Normal 

SS-2 Manganese 10 10 95% Student’s-t UCL 479.6 Normal 

SS-2 Mercury 10 10 95% Student’s-t UCL 0.137 Normal 

SS-2 Nickel 10 10 95% Student’s-t UCL 6.535 Normal 

SS-2 Silver 10 7 95% KM (t) UCL 0.43 Normal 

SS-2 Trinitrotoluene[2,4,6-] 9 3 95% KM (t) UCL 0.322 No discernable distribution 

SS-2 Vanadium 10 10 95% Student’s-t UCL 26.11 Normal 

WA-2W Arsenic 7 7 95% Student’s-t UCL 2.285 Normal 

WA-3 Aroclor-1260 21 8 95% KM (t) UCL 0.00796 Normal 

WA-3 Arsenic 21 21 95% Approximate Gamma UCL 1.812 Gamma 

WA-3 Benzo[a]anthracene 19 4 95% KM (t) UCL 0.0542 Normal 

WA-3 Benzo[a]pyrene 19 4 95% KM (t) UCL 0.0523 Normal 

WA-3 Benzo[b]fluoranthene 19 2 95% KM (t) UCL 0.0949 No discernable distribution 

WA-4 Aroclor-1260 20 7 95% KM (t) UCL 0.00337 Normal 

WA-4 Arsenic 20 20 95% Chebyshev (Mean, Sd) UCL 4.181 No discernable distribution 

WA-4 Benzo[a]anthracene 17 5 95% KM (t) UCL 0.00806 Normal 
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Table E-2.2-1 (continued) 

Reach Analyte 
Number of 
Samples 

Number of 
Detects Recommended UCL Method 

95% UCL 
(mg/kg) Distribution 

WA-4 Benzo[a]pyrene 17 2 95% KM (t) UCL 0.0183 No discernable distribution 

WAN-1 Aluminum 10 10 95% Student’s-t UCL 9491 Normal 

WAN-1 Barium 10 10 95% Student’s-t UCL 803.2 Normal 

WAN-1 Chromium 10 10 95% Student’s-t UCL 8.828 Normal 

WAN-1 Cobalt 10 10 95% Student’s-t UCL 6.887 Normal 

WAN-1 Iron 10 10 95% Student’s-t UCL 13683 Normal 

WAN-1 Lead 10 10 95% Student’s-t UCL 19.44 Normal 

WAN-1 Manganese 10 10 95% Student’s-t UCL 524.2 Normal 

WAN-1 Mercury 10 10 95% Student’s-t UCL 0.0565 Normal 

WAN-1 Nickel 10 10 95% Student’s-t UCL 7.231 Normal 

WAN-1 Silver 10 10 95% Student’s-t UCL 10.47 Normal 

WAN-1 Thallium 10 10 95% Student’s-t UCL 0.218 Normal 

WAN-1 Vanadium 10 10 95% Student’s-t UCL 25.86 Normal 

*KM (t) = Kaplan-Meyer test. 
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Table E-2.3-1 
Screening Levels for the Residential Scenario 

COPC End Point Target Level 
Residential SSL 

(mg/kg) 

Aroclor-1260 Carcinogen 1 x 10−5 2.22 

Arsenic Carcinogen 1 x 10−5 3.9 

Benzo[a]anthracene Carcinogen 1 x 10−5 6.21 

Benzo[a]pyrene Carcinogen 1 x 10−5 0.621 

Benzo[b]fluoranthene Carcinogen 1 x 10−5 6.21 

Aluminum Noncarcinogen HQ=1 78100 

Antimony Noncarcinogen HQ=1 31.3 

Aroclor-1254 Noncarcinogen HQ=1 1.12 

Barium Noncarcinogen HQ=1 15600 

Chromium Noncarcinogen HQ=1 219 

Cobalt Noncarcinogen HQ=1 23 a 

Iron Noncarcinogen HQ=1 54800 

Lead Noncarcinogen HQ=1 400 

Manganese Noncarcinogen HQ=1 10700 

Mercury Noncarcinogen HQ=1 23 a 

Nickel Noncarcinogen HQ=1 1560 

Silver Noncarcinogen HQ=1 391 

Thallium Noncarcinogen HQ=1 5.16 

Trinitrotoluene[2,4,6-] Noncarcinogen HQ=1 35.9 

Vanadium Noncarcinogen HQ=1 391 

Note: Residential SSL is from NMED (2009, 108070) except as noted. 

*SSL from EPA regional screening tables (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 
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Table E-2.3-2 
Risk and Hazard Based on the Residential EPCs for Sediment 

Carcinogen        

Reach Aroclor-1260 Arsenic Benzo[a]anthracene Benzo[a]pyrene Benzo[b]fluoranthene 

SOFa Risk Residential SSL (mg/kg) 2.22 3.9 6.21 0.621 6.21 

CDV-1C <0.01 0.82 <0.01 0.07 0.02 0.93 9.E-06 

FL-1 <0.01 1.66 0.01 0.1 0.02 1.8 2.E-05 

FL-2 <0.01 0.75 <0.01 0.02 —b 0.78 8.E-06 

MS-1 <0.01 0.77 <0.01 0.04 — 0.82 8.E-06 

SS-1E — 1.59 — — — 1.59 2.E-05 

SS-1W 1.32 1.99 0.13 1.42 0.16 5.02 5.E-05 

SS-2 0.1 0.66 0.09 0.89 0.1 1.83 2.E-05 

WA-2W — 0.59 — — — 0.59 6.E-06 

WA-3 <0.01 0.46 <0.01 0.08 0.02 0.58 6.E-06 

WA-4 <0.01 1.07 <0.01 0.03 — 1.1 1.E-05 
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Table E-2.3-2 (continued) 

Noncarcinogen                 

Reach 
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HIc 
Residential 
SSL (mg/kg) 

78100 31.3 1.12 15600 219 23 54800 400 10700 23 1560 391 5.16 35.9 391 

CDV-1C 0.12 — 0.05 0.02 0.04 0.24 0.21 0.04 0.06 <0.01 0.05 0.3 0.06 — 0.05 1.2 

CDV-1E 0.09 — <0.01 0.25 0.04 0.3 0.2 0.27 0.05 <0.01 <0.01 0.22 0.04 0.01 0.05 1.5 

CDV-2E 0.08 0.04 0.05 0.32 0.04 0.19 0.18 0.08 0.03 <0.01 <0.01 0.01 — <0.01 0.03 1.1 

CDV-2W 0.09 — <0.01 1.3 0.03 0.58 0.19 0.11 0.04 <0.01 0.01 0.04 0.04 <0.01 0.05 2.5 

CDVS-1 0.09 0.02 0.02 0.03 0.16 0.19 0.21 0.06 0.04 <0.01 0.15 0.04 0.03 — 0.05 1.1 

FL-1 0.11 — 0.01 0.02 0.09 0.31 0.24 0.05 0.07 <0.01 <0.01 — — — 0.11 1 

MS-1 0.11 — — <0.01 0.03 0.19 0.19 0.03 0.04 <0.01 <0.01 <0.01 0.03 — 0.05 0.7 

SS-1W 0.14 — — 0.07 0.09 0.18 0.23 0.19 0.05 0.06 <0.01 <0.01 0.05 0.07 0.08 1.2 

SS-2 0.09 — 0.03 0.03 0.04 0.19 0.21 0.06 0.04 <0.01 <0.01 <0.01 — <0.01 0.07 0.8 

WAN-1 0.12 — — 0.05 0.04 0.3 0.25 0.05 0.05 <0.01 <0.01 0.03 0.04 — 0.07 1 

Note: Values in shaded cells exceed 1 x 10-5 carcinogenic risk, hazard index of 1.0, or risk ratio for individual COPC and/or reach greater than one. 
a SOF = Sum of fractions. 
b
 — = Not a COPC. 

c HI = Hazard index. 
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F-1.0 CAÑON DE VALLE AND WATER CANYON SURFACE-WATER INFILTRATION/STORAGE 
DETERMINATION 

F-1.1 Watershed Characteristics 

A volumetric surface-water balance investigation was conducted for Cañon de Valle and Water Canyon 
that examined surface water losses of the Cañon de Valle and Water Canyon watershed over an area 
from the canyon headwaters, west of NM 501 (West Jemez Road), to a downgradient area east of NM 4, 
near White Rock, NM (Figure F-1.1-1). Volumetric flow rates measured at stream gages E253, E256, and 
E262 were used to define surface-water losses in Cañon de Valle. Volumetric flow rates measured at 
stream gages E252, E252.8, and E265 were used to define surface-water losses in Water Canyon. 
Measured daily precipitation data from the Pajarito, Technical Area 06 (TA-06), and TA-49 meteorological 
stations (Figure F-1.1-1) at Los Alamos National Laboratory (the Laboratory) were used to calculate 
monthly and yearly precipitation totals (Figure F-1.1-2). The Pajarito precipitation data are assumed to be 
representative of the upper headwater catchments west of NM 501. The TA-06 precipitation data were 
used for the three central catchments, upgradient of gages E262 and E252.8. The TA-49 precipitation 
data were used for the lower Water Canyon catchment above the E265 gage station. Measured daily-
mean volumetric discharges from Sanitary Waste System Consolidation (SWSC) and Burning Grounds 
and Martin Springs (Figure F-1.1-1) were also used in the volumetric water-balance calculations. 

The investigation of the spatial and temporal trends of surface-water losses and infiltration/storage to the 
underlying bedrock focused on six subbasins (catchments) within the Cañon de Valle and Water Canyon 
watershed (Figure F-1.1-1): 

1. The approximately 1648-acre headwaters section of Cañon de Valle, west of NM 501, upgradient 
of gaging station E253 (i.e., upper Cañon de Valle) 

2. The approximately 461-acre section of Cañon de Valle between gaging stations E253 and E256 
(i.e., middle Cañon de Valle) 

3. The approximately 685-acre section of Cañon de Valle between gaging stations E256 and E262 
(i.e., lower Cañon de Valle) 

4. The approximately 2425-acre headwaters section of Water Canyon, west of NM 501, upgradient 
of gaging station E252 (i.e., upper Water Canyon) 

5. The approximately 1678-acre section of Water Canyon between gaging stations E252 and 
E252.8 (i.e., upper-middle Water Canyon) 

6. The approximately 1648-acre section of Water Canyon between gaging stations E262 and E265 
(i.e., lower-middle Water Canyon) 

Surface water in Cañon de Valle and Water Canyon originates from stormwater runoff, snowmelt runoff; 
springs discharged at higher elevations (west of NM 501) in the Sierra de los Valles and at lower 
elevations (east of NM 501) from springs sourced at the contact between units Qbt 4 and Qbt 3t of the 
Tshirege Member of the Bandelier Tuff.  

F-1.2 Surface-Water Balance Investigation 

This investigation’s volumetric surface-water balance approach compares watershed (subbasin) inputs 
such as precipitation, springs (if present), and upgradient stream discharge with watershed outputs such 
as evapotranspiration (ET) and downgradient stream discharge. The resulting difference is defined as 
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infiltration/storage and is presumably either stored in the alluvium and/or is lost to the underlying bedrock, 
recharging a body of perched groundwater.  

Precipitation (input) volumes were calculated for each catchment by multiplying the subbasin areas, 
generated in ARC-GIS, with daily rain and snowfall data from the Pajarito, TA-06, and TA-49 
meteorological stations (Figures F-1.1-1 and F-1.1-2). Daily mean, volumetric, validated flow-rate data 
from six stream gage stations were used to calculate monthly and yearly volumes of total surface water 
discharge. The period of record (in water years defined as October 1 to September 30) used for these 
calculations are limited to the years when data are available from all the gaging stations of interest: from 
2002 to 2009. Precipitation and discharge totals for this period of record for Cañon de Valle are presented 
in Table F-1.2-1 and in Table F-1.2-2 for Water Canyon. Runoff coefficients, the ratio of measured 
discharge to estimated precipitation totals for each subbasin, were also calculated for each water year 
and are presented as percentages of precipitation in Tables F-1.2-1 and F-1.2-2.  

A “dry” water year and a “wet” water year were determined from 12 water years of TA-06 precipitation 
data and are used in the water balance calculations as representative end-members. The 2002 water 
year was defined as the “dry” water year (for the period of record) because the precipitation total for this 
year is more than 1 standard deviation below the 12-yr average (1999 to 2010) (Table F-1.2-3). The 2005 
water year was defined as the “wet” water year (for the period of record) because the precipitation total 
for this year was more than 1 standard deviation above the 12-yr average (1999 to 2010) (Table F-1.2-3).  

F-1.2.1 Infiltration of Surface-Water  

Surface-water gains and losses were estimated using the total yearly surface-water discharge data from 
water years 2002 to 2009. For each catchment, the downgradient gage data (outputs) were subtracted 
from the upgradient gage data (inputs). Positive volume values represent gains, potentially from either 
precipitation runoff or spring discharges; negative volume values represent losses potentially to either 
alluvial storage or bedrock infiltration. The calculation results are presented in Tables F-1.2-4 and F-1.2-5 
for the Cañon de Valle and Water Canyon reaches, respectively.  

F-1.2.1.1 Cañon de Valle 

Middle Cañon de Valle—Catchment below Gage E253 and above Gage E256 

The middle Cañon de Valle catchment below gage E253 and above gage E256 is consistently a gaining 
reach over the period of record, with the exception of water year 2005, described above, which was 
significantly wetter than the other years of record (Tables F-1.2-1 and F-1.2-3). During most years, 
minimal runoff from the Cañon de Valle headwaters flows past gage E253 (Table F-1.2-4). This is 
interpreted to be the result of surface-water loss along the Anchor Ranch fault, which parallels NM 501 
and is part of the Pajarito fault zone, where significant displacement has been estimated (Lewis et al. 
2009, 111708). These waters may reemerge downgradient as the SWSC and Burning Ground Springs 
after following the Qbt 4/Qbt 3t contact from where it intersects the fault plane, therefore resulting in a 
gaining reach. Conversely, during water year 2005, the significant volume of surface runoff may have 
overwhelmed the fault-spring system, resulting in water flowing across the E253 gage and available 
above the spring locations for infiltration/storage, resulting in a losing reach for this year. 

Lower Cañon de Valle—Catchment below Gage E256 and above Gage E262 

The lower Cañon de Valle catchment below gage E256 and above gage E262 is consistently a losing 
reach from water years 2002 to 2009 (Table F-1.2-4). Calculated surface-water losses range from a 
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minimum of −0.9 acre-ft during water year 2003 to a maximum of −84.2 acre-ft during “wet” water year 
2005 (Tables F-1.2-1 and F-1.2-4). 

F-1.2.1.2 Water Canyon 

Upper-Middle Water Canyon—Catchment below Gage E252 and above Gage E252.8 

The upper-middle Water Canyon catchment below gage E252 and above gage E252.8 is highly variable 
but seems to have some relationship to total precipitation volume, with lower total precipitation years 
(e.g., water years 2002, 2003, and 2006) resulting in a gaining reach, and the higher total precipitation 
years (e.g., water years 2005 and 2007 to 2009) resulting in a losing reach (Table F-1.2-2 and F-1.2-5). 
The “wet” water year 2005 had the largest volume of measured precipitation (3493.4 acre-ft) and 
correspondingly the largest amount of estimated surface-water loss (−219.1 acre-ft) (Tables F-1.2-2 and 
F-1.2-5). In contrast to Cañon de Valle, surface water from the Water Canyon headwaters consistently 
flows past gage E252. The mapped geology in the Water Canyon area suggests a more diffuse style of 
deformation in the NM 501 area, and therefore the pathways for surface-water infiltration at the mountain 
front escarpment (i.e., fault zone/plane) may not be the same as they are in Cañon de Valle.  

Lower-Middle Water Canyon—Catchment below Gages E262 (Cañon de Valle) and  
E252.8 (Water) and above Gage E265 

The lower-middle Water Canyon catchment below gages E262 (Cañon de Valle) and E252.8 (Water) and 
above gage E265 is consistently a losing reach over the period of record, with the exception of water year 
2005, described above, which was significantly wetter than the other years of record, resulting in the only 
gaining year for this reach (Tables F-1.2-2, F-1.2-3, and F-1.2-5).  

F-1.2.1.3 Cañon de Valle and Water Canyon Watershed Totals and Estimated  
Infiltration/Storage Rates 

Table F-1.2-6 summarizes the downgradient trends of stream gains and losses for the Cañon de Valle 
and Water Canyon watershed. For the period of record, all water years were losing years, ranging from 
−18.2 acre-ft loss in the water year 2003, to −288.6 acre-ft in the “wet” water year 2005. The total 
watershed stream losses were normalized to the area of the entire watershed and converted to a mm yr−1 
infiltration/storage rate for comparison with previously determined infiltration rates (e.g., Kwicklis et al. 
2005, 090069). The net infiltration map modeled by Kwicklis et al. (2005, 090069) for the Cañon de Valle 
and Water Canyon watershed ranges from 0 to 25 mm yr−1, consistent with the results from this study of 
0.6 to 10.3 mm yr−1 (Table F-1.2-6). 

F-2.0 WATER-LEVEL RESPONSES IN ALLUVIAL AND PERCHED-INTERMEDIATE WELLS FROM 
RUNOFF, DRILLING, WELL INSTALLATION ACTIVITIES, AND PUMP TESTS 

F-2.1 Water-Level Responses in Alluvial and Perched-Intermediate Wells to Runoff 

Alluvial groundwater is monitored in the TA-16 area in Cañon de Valle (CdV wells), Fishladder Canyon 
(FLC wells), Martin Springs Canyon (MSC wells), and lower Water Canyon (WCO wells). The locations of 
the alluvial wells are shown on Plate 1 and in Figure 3.2-2 of the investigation report.  
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Cañon de Valle 

Figure F-2.1-1 shows the stream flow and runoff measured at stream gages in Cañon de Valle and the 
alluvial groundwater levels from 2005 through 2010. Stream gage E253 is located near the western 
Laboratory boundary and near the trace of the Pajarito fault zone. Stream gage E256 is located in middle 
Cañon de Valle below former Material Disposal Area (MDA) P between alluvial wells CdV-16-02658 and 
CdV-16-02659; stream gage E262 is located in lower Cañon de Valle above Water Canyon. 

The stream in Cañon de Valle is ephemeral and flows in response to snowmelt and storm-runoff events. 
Significant volumes of snowmelt runoff occurred in the Laboratory area in the spring of 2005, 2007, 2008, 
and 2010. The upstream gage E253 recorded large snowmelt-runoff volumes in 2005 but did not record 
snowmelt runoff after that time, possibly a result of forest recovery after the Cerro Grande fire (Gallaher 
and Koch 2004, 088747). A significant portion of stream flow and runoff in Cañon de Valle west of West 
Jemez Road infiltrates the subsurface in the area of the Pajarito fault zone. Since 2005 runoff events 
have been recorded at gages E256 and E262. Summer storm runoff events are flashy and typically 
recorded in lower Cañon de Valle at gage E262 only one or two times per year in wet years and in dry 
years there may be no flow (Figure F-2.1-1). Snowmelt runoff events recorded at gage E256 typically last 
from about the first of March to the first of June, but small flow volumes can persist into midsummer. 

The alluvial groundwater in Cañon de Valle responds immediately to runoff events. The highest 
groundwater response is at well CdV-16-02655, where the range of groundwater fluctuation is about 5 ft. 
Other alluvial wells in Cañon de Valle have responses of 3 to 4 ft (Figure F-2.1-1). Alluvial well 
CdV-16-02655, located in a small tributary to Cañon de Valle upgradient of the 260 Outfall at TA-16, has 
water-level responses of 4 to 6 ft; the alluvium at this well is about 6.5 ft thick. 

Figure F-2.1-2 shows the runoff and alluvial groundwater responses in Cañon de Valle during 2007. An 
offset was added to downstream alluvial groundwater elevations to plot all data on the same hydrograph; 
offsets in feet are shown in the legend. Snowmelt runoff occurred at gage E256 for 116 d, from March 1, 
2007, to June 24, 2007. The runoff was recorded in the lower part of the canyon at gage E262 for about 
8 d. Alluvial groundwater at well CdV-16-02655, the westernmost well, and well CdV-16-02659, the 
easternmost well, began to show a response to the snowmelt runoff several weeks before the stream 
gage in middle Cañon de Valle recorded flow. This would appear to indicate that snowmelt recharged the 
alluvium and/or shallow perched bedrock units as underflow before stream flow runoff occurred or the 
stream gage was frozen at beginning of runoff. Because monitoring well CdV-16-02655 is located in a 
small tributary stream underlain by post-Bandelier alluvial fan sediments, the early response to snowmelt 
runoff may reflect recharge of the fan sediments from locations upstream, perhaps associated with stream 
infiltration along the Pajarito fault zone, which is about 2000 ft west of the well. 

During summer storm runoff events, flow at gage E256 may last for 1 to 3 d and during wet rainy periods 
may persist for several months, while runoff at the downstream gage E262 typically lasts for 1 d or less. 
Most of the runoff infiltrates and recharges the alluvium where the groundwater levels rise from 1 to 2 ft in 
the alluvium. The alluvial groundwater levels typically decline to previous levels within a week unless 
additional runoff occurs. During dry seasons, the alluvial groundwater levels decline and wells 
CdV-16-02657 and CdV-16-02658 often go dry. 

Fishladder Canyon 

Stream gage E257 is located near the head of Fishladder Canyon and measures runoff from a relatively 
small watershed tributary to Fishladder Canyon that includes the Burning Grounds; this gage does not 
measure runoff in the main Fishladder Canyon channel. Fishladder Canyon and S-Site Canyon to the 
south are not as deeply incised as Cañon de Valle and Water Canyon (Plate 1). Figure F-2.1-3 shows the 
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runoff into Fishladder Canyon from the Burning Grounds tributary and the hydrographs of the alluvial 
groundwater in the alluvial wells in Fishladder Canyon from 2008 through 2010. Note that the 
groundwater elevations have been adjusted for downstream wells so all hydrographs plot on the same 
graph. The amount of the offset in feet is shown in the legend. Fishladder Canyon is a relatively small 
canyon: the alluvium is less than 5 ft thick and the canyon floor is less than 100 ft wide. During dry 
periods in the fall and winter, the alluvial groundwater levels decline and the wells dry out. The alluvium in 
Fishladder Canyon is recharged by spring flow from Fishladder Spring, located about 270 ft downstream 
of alluvial well FLC-16-25280 and by local storm runoff. The runoff events cause water levels to rise from 
2 to 5 ft in these shallow alluvial wells.  

S-Site Canyon 

Figure F-2.1-4 shows the hydrographs of the alluvial groundwater in S-Site Canyon and the runoff 
recorded at gage E252.5 in the lower canyon above Water Canyon. Alluvial groundwater is present in 
S-Site Canyon for most of the year, but during dry periods in late summer and fall, groundwater appears 
to drain from the upper canyon alluvium where well MSC-16-06293 tends to go dry seasonally, while the 
groundwater levels in MSC-16-06294 and MSC-16-06295 decline and/or may also go dry. Summer storm 
runoff events are flashy and occasionally recorded at gage E252.5; associated alluvial groundwater-level 
rises are short-lived. 

Water Canyon 

Figure F-2.1-5 shows the alluvial groundwater levels at WCO-2 and WCO-1r in middle and lower Water 
Canyon and the runoff recorded at stream gage E262.5 in the upper-middle part of the canyon. 
Groundwater-level data are available only for WCO-1r since the spring of 2010 when the well had water 
for a time but went dry during the fall of 2010. However, the groundwater-level data from WCO-2 provides 
insight into the alluvial groundwater characteristics in the middle and lower parts of the canyon where the 
alluvium is 11 to 24 ft thick. The alluvial groundwater at WCO-2 rose in response to large snowmelt runoff 
events in 2005, 2007, 2008, and 2010 when there were prolonged runoff events of 2 to 4 mo that were 
recorded at stream gage E262.5. However, alluvial groundwater levels at WCO-2 and WCO-1r do not 
appear to respond to the shorter-duration summer storm runoff events (Figure F-2.1-5).  

Intermediate Groundwater Responses to Runoff 

Intermediate groundwater is continuously monitored in the Water Canyon/Cañon de Valle watershed at 
wells CdV-16(i)-1; R-25 screens 1, 2, and 4; R-25b; CdV-16-2(i)r; CdV-37-1(i); R-26 screen 1; R-26 PZ-2; 
R-27i; and 16-26644. Table F-2.1-1 shows the relationships among the screens in the Water Canyon and 
Cañon de Valle monitoring wells. The well screens are sorted by hydrologic zone and by elevation. 

Figures F-2.1-6 and F-2.1-7 show the groundwater levels from the intermediate wells and the mean daily 
runoff at gage E252 in upper Water Canyon. Snowmelt runoff occurred at gage E252 in 2005, 2007, 
2008, and 2010, but no significant runoff occurred in 2006 and 2009. In Cañon de Valle, the upstream 
gage E253 recorded large snowmelt runoff volumes in 2005 but did not record snowmelt runoff after that 
time (Figure F-2.1-1). The groundwater at CdV-16-1(i) and R-25 screens 1 and 2 shows an obvious 
response to snowmelt runoff in 2007, 2008, and 2010, ranging from a few tenths of a foot in 2007 at R-25 
screen 1 to about 5 ft at CdV-16-1(i) in 2010. The screen at R-25b is at a similar elevation as R-25 
screen 1 and showed a similar response to snowmelt runoff in 2010, although a sampling event at the 
beginning of runoff obscured some of the response at R-25b. In 2010, groundwater at R-25 screen 2 rose 
about 1.5 ft in response to snowmelt runoff, while at screen 1 the rise was about 0.8 ft (Figure F-2.1-6). 



Water Canyon/Cañon de Valle Investigation Report 

F-6 

Between responses to snowmelt runoff events, the groundwater levels show a continuous decline at well 
R-25 screens 1 and 2 and well CdV-16-1(i). 

R-25 screen 4 may have shown a slight response to runoff in 2007 (Figure F-2.1-6), but no apparent 
response occurred in 2008 and 2010, although an abrupt rise occurred at screen 4 in November 2010, 
which may have been a delayed response to snowmelt runoff or drilling nearby well CdV-16-4ip. No 
apparent response to snowmelt runoff has occurred at CdV-16-2(i)r. However, after well CdV-16i-2(i) was 
plugged and abandoned in 2009, the groundwater level at nearby replacement well CdV-16-2(i)r showed 
a recovery of greater than 1 ft (Figure F-2.1-6). The water-level recovery at CdV-16-2(i)r was apparently 
in response to sealing the well annulus at CdV-16-2(i) that was partially draining the upper perched zone. 
Note also on Figure F-2.1-6 that R-25 screens 1 and 2 and CdV-16-1(i) showed water-level responses to 
drilling and installing monitoring wells R-25b and R-25c in August and September 2008, and R-25 
screen 2 showed an abrupt water level decline in 2010 during drilling of CdV-16-4ip (see discussion of 
well drilling responses in following section). 

Figure F-2.1-7 shows the expanded scale of the snowmelt runoff and response in intermediate wells near 
Cañon de Valle during the spring of 2010. Snowmelt runoff began at gage E252 on about 
March 20, 2010, and high runoff began on April 17, peaked on April 20, and ended on or about 
June 1, 2010. Sampling activities were conducted during April at the TA-16 area monitoring wells at about 
the same time as responses to snowmelt runoff were beginning in the perched-intermediate zones. 
Well CdV-16-1(i) showed the first response to the runoff on April 19, about 2 d after the high snowmelt 
runoff occurred and about 1 mo after the beginning of runoff. The response at R-25 screen 2 began on 
April 21, about 4 d after high runoff began. The response at R-25 screen 1 began 1 d later, on April 22, 
about 5 d after the high runoff began. Because R-25b was sampled on April 21, it is not clear when the 
response began, but it appears to be at about the same time as at R-25 screen 1. Of interest is the faster 
and greater response at R-25 screen 2 in the Puye Formation than at R-25 screen 1 and R-25b, which 
are in the Otowi Member and exhibited a slower and overall less response to snowmelt runoff 
(Figure F 2.1-7). 

The highest water level at CdV-16-1(i) occurred on or about June 6, 2010, about 47 d after the peak 
runoff occurred and approximately concurrent with the end of snowmelt runoff. The highest water level at 
R-25 screen 2 was on or about May 3, about 2 wk after the peak runoff and approximately concurrent 
with the end of high runoff volumes. The different timing of responses observed at CdV-16-1(i) and R-25 
screen 1 and the early response observed at R-25 screen 2 suggest recharge of the perched 
groundwater zones may take place at multiple locations in the watershed. The earlier peak water level at 
R-25 screen 2 may indicate a component of recharge along the Pajarito fault zone that propagates more 
quickly to the R-25 location than canyon floor recharge near R-25. The response at CdV-16-1(i) and R-25 
screen 1 lasts much longer than the response at R-25 screen 2, possibly indicating different recharge 
areas, or the response reflects the different hydrologic properties of the fractured tuff versus Puye 
sediments. Between the large snowmelt runoff events, groundwater levels at well R-25 screens 1 and 2 
and at well CdV-16-1(i) show continuous declines, suggesting infiltration of the perched groundwater into 
deeper units. 

The water level of perched-intermediate groundwater at R-26 screen 1 in Cerro Toledo interval sediments 
shows a steady increase from 2005 to 2010 but no apparent responses to snowmelt runoff (Koch and 
Schmeer 2009, 105181). The monitoring of groundwater levels at piezometer R-26 PZ-2 began in late 
2009. This piezometer is screened in Qbt 3t of the Bandelier Tuff (Table F-2.1-1) and showed a total 
groundwater-level rise of about 25 ft during snowmelt runoff in 2010 (Figure F-2.1-8). Similarly, the 
groundwater at monitoring well 16-26644, screened in Qbt 3 of the Bandelier Tuff, rose about 15 ft during 
the spring of 2010 in response to snowmelt runoff. The response at 16-26644 apparently began before 
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the increase in runoff at gage E252, while the onset of response at well R-26 PZ-2 began at about the 
same time as the onset of runoff. This suggests that the source of recharge to 16-26644 is different from 
the source of recharge at R-26 PZ-2. When high runoff began on April 17, both wells responded within a 
day. The highest water level at R-26 PZ-2 was on April 23, 3 d after the peak runoff at gage E252; the 
highest water level at 16-26644 was on April 27, 7 d after the peak runoff occurred.  

Monitoring well 16-26644 is screened near a fracture in the Bandelier Tuff that is the apparent source of 
water in this well. Several other nearby monitoring wells screened at similar locations in the tuff are 
always dry. The large responses to snowmelt runoff observed at R-26 PZ-2 and 16-26644 may be 
associated with groundwater flow through fractures rather than through porous media. 

Well CdV-37-1(i), located at the Water Canyon/Cañon de Valle confluence, has a relatively short period of 
record, and there was no discernible water-level response to the 2010 snowmelt event. Similarly, well 
R-27i, located approximately 1000 ft east of the Water Canyon/Cañon de Valle confluence, showed no 
water-level response to the 2010 snowmelt event. 

Regional Groundwater Responses to Runoff 

Figure F-2.1-9 shows the regional groundwater hydrograph for well R-26 screen 2. Well R-26 is located at 
TA-16 near the western Laboratory boundary and about 1000 ft (300 m) east of the Pajarito fault zone. 
The regional well screen at R-26 at a depth of 1421.8 ft in the Puye Formation (Table F-2.1-1) is impacted 
by bentonite from residual drilling fluids. Similarly, pressure data from lower screen Westbay ports have 
been irregular and erratic (when compared with other Westbay-equipped wells) apparently because of 
intermittent plugging of the ports by bentonite. However, the long term pressure responses recorded at 
well R-26 screen 2 show an apparent response to the large snowmelt runoff events in spring 2007, 2008, 
and 2010, and possibly smaller responses to storm runoff events in 2006, 2007, and 2008 
(Figure F-2.1-9). The apparent water-level rise in response to snowmelt runoff was about 7 ft in 2007, 
about 3 ft in 2008, and about 6 ft in 2010, with groundwater levels showing a slow decline between runoff 
events. Other regional monitoring wells on the Pajarito Plateau do not show responses to runoff similar to 
those observed in R-26 screen 2. The responses at R-26 screen 2 may indicate the regional aquifer 
receives a component of mountain-front recharge along the Pajarito fault zone. In contrast, the perched-
intermediate zone at well R-26 (screen 1), located at a depth of 651.8 ft in the Cerro Toledo interval, does 
not show a response to snowmelt runoff, but it has a long-term groundwater level rise of about 2 ft over 
5 yr.  

F-2.2 Water-Level Responses in Intermediate Wells to Drilling, Well-Installation Activity, and 
Pump Tests 

Responses at R-25 and CdV-16-1(i) to Drilling and Installing Monitoring Wells R-25b and R-25c 

R-25c is located 100 ft to the west of R-25, and R-25b is located between R-25c and R-25 and 50 ft to the 
west of R-25 (Plate 1). Because of the close distance between R-25 and the newer monitoring wells, 
pressure responses at adjacent screens in R-25, CdV-16-1(i), and CdV-16-2(i)r were monitored during 
drilling of the intermediate monitoring wells R-25b and R-25c. R-25b and R-25c are replacement wells for 
screens 1 and 3 at R-25, respectively. The elevations of the top and bottom of the R-25 screens are 
shown in Table F-2.1-1.  

Screen 1 at R-25 and the CdV-16-1(i) screen are located at the approximate same elevation about 370 ft 
apart, but the water level at CdV-16-1(i) is about 20 ft higher than at R-25 screen 1. The higher water 
level at CdV-16-1(i) probably reflects mounding of perched groundwater beneath the axis of 
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Cañon de Valle. The screen at CdV-16-2(i)r is about 20 ft lower in elevation than R-25 screen 2 and 
about 1500 ft to the east of R-25, and the water level at CdV-16-2(i)r is about 130 ft lower in elevation 
than at R-25 screen 2. No water-level responses were observed at CdV-16-2(i)r during the drilling of 
R-25c and R-25b. 

Drilling activities at R-25c in August 2008 caused detectable water-level responses in the upper two well 
screens at R-25. Water levels at R-25 screens 1 through 4 and intermediate well CdV-16-1(i) are shown 
in Figure F-2.2-1 for the period July 1 to September 30, 2008. During drilling of R-25c, the water level in 
R-25 screen 1 fluctuated about 3 ft. The water-level response in R-25 screen 2 was much more 
pronounced, showing a maximum increase of about 100 ft and a maximum decrease of about 80 ft. The 
large fluctuations observed at R-25 screen 2 were likely the result of pressure responses associated with 
drilling with compressed air and foam at R-25c and were not actual water-level fluctuations in the 
formation. The R-25c borehole penetrated to the depth of the R-25 screen 3; however, no water-level 
response occurred in that well screen during the drilling of R-25c. The data obtained for R-25 screen 3 is 
from Westbay port MP3B, located in the sump about 20 ft below screen 3; thus, all pressure fluctuations 
(3 ft) observed at this zone were in sump water. No water has been observed within R-25 screen 3, and it 
is believed this interval is dry. Water in the R-25 screen 3 sump is assumed to be drilling and 
development water. The well screen for R-25c, which is at the same elevation as R-25 screen 3, is also 
dry, supporting the interpretation that this interval in the Puye Formation is unsaturated. Drilling at R-25c 
caused a negligible (0.08 ft) water-level response in R-25 screen 4, suggesting this perched-groundwater 
zone has a poor hydraulic connection to groundwater in R-25 screens 1 and 2.  

Figure F-2.2-2 shows the expanded scale of pressure data at R-25 screens 1 and 2 and CdV-16-1(i) 
between August 1 and September 30, 2008. Note the difference in the y-axis scales. During drilling of 
R-25c, substantial differences were observed in the magnitude of pressure fluctuations (R-25 screen 1: 
~3 ft; R-25 screen 2: ~180 ft; CdV-16-1[i] ~2 ft), but the fluctuations show similar temporal patterns.  

Figures F-2.2-3 and F-2.2-4 show expanded scale pressure fluctuations at R-25 screens 1 and 2 in 
response to the drilling activities at R-25c. The pressure responses were observed after the R-25c 
borehole was drilled to depth of 1080 ft bgs. After that time, the drilling and development activities 
produced associated pressure responses at R-25 screens 1 and 2. The responses indicate good 
hydraulic connection of the intermediate groundwater and vadose zone near R-25, CdV-16-1(i), and 
R-25c.  

Drilling activities at R-25b in September 2008 also caused detectable water-level responses in the upper 
two well screens at R-25. Figure F-2.2-5 shows the water-level responses at R-25 screens 1 and 2 during 
drilling and completion of R-25b. On September 13, 2008, while R-25b was drilled at a depth of only 
145 ft, 4000 gal. of water was introduced into the borehole, which caused a concurrent water-level rise of 
about 0.1 ft at R-25 screen 1 and short-term water-level spike at R-25 screen 2 of about 6 ft. CdV-16-1(i) 
water levels also show about 0.1-ft water-level rise on September 13, 2008, similar to that observed at 
R-25 screen 1. These water-level responses occurred while R-25b drilling took place in the upper vadose 
zone, well above the perched-groundwater zones at R-25 and CdV-16-1(i); this response suggests that 
part of the water introduced at R-25b was rapidly transported through the unsaturated tuffs, probably 
along fractures. A water-level rise of about 0.1 ft at R-25 screen 1 on September 26 and 27, 2008, does 
not correlate with water use at R-25b but may be associated with well drilling activities from September 24 
to September 27, 2008, when reaming the borehole and advancing the casing to total borehole depth of 
786 ft bgs. 
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Responses to Drilling and Installing CdV-16-4ip  

Monitoring well CdV-16-4ip was drilled and constructed from August 4, 2010, to August 23, 2010. The 
well was completed with two screens in locations that are at approximately similar elevations as those at 
R-25 screen 2 and R-25 screen 4 (Table F-2.1-1).  

Figure F-2.2-6 shows the responses at R-25 screens 1 and 2 to the drilling and completion activities at 
CdV-16-4ip. Drilling with compressed air from about 750 to 1000 ft at CdV-16-4ip caused higher 
pressures to be recorded at R-25 screen 2 (883–893 ft bgs), and drilling below 1034 ft appears to have 
caused the groundwater level at R-25 screen 2 to decline. When drilling at CdV-16-4ip ceased, the water 
level continued to decline at R-25 screen 2. Construction of the well and backfilling with annular seal 
materials occurred at CdV-16-4ip from August 17 to 23, 2010. The water level at R-25 screen 2 shows a 
water-level recovery starting on August 19 or 20, 2008, that is likely related to the emplacement of the 
annular seal through the level of the confining bed for the upper perched zone at CdV-16-4ip. The water 
level at R-25 screen 1 showed a similar response to drilling CdV-16-4ip as that observed at R-25 
screen 2, but the screen 1 response was much more muted (Figure F-2.2-6). No apparent responses 
were observed at CdV-16-1(i), CdV-16-2(i)r, at R-25 screens 3, 4, or 5 during drilling and completion 
activities at CdV-16-4ip. 

Responses to Drilling and Installation of R-63 

Monitoring well R-63 was drilled from December 21, 2010, to January 20, 2011; construction activities 
occurred from January 28 to February 9, 2011. The well was completed with a single screen in the 
regional aquifer. During drilling of monitoring well R-63 from 825- to 867-ft depth on the night of 
January 11, 2011, the water level at nearby intermediate well CdV-16-2(i)r began to rise in response to 
the drilling activities. The screen at CdV-16-2(i)r is located from 850 to 859.7 ft bgs within the upper 
perched zone (Table F-2.1-1). Figure F-2.2-7 shows the groundwater level at CdV-16-2(i)r and the water 
level corrected for atmospheric pressure fluctuations during R-63 drilling and completion activities. When 
the borehole at R-63 encountered the depth of the screen interval at CdV-16-2(i)r, the water level rose 
about 3 ft from January 11 to February 3, 2011. After the completion of R-63 construction on 
February 9, 2011, the water level at CdV-16-2(i)r continued to rise but more slowly; from February 9 to 
April 19, the water level rose an additional 1 ft. The water-level rise at CdV-16-2(i)r was likely related to 
the use of water for drilling R-63. About 1200 gal. of water was used from 827 to 867 ft during drilling at 
R-63, and borehole stability problems were noted from 855 to 860 ft. The water used during drilling 
probably flowed into the perched-intermediate zone, causing local mounding in the vicinity of R-63 that 
was observed at CdV-16-2(i)r.  

Figure F-2.2-8 shows the water-level responses recorded at the R-25 regional screens during drilling and 
completion activities at R-63. The R-25 screens 7 and 8 water-level data have been corrected for Earth-
tide fluctuations to better interpret the responses to activities at R-63. During drilling from 1352 to 1423 ft 
at R-63 on January 20, 1011, approximately 3500 gal. of water was injected into the borehole to assist in 
drilling operations. A small transient water-level rise of about 0.1 ft was observed at R-25 screens 5 and 6 
during this time, followed by a rising trend beginning on about January 21. The rising trend was observed 
first in R-25 screens 6, 7, and 8, followed by R-25 screen 5 on about January 22. While the R-63 borehole 
was open before well construction began on January 27, the water levels in the R-25 regional screens 
continued to rise, with the water level at R-25 screen 6 rising over 1 ft.  

Installation of annular fill materials at R-63 began on January 27, after which the elevated water levels at 
R-25 screens 7 and 8 immediately began to decline. As the annular seal materials were installed 
progressively up the borehole at R-63, the water level at R-25 screen 6 began to decline on January 29, 
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and at R-25 screen 5 on January 30. Apparently while the R-63 borehole was open to the perched-
intermediate zones, a higher composite water level at R-63 caused a transient propagation of higher 
pressures in the regional aquifer that extended laterally and vertically downward that impacted the R-25 
regional screens. As the R-63 borehole was sealed with the annular fill materials from the bottom upward, 
the contribution to the higher composite head from intermediate perched zones was progressively sealed 
off and pressure heads at the different depths of the regional aquifer at R-25 returned to static conditions 
after completion of construction of R-63. 

Response to Pumping Test at R-63 

The pumping test at regional aquifer well R-63 was conducted from February 20 to 23, 2011. Trial 
pumping at R-63 began at 10:00 a.m. on February 20 at a discharge rate of 12.1 gallons per minute 
(gpm) and continued for 30 min. Following shut down, recovery data were recorded for 30 min until 
11:00 a.m. when trial 2 pumping began at a discharge rate of 12.1 gpm. Following 60 min of pumping, the 
pump was shut down and recovery and background data were collected for 1200 min until 8:00 a.m. on 
February 21. At 8:00 a.m. on February 21, the 22-h pumping test began, with an average discharge rate 
during the test of 12.0 gpm. Pumping continued for 1320 min until 6:00 a.m. on February 22. Following 
shutdown, recovery data were recorded for 1500 min until 7:00 a.m. on February 23. At the end of the 
22-h pumping test at R-63, the discharge rate was 12.0 gpm with a resulting drawdown of 26.8 ft for a 
specific capacity of 0.45 gpm/ft. 

Figure F-2.2-8 shows the water levels recorded during the R-63 pumping test and the associated water 
levels recorded at the R-25 regional screens. The R-63 screen is located at an elevation from about 6130 
to 6109 ft above mean sea level (amsl) (Table F-2.1-1), which is located about 100 ft below R-25 
screen 5, at about the same elevation as R-25 screen 6, and about 200 ft higher than R-25 screen 7. The 
static groundwater level at R-63 was about 6193 ft amsl, about 40 ft below that at R-25 screen 5 and 
about 10 ft below the groundwater level at R-25 screen 6.  

During the trial pumping on February 20, 2011, a small response occurred at R-25 screens 5 and 6 of 
about 0.05 ft but no apparent response occurred at screens 7 and 8. In response to the 22-h pumping test 
at R-63, the largest response was observed at R-25 screen 6 (about 0.45 ft), followed by R-25 screen 5 
(0.28 ft), then screen 7 (0.13 ft), and screen 8 (0.07 ft). The four upper screens at R-25 did not respond to 
pumping at R-63. 

Responses to Pumping Tests at CdV-16-4ip 

CdV-16-4ip screen 1 was tested from February 24 to March 20, 2011. The step-drawdown test was 
conducted on February 25. Following recovery overnight, the 10-d test began on February 26, followed by 
recovery data collection from March 8 to March 20. CdV-16-4ip screen 2 was tested from March 20 to 
April 20. The step-drawdown test was conducted on March 21. Following recovery overnight, the 10-d 
test began on March 22, followed by recovery data collection from April 1 to April 20. 

Figure F-2.2-9 is a hydrograph of the groundwater levels from both CdV-16-4ip screens during the upper 
screen pumping test and Figure F-2.2-10 shows the hydrographs during pumping the lower screen. The 
maximum drawdown during pumping the upper screen was greater than 70 ft and for a time the water 
level was below the screen. No apparent response occurred at the lower screen during pumping of the 
upper screen; similarly, no response occurred in the upper screen during pumping the lower screen. 
During the CdV-16-4ip pumping tests, groundwater levels were monitored at nearby monitoring wells, 
including R-25, R-25b, CdV-16-1(i), CdV-16-2(i)r, R-63, and R-47i. 
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During pumping of the upper screen at CdV-16-4ip, the only well screen to show a response was at R-25 
screen 2, which had a drawdown of about 0.4 ft (Figure F-2.2-11). During pumping of the upper 
CdV-16-4ip screen, no apparent responses occurred at CdV-16-1(i), R-25 screen 1, the R-25 regional 
screens 5-8, R-25b, CdV-16-2(i)r, R-63 (regional), or R-47i. During pumping CdV-16-4ip screen 2, no 
apparent responses were evident in any of the monitored wells/screen.  

Responses to Pumping Test at R-25b 

A 24-h pumping test was performed at well R-25b from 06:16 a.m. on April 22 to 06:16 a.m. on April 23, 
2011. R-25b was pumped at a rate of 0.6 gpm, which produced a drawdown of 15.29 ft for a specific 
capacity of about 0.039 gpm/ft. Figure F-2.2-12 shows the hydrographs of R-25b, R-25 screen 1, and 
CdV-16-1(i) during the pumping test; note the different graph scales for each hydrograph. The R-25 
screen 1 data show a “stair-stepping” characteristic at the expanded scale (0.005 ft per scale division) 
because of the lower precision of the 100 psi Westbay transducer used at R-25 screen 1; thus, a 2-h 
rolling average of the R-25 screen 1 data is also shown on the hydrograph. An apparent drawdown 
response of about 0.025 ft is evident at R-25 screen 1 during the R-25b pumping, with a recovery of 
about 0.015 ft. The groundwater at R-25 screen 1 has exhibited a long-term declining trend since 
responding upward about 0.8 ft to snowmelt runoff in the spring of 2010. Although R-25b and R-25 are 
about 50 ft apart, the water level at R-25 screen 1 is about 14 ft higher than at R-25b. No apparent 
response occurred at CdV-16-1(i) from the R-25b pumping test. 

Figure F-2.2-13 shows the expanded scales of the R-25b and R-25 screen 2 hydrographs. The R-25 
screen 2 water levels were corrected for atmospheric pressure and Earth-tide fluctuations; the corrected 
data are also shown in Figure F-2.2-13, along with the 1-h running average of the corrected data in an 
attempt to remove noise. A similar long-term steady declining groundwater level occurred at R-25 
screen 2 since the 1.3 ft of snowmelt runoff response in 2010 (Figures F-2.1-6 and F-2.2-6). A possible 
slight response of about 0.02 ft to the 24-h pumping occurred at R-25b. During the 24-h pumping test at 
R-25b, no apparent water-level responses occurred at R-25 screen 4 or at any of the other deeper 
screens at R-25. 

F-3.0 CORE MOISTURE AND DEIONIZED LEACH DATA FOR WELLS R-26, CdV-16-1i, AND R-27 
IN CAÑON DE VALLE AND WATER CANYON 

Figure F-3.0-1 shows core gravimetric moisture profiles for boreholes R-26, CdV-16-1i, (both in Cañon de 
Valle) and R-27 (Water Canyon). At R-26 the maximum moisture content (18% by weight) occurs near the 
base of a thick alluvial sequence; the moisture content of the Bandelier Tuff units below the alluvium 
range from 4% to 11%. The moisture profile at CdV-16-1i does not include a sample from the thin 
alluvium; the maximum moisture content in the Bandelier Tuff is quite high (29%), but this represents 
analysis of a near-vertical, clay-filled fracture that extends from 29.2–31.9 m depth (95.9–104.8 ft) in 
densely welded unit Qbt 2 of the Bandelier Tuff. The typical moisture content of Bandelier Tuff at 
CdV-16-1i is 6-9%. At R-27, the maximum moisture content (33%) occurs not in alluvium (which is away 
from the canyon axis) but at the base of a section of nonwelded, vitric Bandelier Tuff (Qbt 1g) above the 
contact with Cerro Toledo sediments. The moisture content of both the Bandelier Tuff (10%–25%) and 
the Cerro Toledo sediments (15%–21%) is generally higher at R-27 than in the core holes to the west, 
probably reflecting the wetter nature of Water Canyon compared with Cañon de Valle. The moisture 
content of ~15%–21% in the nonwelded, vitric Qbt 1g at R-27 is comparable with values found at Sandia 
Canyon for both Qbt 1g and the Otowi Member of the Bandelier Tuff (LANL 2009, 107453). 
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Figure F-3.0-2 shows the available data for three anionic leachates (NO3, SO4, and HCO3) plotted along 
with moisture content. Sulfate, bicarbonate, and calcium are all strongly correlated (R2 of 0.98 to 0.99), 
suggesting that the source of these species in solution may be soil-zone evaporite salts (likely calcite and 
gypsum). Nitrate is uniformly low, with the exception of the clay-seam sample at 30.8 m (101 ft) depth in 
CdV-16-1i. Sulfate, bicarbonate, calcium, potassium, and sodium are all elevated in this sample and 
appear to be so as a result of leachable interlayer or surface-adsorbed constituents in the smectite that 
forms the fracture fill at this depth. 
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Figure F-1.1-1 Cañon de Valle and Water Canyon sub-basins, springs, and stream and rain-gage station locations 
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Figure F-1.1-2 Pajarito, TA-06 and TA-49 monthly precipitation totals for years 2001 to 2009 versus the 14-yr TA-06 monthly average 
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Figure F-2.1-1 Hydrographs showing stream flow at Cañon de Valle gages and alluvial 
groundwater responses to runoff 

 

 

 

Figure F-2.1-2 Hydrographs of runoff and alluvial groundwater levels in Cañon de Valle during 
2007 
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Figure F-2.1-3 Runoff into Fishladder Canyon from the Burning Ground and alluvial groundwater 
elevations in Fishladder Canyon 

 

 

Figure F-2.1-4 Runoff at gage E252 and E252.5 and alluvial groundwater levels in S-Site Canyon 
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Figure F-2.1-5 Stream flow in middle Water Canyon and alluvial groundwater levels in lower 
Water Canyon 

 

 

Figure F-2.1-6 Perched-intermediate groundwater levels in TA-16 wells and screens that respond 
to snowmelt runoff and mean daily flow at gaging station E252 
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Figure F-2.1-7 Expanded scale of snowmelt runoff and responses in TA-16 area intermediate 
wells during the spring of 2010 

 

Figure F-2.1-8 Snowmelt runoff at gage E252 and perched-intermediate groundwater response to 
snowmelt runoff at monitoring wells R-26 PZ-2 and 16-26655 during the spring of 
2010 
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Figure F-2.1-9 Runoff at stream gages E252 and E253 and regional groundwater hydrograph for 
well R-26 screen 2 

 

Figure F-2.2-1 Water-level elevations observed at well R-25 intermediate screens and at well 
CdV-16-1(i) 
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Figure F-2.2-2 Water-level elevations observed at well R-25 screens 1 and 2 and well CdV-16-1(i) 

 
Note: The figure relates drilling activities at R-25c to observed pressure responses from August 10 and August 16. 

Figure F-2.2-3 Water-level elevations observed at well R-25 screens 1 and 2 during drilling of 
well R-25c 
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Note: The figure relates drilling activities at R-25c to observed pressure responses from August 19 and August 27. 

Figure F-2.2-4 Water-level elevations observed at well R-25 screens 1 and 2 during drilling and 
construction at well R-25c 

 
Note: The figure relates drilling activities at R-25b to observed pressure responses from September 11 and October 24. 

Figure F-2.2-5 Water-level elevations observed at well R-25 screens 1 and 2 during drilling of 
well R-25b 
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Figure F-2.2-6 Water-level responses at well R-25 screens 1 and 2 during drilling and installation 
of well CdV-16-4ip 

 

Figure F-2.2-7 Water-level response at well CdV-16-2(i)r during drilling of well R-63 
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Note: The water level data for screens 7 and 8 have been corrected for earth tide fluctuations to better interpret the 

responses to R-63 activities. 

Figure F-2.2-8 Water levels at well R-25 regional screens during well R-63 drilling, construction, 
development, and testing activities 
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Figure F-2.2-9 Hydrographs of well CdV-16-4ip screens during screen 1 pumping test and 
recovery 

 

Figure F-2.2-10 Hydrographs of well CdV-16-4ip screens during screen 2 pumping test and 
recovery 
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Note: The hydrograph corrected for Earth tidal fluctuations is shown in green. 

Figure F-2.2-11 Hydrograph of R-25 screen 2 during the 10-d pumping test at CDV-16-4ip screen 1 

 

Figure F-2.2-12 Hydrographs of well R-25b and well R-25 screen 1 during the well R-25b 24-h 
pumping test 
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Figure F-2.2-13 Hydrographs of well R-25b and well R-25 screen 2 during the well R-25b 24-h 
pumping test 
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Figure F-3.0-1 Core gravimetric moisture profiles for wells R-26, CdV-16-1i, and R-27 
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Notes: Leachates from deeper core samples at R-27 were not analyzed for cations or anions in solution. At R-26, the SO4 and HCO3 
content in the uppermost alluvial sample plot off-scale (SO4 at 73 ppm and HCO3 at 359 ppm). Similarly, at R-27 the HCO3 
content of the uppermost alluvial sample plots off-scale (54 ppm). 

Figure F-3.0-2 Plots of anionic species profiles (NO3, SO4, and HCO3) for wells R-26, CdV-16-1i, 
and R-27 
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Table F-1.2-1 
Yearly Precipitation and Surface-Water Discharge Totals in Cañon de Valle 

Water Year Precipitation (acre-ft) Discharge (acre-ft) Runoff Coefficient (%) 

Upper Cañon de Valle Catchment Upgradient of Gaging Station E253  

2002 1164.3 0.1 0.0 

2003 2108.9 0.0 0.0 

2004 2239.3 1.3 0.1 

2005 2957.4 133.0 4.5 

2006 2427.4 0.0 0.0 

2007 2431.5 0.2 0.0 

2008 1444.4 0.0 0.0 

2009 1366.1 0.0 0.0 

Middle Cañon de Valle Catchment between Gaging Stations E253 and E256 

2002 332.7 17.4 5.2 

2003 452.6 0.9 0.2 

2004 611.2 3.8 0.6 

2005 959.3 89.6 9.3 

2006 535.9 58.1 10.8 

2007 749.5 53.8 7.2 

2008 705.0 41.2 5.8 

2009 724.6 24.8 3.4 

Lower Cañon de Valle Catchment between Gaging Stations E256 and E262 

2002 494.6 0.9 0.2 

2003 672.8 0.0 0.0 

2004 908.7 0.0 0.0 

2005 1426.1 5.4 0.4 

2006 796.7 0.0 0.0 

2007 1114.3 0.9 0.1 

2008 1048.0 0.4 0.0 

2009 1077.2 0.0 0.0 
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Table F-1.2-2 
Yearly Precipitation and Surface-Water Discharge Totals in Water Canyon 

Water Year Precipitation (acre-ft) Discharge (acre-ft) Runoff Coefficient (%) 

Upper Water Canyon Catchment Upgradient of Gaging Station E252  

2002 1714.0 63.3 3.7 

2003 3104.6 18.3 0.6 

2004 3296.6 97.0 2.9 

2005 4353.7 223.6 5.1 

2006 3573.5 39.3 1.1 

2007 3579.5 210.5 5.9 

2008 2126.3 160.5 7.5 

2009 2011.1 48.5 2.4 

Upper-Middle Water Canyon Catchment between Gaging Stations E252 and E252.8 

2002 1211.6 64.6 5.3 

2003 1648.1 66.0 4.0 

2004 2225.9 58.6 2.6 

2005 3493.4 4.5 0.1 

2006 1951.6 47.7 2.4 

2007 2729.5 48.8 1.8 

2008 2567.2 0.5 0.0 

2009 2638.6 12.5 0.5 

Upper-Lower Water Canyon Catchment between Gaging Stations E252.8, E262 and E265 

2002 1189.4 1.8 0.2 

2003 1617.9 0.1 0.0 

2004 2185.1 25.5 1.2 

2005 3429.5 68.0 2.0 

2006 1916.0 9.6 0.5 

2007 2679.6 2.1 0.1 

2008 2520.3 0.0 0.0 

2009 2590.3 0.0 0.2 
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Table F-1.2-3 
Standard Deviation Calculation 

Results for Determination of the 
Representative “Dry” and “Wet” Water Years 

Water Year 
Yearly TA-06 Precipitation Totals 

(acre-ft) 

1999 511.0 

2000 190.2 

2001 509.5 

2002 “Dry” Year 220.0 

2003 299.2 

2004 404.1 

2005 “Wet” Year 634.2 

2006 354.3 

2007 495.6 

2008 466.1 

2009 479.0 

2010 480.8 

12-Yr Average 

 420.3 

Standard Deviation (σ) 

 131.1 

1 σ Below Average “Dry” Year 

 289.2 

1 σ Above Average “Wet” Year 

 551.5 
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Table F-1.2-4 
Yearly Surface-Water Totals and Stream Gain/Loss Estimations in Cañon de Valle 

Water 
Year 

Flow Past E253 
(acre-ft) 

Flow Past 
E256 

(acre-ft) 

Surface Water Gain/Loss  
in Middle Cañon de Valle 

(acre-ft) 
Flow Past E262 

(acre-ft) 

Surface Water Gain/Loss 
in Lower Cañon de Valle 

(acre-ft) 

2002 0.1 17.4 17.3 0.9 -16.5 

2003 0.0 0.9 0.9 0.0 -0.9 

2004 1.3 3.8 2.5 0.0 -3.8 

2005 133.0 89.6 -43.4 5.4 -84.2 

2006 0.0 58.1 58.1 0.0 -58.1 

2007 0.2 53.8 53.6 0.9 -52.9 

2008 0.0 41.2 41.2 0.4 -40.8 

2009 0.0 24.8 24.8 0.0 -24.8 

Note: Calculated losses from stream gain data include ET losses. 

 

 

Table F-1.2-5 

Yearly Surface-Water Totals and Stream Gain/Loss Estimations in Water Canyon 

Water 
Year 

Flow Past E252 
(acre-ft) 

Flow Past 
E252.8 

(acre-ft) 

Surface Water Gain/Loss in 
Upper-Middle Water Canyon 

(acre-ft) 

Flow Past 
E265 

(acre-ft) 

Surface Water Gain/Loss in 
Lower-Middle Water Canyon 

(acre-ft) 

2002 63.3 64.6 1.3 1.8 -63.7 

2003 18.3 66.0 47.7 0.1 -65.9 

2004 97.0 58.6 -38.4 25.5 -33.1 

2005 223.6 4.5 -219.1 68.0 58.1 

2006 39.3 47.7 8.4 9.6 -38.1 

2007 210.5 48.8 -161.7 2.1 -47.6 

2008 160.5 0.5 -160 0.0 -0.9 

2009 48.5 12.5 -36 0.0 -22 

Note: Calculated losses from stream gain data include ET losses. 

 

  



Water Canyon/Cañon de Valle Investigation Report 

F-33 

Table F-1.2-6 
Summary of Estimated Yearly Stream Gain/Loss 

for the Cañon de Valle and Water Canyon Watershed 

 Cañon de Valle Water Canyon Entire Watershed 

Water 
Year 

Middle Cañon 
de Valle 
(acre-ft) 

Lower 
Cañon de 

Valle 
(acre-ft) 

Upper-Middle 
Water Canyon 

(acre-ft) 

Lower-Middle 
Water Canyon 

(acre-ft) 

Total Gain/Loss 
at E265 
(acre-ft) 

Estimated Infiltration/ 
Storage Rate 

(mm/yr) 

2002 17.3 −16.5 1.3 −63.7 −61.6 −2.2 

2003 0.9 −0.9 47.7 −65.9 −18.2 −0.6 

2004 2.5 −3.8 −38.4 −33.1 −72.8 −2.6 

2005 −43.4 −84.2 −219.1 58.1 −288.6 −10.3 

2006 58.1 −58.1 8.4 −38.1 −29.7 −1.1 

2007 53.6 −52.9 −161.7 −47.6 −208.6 −7.4 

2008 41.2 −40.8 −160 −0.9 −160.5 −5.7 

2009 24.8 −24.8 −36 −22 −48.5 −1.7 
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Table F-2.1-1 
Water Canyon and Cañon de Valle 

Monitoring Well Screen Information Listed by Hydrologic Zone and Screen Elevation 

Well 
Surface 
Elev (ft) Screen Name 

Avg 
Water 

Elev (ft) 

Screen 
Top Depth 

(ft) 

Screen 
Bottom 

Depth (ft) 

Screen 
Length 

(ft) 

Top 
Screen 
Elev (ft) 

Bottom 
Screen Elev 

(ft) 

Hydro 
Zone 
Code 

Geo 
Unit 
Code k (ft/d) Comment 

16-26644 7591.43 16-26644 7458.0 130.0 145.0 15.0 7461.4 7446.4 I Qbt3 ND Snowmelt 

90LP-SE-16-02669 7583.26 16-02669  ND 161.5 162.5 1.0 7421.8 7420.8 I Qbt3 ND Usually dry 

CdV-16-1(i) 7382.17 CdV-16-1(i) 6804.3 624.0 634.0 10.0 6758.2 6748.2 I Qbo ND Snowmelt 

CdV-16-2(i) 7457.11 CdV-16-2(i) Screen #1  ND 850.2 867.8 17.6 6606.9 6589.3 I Tpf ND P&A 

CdV-16-2(i) 7457.11 CdV-16-2(i) Screen #2  ND 992.0 1015.2 23.2 6465.1 6441.9 I Tp ND Dry zone; P&A 

CdV-16-2(i)r 7456.67 CdV-16-2(i)r Screen #1 6619.4 850.0 859.7 9.7 6606.7 6597.0 I Tpf ND No snowmelt 

CDV-16-4ip 7463.91 CDV-16-4ip Screen #1 6655.8 815.6 879.2 63.6 6648.3 6584.7 I Tpf 13   

CDV-16-4ip 7463.91 CDV-16-4ip Screen #2 6366.3 1110.0 1141.1 31.1 6353.9 6322.8 I Tpf 2   

CDV-37-1(i) 6826.49 CDV-37-1(i) 6198.5 632.0 652.5 20.5 6194.5 6174.0 I Tpf 16.3   

CdV-R-15-3 7258.90 CdV-R-15-3 Screen #2  ND 800.8 807.8 7.0 6458.1 6451.1 I Tpf ND Dry zone 

CdV-R-15-3 7258.90 CdV-R-15-3 Screen #3  ND 964.8 980.9 16.1 6294.1 6278 I Tb4 ND Dry zone 

CdV-R-37-2 7330.6 CdV-R-37-2 Screen #1  ND 914.4 939.5 25.1 6416.2 6391.1 I Tpf ND Dry zone 

MSC-16-02665 7516.92 16-02665  ND 93.5 123.5 30.0 7423.4 7393.4 I Qbt3 ND Usually dry 

R-25 7516.10 R-25 Screen #1 6780.1 737.6 758.4 20.8 6778.5 6757.7 I Qbo ND Snowmelt 

R-25 7516.10 R-25 Screen #2 6742.4 882.6 893.4 10.8 6633.5 6622.7 I Tpf ND Snowmelt 

R-25 7516.10 R-25 Screen #3  ND 1054.6 1064.6 10.0 6461.5 6451.5 I Tpf ND Dry zone; 
damaged 

R-25 7516.10 R-25 Screen #4 6344.9 1184.6 1194.6 10.0 6331.5 6321.5 I Tpf ND   

R-25b 7517.00 R-25b Screen #1 6765.6 750.0 770.8 20.8 6767.0 6746.2 I Qbo 0.24 Snowmelt 

R-25c 7517.59 R-25c Screen #1  ND 1039.6 1060.0 20.4 6478.0 6457.6 I Tpf ND Dry zone 

R-26 7641.69 R-26 Screen #1 7034.4 651.8 669.9 18.1 6989.9 6971.8 I Qct 2.3 No snowmelt 

R-26 PZ-1 7639.56 R-26 PZ Screen #1  ND 230 250 20.0 7409.6 7389.6 I Qbt3 ND Usually dry 

R-26 PZ-2 7639.56 R-26 PZ Screen #2 7467.6 150 180 30.0 7489.6 7459.6 I Qbt3 ND Snowmelt 

R-27i 6717.97 R-27i Screen 6100.9 619.0 629.0 10.0 6099.0 9089.0 I Tpf ND   

R-31 6362.50 R-31 Screen #1  ND 439.1 454.4 15.3 5923.4 5908.1 I Tb4 ND Dry zone 

R-47i 7358.41 R-47i  6529.4 840.0 860.6 20.6 6518.4 6497.8 I Tpf 0.21   
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Table F-2.1-1 (continued) 

Well 
Surface 
Elev (ft) Screen Name 

Avg 
Water 

Elev (ft) 

Screen 
Top Depth 

(ft) 

Screen 
Bottom 

Depth (ft) 

Screen 
Length 

(ft) 

Top 
Screen 
Elev (ft) 

Bottom 
Screen Elev 

(ft) 

Hydro 
Zone 
Code 

Geo 
Unit 
Code k (ft/d) Comment 

CdV-R-15-3 7258.90 CdV-R-15-3 Screen #4 6019.1 1235.1 1278.9 43.8 6023.8 5980.0 R Tpf ND   

CdV-R-15-3 7258.90 CdV-R-15-3 Screen #5 6019.0 1348.4 1355.3 6.9 5910.5 5903.6 R Tpf ND   

CdV-R-15-3 7258.90 CdV-R-15-3 Screen #6 5982.5 1637.9 1644.8 6.9 5621.0 5614.1 R Tpf ND   

CdV-R-37-2 7330.6 CdV-R-37-2 Screen #2 6136.7 1188.7 1213.8 25.1 6141.9 6116.8 R Tt ND   

CdV-R-37-2 7330.6 CdV-R-37-2 Screen #3 6136.2 1353.7 1377.1 23.4 5976.9 5953.5 R Tt ND   

CdV-R-37-2 7330.6 CdV-R-37-2 Screen #4 6135.2 1549.3 1556.0 6.7 5781.3 5774.6 R Tt ND   

DT-10 7019.90 DT-10 5918.2 1078.4 1408.0 329.6 5941.5 5611.9 R Tb4 ND   

DT-5A 7143.86 DT-5A 5957.5 1171.5 1788.5 617.0 5972.4 5355.4 R Tb4 ND   

DT-9 6935.00 DT-9 5914.6 819.0 1500.0 681.0 6116.0 6435.0 R Tb4 ND   

R-18 7404.83 R-18 6116.9 1358.0 1381.0 23.0 6046.8 6023.8 R Tpf 6.2   

R-25 7516.10 R-25 Screen #5 6232.5 1294.7 1304.7 10.0 6221.4 6211.4 R Tpf ND Tight zone 

R-25 7516.10 R-25 Screen #6 6204.0 1404.7 1414.7 10.0 6111.4 6101.4 R Tpf ND   

R-25 7516.10 R-25 Screen #7 6161.5 1604.7 1614.7 10.0 5911.4 5901.4 R Tpf ND   

R-25 7516.10 R-25 Screen #8 6140.0 1794.7 1804.7 10.0 5721.4 5711.4 R Tpf ND   

R-25 7516.10 R-25 Screen #9  ND 1894.7 1904.7 10.0 5621.4 5611.4 R Tpf ND Not monitored 

R-31 6362.50 R-31 Screen #2 5827.0 515.0 545.7 30.7 5847.5 5816.8 R Tb4 ND   

R-31 6362.50 R-31 Screen #3 5825.7 666.3 676.3 10.0 5696.2 5686.2 R Tb4 5.4   

R-31 6362.50 R-31 Screen #4 5829.3 826.6 836.6 10.0 5535.9 5525.9 R Tpt 12.9   

R-31 6362.50 R-31 Screen #5 5836.4 1007.1 1017.1 10.0 5355.4 5345.4 R Tpt 9.7   

R-26 7641.69 R-26 Screen #2 6534.1 1421.8 1445.0 23.2 6219.9 6196.7 R Tp 0.002 Snowmelt; P&A 

R-27 6713.72 R-27 5898.0 852.0 875.0 23.0 5861.7 5838.7 R Tpf 25   

R-29 7100.75 R-29 5948.0 1170.0 1180.0 10.0 5930.8 5920.8 R Tpf 0.51   

R-30 7073.84 R-30 5948.2 1140.0 1160.9 20.9 5933.8 5912.9 R Tpf 9.5   

R-48 7486.78 R-48 6133.8 1500.0 1520.6 20.6 5986.8 5966.2 R Tt 0.8   

R-63 7454.57 R-63 6193.1 1325.0 1345.3 20.3 6129.6 6109.3 R Tpf 5.8   

Notes: ND = No data; P&A = plugged and abandoned; I = intermediate; R= regional. Snowmelt refers to screens that show response to snowmelt runoff.  
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Occurrence of Springs in the 
Upper Water Canyon and Cañon de Valle Watershed 
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Springs are present in the upper reaches of Water Canyon and Cañon de Valle on the flanks of the 
Sierra de los Valles as well as in Technical Area 16 (TA-16) at Los Alamos National Laboratory (the 
Laboratory). Figure G-1 shows the locations of springs in the watershed, and Table G-1 lists the springs 
in the Water Canyon and Cañon de Valle watershed and summarizes their characteristics.  

Springs on the flanks of the Sierra de los Valles discharge from fractured volcanic rock of the Tschicoma 
Formation (dacites) and upper units of the Tshirege Member of the Bandelier Tuff; these springs provide 
perennial and/or variably ephemeral stream reaches in the stream channels below the springs. The 
largest spring in the watershed is the Water Canyon Gallery, which discharges from fractured tuff into a 
tributary drainage to Water Canyon. The average annual flow from the Water Canyon Gallery from 1960 
to 1980 was about 50 million gal., or about 360 L/min (McLin et al. 1998, 063506).  

In upper Water Canyon, surface flow of Water Canyon Gallery water extends for about 3 km and crosses 
onto Laboratory land. However, most flow ends at the Pajarito fault zone, where most of the water 
apparently seeps into subsurface units. East of the fault zone, several permanent springs discharge from 
the Bandelier Tuff on Laboratory land in Cañon de Valle and Water Canyon at about 7440-ft elevation. 
The rate of stream loss across the Pajarito fault zone in Water Canyon is usually sufficient such that the 
streams have minimal flow downstream of the fault at NM 501. The infiltration of perennial stream flow 
into the fault zone and the presence of springs at the Laboratory downgradient to the east suggest a 
hydrologic connection between the fault and the springs (Dale et al. 2005, 102785). 

The springs in Cañon de Valle in the TA-16 area include Peter, SWSC, and Burning Ground Springs, 
which occur at elevations of 7434 to 7440 ft along 200 m on the south side of Cañon de Valle. The 
majority of persistent surface water in Cañon de Valle is from Burning Ground and SWSC (named for 
Sanitary Waste System Consolidation plant) Springs. As measured at the alluvial seep below former 
Material Disposal Area (MDA) P (New Mexico Environment Department [NMED] site VA-2.7) flow from 
these springs is typically about 40 L/min (10 gallons per minute [gpm]), but after spring snowmelt runoff 
flow from these springs has been 300 L/min (80 gpm) (Dale 1998, 059640). These springs are the source 
of perennial surface water that extends downstream from Burning Ground Spring for 0.6 km to 3.2 km in 
Cañon de Valle. 

Peter, SWSC, and Burning Ground Springs discharge from unit 3t of theTshirege Member (Qbt 3t). Qbt 3t 
appears to be an important perching horizon for intermediate groundwater in the western part of the 
Laboratory. Springs in upper Pajarito Canyon and upper Twomile Canyon discharge at about the same 
elevations (7422.6–7481.9 ft) and issue from the same geologic unit as those in Cañon de Valle. Qbt 3t is 
a stack of strongly welded ignimbrites that were deposited over the western part of the Pajarito Plateau 
(Lewis et al. 2002, 073785). This unit is 0–20-m thick, and it pinches out a short distance east of the 
MDA P area. Qbt 3t becomes progressively thicker westward towards the Pajarito fault zone. 

Springs and seeps in the canyon bottoms of TA-16 represent discharge points of shallow (less than 200-ft 
depth) perched water in the vadose zone. The Phase II Resource Conservation and Recovery Act facility 
investigation (RFI) report for TA-16-260 (LANL 1998, 059891, section 4) and the Phase III RFI report 
(LANL 2003, 077965, section 4) have shown that connectivity between the mesa top and springs is rapid 
(less than 6 mo) based on a tracer study and that the springs are manifestations of zones of saturated 
ribbons in the vadose zone. Most boreholes drilled on the mesa-top areas of TA-16 did not intersect 
shallow perched groundwater. Whereas the springs in Cañon de Valle are associated with Qbt 3t, the 
mesa-top perched zones intersected by boreholes and Martin Spring appear to be concentrated at the 
contact between Qbt 3t and Qbt 4, which is characterized by several localized basal surge units.  

Groundwater pathways within the tuffs are likely associated with horizontal bedding features between 
individual ignimbrites and vertical structural features such as fractures and joints. Because the tuffs are 
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commonly moderately to densely welded, the massive interiors of individual ignimbrite deposits have low 
porosities and probably behave as aquitards. The boundaries between these ignimbrites are commonly 
separated by partings (horizontal fractures) that locally grade laterally into sandy pyroclastic surge 
deposits. More extensive surge deposits occur at the unit contacts with overlying Qbt 4 and underlying 
Qbt 3 (Lewis et al. 2002, 073785). Although local variations are likely, the dips of partings and surge 
deposits within the tuffs are predominantly towards the east-southeast. Thus, lateral movement of 
perched groundwater is probably controlled by a combination of horizontal fracture flow along partings 
and porous flow in sandy pyroclastic surge deposits, with flow generally towards the east-southeast. 
Diversion and vertical stair-stepping of perched zones probably occur along fractures and faults. Detailed 
geologic mapping by Lewis et al. (2002, 073785) indicates that fault traces in the TA-16 area are short 
and have relatively small displacement (<5 ft). None of the spring discharge points appear to be directly 
related to faults. Discharge of springs from tuffs in Cañon de Valle is probably controlled by the 
intersection of saturated fractures and surge deposits with the canyon walls and floor. 

Groundwater in the Tshirege Member is probably recharged by infiltration of surface water along the 
Pajarito fault zone, particularly where the fault zone crosses large drainages such as Water Canyon and 
Cañon de Valle. Additional infiltration probably occurs in fractured tuffs that underlie the floor of Canyon 
de Valle between the Pajarito fault zone and the Burning Ground area. Local infiltration of surface water 
into fractured tuffs downgradient of outfalls from buildings used for processing (such as the TA-16-260 
outfall) and in mesa-top ponding areas (such as the 90s Line Pond) is the source of Laboratory 
contaminants such as RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) and HMX (octahydro-1,3,5,7-
tetranitro-1,3,5,7-tetrazocine) in the springs of Cañon de Valle. 

Martin Spring is located near the head of Martin Spring Canyon at an elevation of 7448 ft, similar in 
elevation to springs in Cañon de Valle and upper Pajarito Canyon and tributaries (Table G-1). Unlike the 
springs of Cañon de Valle and Pajarito Canyon, Martin Spring discharges at the Qbt 4/Qbt 3t contact. 
Martin Spring has a variable discharge and in recent drought years has been dry. The spring does not 
support perennial flow in Martin Spring Canyon. Martin Spring’s flow and chemistry are substantially 
different from the two Cañon de Valle springs that were investigated, suggesting multiple sources of 
recharge to the springs at TA-16 (LANL 2003, 077965).  

Fishladder Spring is located near the head of Fishladder Canyon at an elevation of 7355 ft, about 100 ft 
lower than other springs at TA-16. This spring is approximately 2000 ft east of the former outfall discharge 
area for former building 16-340 and is also downgradient of the discharge area of the former high 
explosives (HE) wastewater treatment plant at the Burning Grounds. Water in Fishladder Spring was 
probably sourced by discharges from the former outfalls. Today Fishladder Canyon contains flowing 
water only during snowmelt and storm events and alluvial groundwater occasionally discharges at 
Fishladder Spring. Before the 2003 drought and before the mid-1990s when discharges of millions of 
gallons per year at former building 16-340 National Pollutant Discharge Elimination System outfall were 
discontinued, surface water runoff in Fishladder Canyon yielded flowing water at the confluence of 
Fishladder Canyon and Cañon de Valle. Except for significant runoff events, such flows are no longer 
typically observed. Flowing water was observed and sampled (as part of monitoring activities beyond the 
field investigation) at the confluence of Fishladder Canyon and Cañon de Valle in December 1998, 
April 2001, and August 2005 (LANL 2006, 091450). 

Isotopic studies of the spring flow systems in the TA-16 area show that the springs have two main modes 
of recharge (LANL 2003, 077965, p. 4-47). These modes can be described as (1) short-residence-time 
pathways that are driven by individual rain or snowmelt events; and (2) slower, long-residence-time 
pathways that provide base flow to the springs and where flows are controlled more by longer-term 
climatic variations. The drought during the mid-2000s lessened the frequency of the short-residence-time 
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recharge events, thus the contaminant concentrations observed during the drought are probably being 
transported via the slower long-residence base-flow pathways. The stable isotope data indicate that base 
flow is largely recharged to the west, at elevations above TA-16 (and west of any HE or barium 
contamination). Effects of the drought were substantial in that the discharge to all the springs has 
decreased and, for Martin and SWSC Springs, flow stopped completely for a time (LANL 2003, 077965). 

(John et al. 1966, 008796) (McLin et al. 1998, 063506) (Dale 1998, 059640) 
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Figure G-1 Locations of springs, seeps, and faults in the TA-16 area 
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Table G-1 

Summary of Springs in the Water Canyon and Cañon de Valle Watershed 

Watershed Spring Name 
Elevation 

(ft) Location 

Estimated 
Flow 

(L/min) Data Source, Comments 

Water American Spring 8269 Upper Water Canyon 19 John et al. 1966, 008796 

  Armisted Spring 8277 Upper Water Canyon 8 John et al. 1966, 008796 

  Water Canyon Gallery 7960 Upper Water Canyon 360 McLin et al. 1998, 063506 

  WA-6.25 Spring 6803 Middle Water Canyon   Alluvial seep? 

  Spring 5AA 5787 Lower Water Canyon   Near confluence with Rio Grande

Cañon de Valle CDV-6.05 Spring 8965 Upper Canon de Valle     

  CDV-5.97 Spring 8920 Upper Canon de Valle     

  CDV-5.76 Spring 8810 Upper Canon de Valle     

  CDV-5.29 Spring 8557 Upper Canon de Valle     

  CDV-5.0 Spring 8407 Upper Canon de Valle     

  CV Spring 1 8190 Upper Canon de Valle 15 John et al. 1966, 008796 

  CV Spring 2 8180 Upper Canon de Valle     

  Peter Spring 7440 Middle Canon de Valle     

  SWSC Spring 7434 Middle Canon de Valle 5 Dale 1998, 059640 

  Burning Ground Spring 7436 Middle Canon de Valle 47 Dale 1998, 059640 

  Allvseep 100E1602659 7297 Middle Canon de Valle   Alluvial seep VA-2.7 of NMED 

  CDV-0.8 Spring 6987 Lower Canon de Valle   Alluvial seep? 

  Hollow Spring 7155 Lower Canon de Valle   Alluvial seep? 

  Fishladder Spring 7355 Fishladder Canyon     

  Martin Spring 7448 Martin Spring Canyon     
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H-1.0 REGIONAL HYDROGEOLOGY 

Consistent with the conditions observed elsewhere beneath the Pajarito Plateau, the regional aquifer 
beneath Water Canyon and Cañon de Valle watershed appears to be a complex heterogeneous system 
that includes shallow, predominantly unconfined zones and deep, predominantly confined zones. There 
are no lithologic observations that demonstrate the existence of clearly defined aquitards or confining 
layers that provide hydraulic separation between the shallow and deep zones of the regional aquifer. 
However, the vertical hydraulic stratification of the regional aquifer has been observed at numerous 
aquifer locations at the Pajarito Plateau where shallow- and deep-monitoring well screens are emplaced. 
The vertical hydraulic stratification is indicated by (1) pronounced vertical differences in hydraulic heads, 
and (2) a lack of vertical propagation of pumping drawdown caused by pumping tests and municipal 
water-supply pumping. The vertical stratification of the regional aquifer is also demonstrated by the PM-2 
spinner test (LANL 2009, 106939, Appendix J). 

The vertical hydraulic separation is most likely caused by pronounced vertical aquifer anisotropy; that is, 
the lateral permeability is substantially higher than the vertical permeability. The anisotropy is probably 
caused by the depositional layering of the hydrostratigraphic units. Based on the existing observations, 
the degree of hydraulic communication between these zones is (1) relatively poor and (2) spatially 
variable depending on local hydrogeologic conditions and hydrostratigraphy. The poor hydraulic 
communication between the two zones does not preclude the possibility that some contaminant migration 
may occur between the shallow and deep zones. Between the two zones, the hydraulic gradient has a 
downward vertical component because of water-supply pumping in the deep zone, creating the possibility 
that downward contaminant flow may occur along “hydraulic windows,” although these flows have not 
been observed directly. The regional aquifer beneath the beneath Water Canyon and Cañon de Valle 
watershed occurs at depths between 1200 ft (366 m) along the western edge of the Pajarito Plateau and 
about 600 ft (183 m) along the eastern edge. 

H-1.1 Regional Aquifer Water Table Map 

Groundwater flow directions and fluxes that control contaminant transport in the aquifer are generally 
dictated by the shape of the regional water table (Freeze and Cherry 1979, 088742, Chapter 5; 
Vesselinov 2004, 090040). The general shape of the regional water table beneath Los Alamos National 
Laboratory (the Laboratory) is predominantly controlled by the areas of regional recharge to the west (the 
flanks of Sierra de los Valles and the Pajarito fault zone) and discharge to the east (the Rio Grande and 
the White Rock Canyon springs). The structure of the regional phreatic flow is also expected to be 
impacted by (1) local infiltration zones (e.g., beneath wet canyons); (2) heterogeneity and anisotropy in 
the aquifer properties; and (3) discharge zones (water-supply wells and springs). 

Information about the elevation of the regional water table is provided by existing data from monitoring 
wells (water levels) and selected springs (for example, the White Rock Canyon springs; discharge 
elevations of the springs are applied as an estimate of the local elevation of the regional water table). 
Well data are predominantly applied to map the elevation of the regional water table; spring discharge 
elevations are used in the vicinity of White Rock Canyon to provide additional constraints on the water-
table elevation. The analyses do not include the water levels observed at the water-supply wells (such as 
PM-5, PM-2, and PM-4). Existing hydrogeological information suggests the elevation of the regional water 
table is higher than the water level observed in the water-supply well because of vertical hydraulic 
disconnection and head differences between the shallow and deep aquifer zones observed elsewhere. 
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Water-table elevations under the Pajarito Plateau vary in time because of transient effects that include 
pumping of the water-supply wells and large- and small-scale variability in aquifer recharge. In general, 
water-level maps are representative of specific periods of time. The interpretation of water-level data not 
representative of the same time period is a source of uncertainty in the mapping process. Differences in 
the depths of screen placements and local hydrogeologic conditions also complicate the interpretation of 
the water-level data. 

The process of water-table contouring is theoretically constrained by conformity rules (Freeze and Cherry 
1979, 088742): (1) the contour lines should be perpendicular to the flow paths; (2) the length and the 
width of the flownet cells formed by the contour lines between two adjacent flow paths should have the 
same ratios. These rules are theoretically valid only for the case of two-dimensional (lateral) groundwater 
flow in a uniform, isotropic aquifer with no recharge/discharge sources within flownet cells. Deviations 
from the conformity rules are caused by three-dimensional flow effects, aquifer heterogeneity and 
anisotropy as well as recharge/discharge sources within flownet cells. Here, the regional water table 
maps are contoured by attempting to satisfy four goals simultaneously: (1) to match the water-level data 
at the monitoring wells; (2) to account for issues of data representativeness (confined versus unconfined 
hydrodynamic conditions at the screens, submergence of the screen below the regional water table, 
water-level transients, etc.); (3) to preserve flownet conformity; and (4) to account for conceptual models 
of groundwater flow in the regional aquifer. Because of the existing uncertainties in the data and 
knowledge about the site, a series of alternative conceptual-model assumptions pertaining to the regional 
groundwater flow have been evaluated. The actual contouring is performed using a combination of 
manual and automated techniques; automated contouring is performed using the minimum curvature 
method. 

The water-table map of the regional aquifer beneath the Pajarito Plateau is presented in Figure H-1.1-1. 
The map is based on monthly averaged water-level data from February 2011 observed in the shallowest 
screens in all the regional monitoring wells. The lateral regional groundwater flow gradients are relatively 
high to the west (close to the Pajarito fault zone) and to the east (close to the Rio Grande), varying 
between 0.003 and 0.05 m/m (the gradients are computed based on the water-level contours presented 
in Figure H-1.1-1). The groundwater recharge in the area near well R-25 potentially affects the shape of 
regional water table; here, the elevated regional water levels may be an indication of preferential 
recharge: (1) predominantly lateral mountain-front recharge and/or (2) predominantly vertical canyon-
focused recharge. The water-table map (Figure H-1.1-1) suggests a northeastward and southeastward 
component of flow downgradient away from the R-25 area. The groundwater flow directions in the shallow 
zone of the regional aquifer beneath the central and eastern sections of the Water Canyon and Cañon de 
Valle watershed are not well constrained. In the area near and to the north of R-27, the regional 
groundwater flow appears to have some northern component, potentially caused by the presence of the 
Cerros del Rio lavas (Section 7.2.1.4). The lavas are present within the regional aquifer east of well R-27. 
Lavas have relative low effective large-scale groundwater transmissive properties when compared with 
the underlying sediments. The impact of the lavas on the groundwater flow potentially causes the 
relatively steep lateral hydraulic gradients near well R-31. 

H-2.0 ANALYSIS OF WATER-LEVEL TRANSIENTS 

Analysis of transient water levels observed in the regional aquifer at the monitoring wells near Water 
Canyon and Cañon de Valle provides important information about the regional groundwater flow. The 
observed water-level transients are indicative of the long- and short-term changes in the recharge and 
discharge of the regional aquifer. These data also provide information about the temporal changes in the 
magnitude and direction of the regional groundwater flow. For example, the water levels at almost all the 
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regional monitoring wells appear to be declining at a rate of about 0.1 to 0.6 ft/yr. The decline is typically 
observed more in deeper screens, although some screens that show strong responses to pumping, such 
as R-19, do not necessarily show significant long-term declines. The decline is potentially caused by 
related to the intensive municipal water-supply pumping on the Pajarito Plateau. The Water Canyon and 
Cañon de Valle watershed is relatively far (>1.5 mi) from the nearest water-supply wells, PM-5, PM-4 and 
PM-2 (Figure H-1.1-1). In general, the magnitude of water-level decline and proximity of monitoring wells 
to the municipal water-supply wells somewhat correlate (Koch and Schmeer 2010, 201566; LANL 2011, 
201568). However, some monitoring wells show pronounced water-level declines even though they are 
far from the pumping wells: for example, R-26, R-25, DT-10, and DT-9. Therefore, there appear to be 
declines in the regional aquifer water levels that are not directly attributable to supply-well pumping, with 
an average rate of about 0.2 ft/yr in wells that do not appear to respond to supply-well pumping. It is 
possible this decline is also the result of a long-term (longer than the existing almost 60-yr observation 
period) decrease in the aquifer recharge from climate changes. The regional aquifer water-level transients 
also exhibit seasonal effects (higher water levels in the winter/spring and lower in the summer/fall). The 
magnitude of the seasonal effects is spatially variable and in general less than 0.5 ft (Koch and Schmeer 
2011, 201566; LANL 2011, 201568). Some of the observed seasonal changes can be correlated with the 
transients in the water-supply pumping at the nearby municipal water-supply wells. 

This appendix presents an analysis of water-level transients observed at regional monitoring wells in the 
vicinity of the Water Canyon and Canon de Valle watershed: R-26, R-25, R-48, CdV-R-15-3, CdV-R-37-2, 
DT-5A, R-29, R-30, R-19, R-27, DT-10, DT-9, and R-31. A rigorous analysis is also presented for 
transients in regional water levels and their relationship to the transients in the water-supply pumping. 
The data interpretation is uncertain because the hydrogeology is complex, and pumping effects are small 
(overall less than 0.5 ft). Multiyear water-level and pumping records are incorporated in the analysis to 
improve detection efficiency of pumping effects, but this also increases the computational complexity. The 
data analyses are based on an analytical groundwater flow model representing the lateral propagation of 
the pumping drawdowns in the regional aquifer caused by the spatial and temporal variability of pumping 
at the water-supply wells. Model parameters are the aquifer transmissivity and storativity. The model 
parameters are adjusted by an optimization technique that targets to minimize the discrepancy between 
the observed and model-predicted water levels. The transient analysis of the water-supply pumping effect 
is computationally intensive but allows for an estimation of the effective large-scale properties of the 
aquifer in the region between the water-supply and monitoring wells. The methodology is presented and 
discussed in greater detail in Harp and Vesselinov (2010, 111220). 

Analysis of transient water levels observed in the regional aquifer at the monitoring wells near Water 
Canyon and Cañon de Valle provides information about the magnitude of pumping drawdowns caused by 
the water-supply wells on the Pajarito Plateau. The analysis also provides information about the large-
scale hydrogeologic properties of the regional aquifer, the potential effect of local infiltration recharging 
the aquifer beneath the Water Canyon and Cañon de Valle watershed, and the impact of the water-supply 
pumping on groundwater-flow directions.  

H-2.1 Water-Level and Pumping-Rate Data 

Some of the monitoring wells in and near the Water Canyon and Cañon de Valle watershed measure 
water-level elevations in the shallow and the deep portions of the regional aquifer. Figure H-2.1-1 
presents observed groundwater levels (as absolute water-level elevations above sea level). The wells are 
ordered based on their location along the watershed from west to east. The figure presents the complete 
data record since January 1, 2005. The water levels of some of the wells (R-48, DT-5a, R-29, R-27, and 
DT-10) show sharp water-level declines when water-quality samples are collected (represented as almost 
vertical lines in Figure H-2.1-1). The magnitude of drawdown depends on the aquifer and well properties 
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as well as the pumping rate during sampling. The total fluctuation in groundwater levels over the period of 
record is relatively small. A summary of the hydrogeologic observations about the regional monitoring 
screens near the Water Canyon and Cañon de Valle watershed is presented in Table H-2.1-1. 

Figure H-2.1-1 also presents the daily pumping (production) volumes at the water-supply wells PM-2, 
PM-4, and PM-5 on the Pajarito Plateau. Wells PM-2, PM-4 and PM-5 are closest to the Water Canyon 
and Cañon de Valle watershed. A visual comparison between the fluctuations in the regional groundwater 
levels and in the pumping volumes does not demonstrate clear correlations, except between data for 
R-19 screens 4 to 7 and possibly R-31 screen 4. Influences that may be present in the water-level 
records plotted in the Figure H-2.1-1 include (1) pumping effects, (2) measurement errors, (3) barometric 
effects, (4) Earth-tide and seismic effects, (5) variability in the ambient flux, (6) variability in local recharge 
beneath Water Canyon and Cañon de Valle or other nearby canyons (identification of such transients 
typically require much longer observation periods than the existing water-level records), (7) responses to 
nearby drilling activities, and (8) subsidence (pore-elastic effects) from water-supply pumping. 

It is interesting to note that a pressure response to the March 2011 Tōhoku earthquake was observed at 
R-25 screens 5, 6, 7, and 8 (Figure H-2.1-1), demonstrating that the aquifer is confined at this location. 
However, earthquake effects have not been observed at the other confined well screens, such as the 
deep screens at R-19. This suggests that the earthquake pressure response is potentially related to the 
well location; R-25 is near the Pajarito fault zone. 

Figure H-2.1-2 compares water level measured at the regional screen (screen 2) of R-26 and surface 
water runoff measured at the gages E252 (upper Water Canyon) and E253 (upper Cañon de Valle). The 
figure shows a strong correlation between water-level increases and major surface runoff events. This is 
the first location in the regional aquifer beneath Pajarito Plateau where seasonal infiltration recharge 
events are detected as transients in the observed regional water levels. It is important to emphasize that 
the perched vadose zone at R-26 (screen 1; see Appendix F) does not respond to surface runoff in the 
canyons. Therefore, the R-26 data suggest that in the area of the upper Water Canyon and Cañon de 
Valle watershed, the regional aquifer recharge occurs predominantly as lateral mountain front recharge 
rather than vertical canyon-focused recharge. 

H-2.2 Methodology for Analytical Estimation of Potential Pumping Effects 

The methodology analyzes the transient water levels by estimating pumping drawdown using simple 
analytical techniques that account for pumping influences. This approach allows fingerprinting of pumping 
influences at observation well locations, given contrasting pumping records, estimation of potential 
drawdown effects associated with individual pumping wells, and estimation of effective hydraulic 
properties of the aquifer between pumping and observation wells. While the use of a simple analytical 
model does not allow for accurate estimation of the spatial properties of aquifer heterogeneity, it can 
provide information about the aquifer properties, for example, nonuniform aquifer properties or aquifer 
anisotropy. The methodology is presented and discussed in greater detail in Harp and Vesselinov (2010, 
111220). 

Pumping drawdown effects have been simulated using the Theis solution (Freeze and Cherry 1979, 
088742, p. 317) defined as  
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where s is the transient drawdown (L); Q is the discharge from the well (L3T−1); T is the transmissivity  
(L2T–1); W(u) is the well function where u = r2S/4Tt, where r is the distance to the pumping well (L); S is 
the storativity [−]; and t is time since pumping commenced (T). The Theis solution is intended for 
homogeneous formations, precluding its ability to characterize spatial variation of hydraulic properties. 
Nevertheless, the equation can provide estimates for the pumping effects in heterogeneous formations if 
the effective properties of the aquifer are known. 

The principle of superposition is used for the analysis to represent transient effects in pumping rates and 
to combine drawdown contributions from multiple water-supply wells to predict observed drawdown at a 
given monitoring well. In this way, the predicted drawdown at a monitoring well is a sum of drawdowns 
created by each production well during each pumping period: 
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where N is the number of pumping wells, Mi is the number of pumping periods (i.e., number of pumping 
rate changes), Qij is the pumping rate of well i during pumping period j, and tQij is the time when the 
pumping rate changed at well i during pumping period j. The principle of superposition allows for different 
effective hydraulic properties between different water supply/observation well pairs (Ti, Si). In this way, it 
is possible to estimate to what extent the heterogeneity affects the observed drawdowns in the monitoring 
wells. Furthermore, discrepancies between the simulated and observed pressures may suggest additional 
transients or heterogeneities that are currently not included in this model (e.g., transients in the ambient 
fluxes, or aquifer recharge).  

Inverse modeling is used to identify model parameters representing the effective hydraulic properties of 
the regional aquifer (transmissivity T and storativity S), resulting in model predictions that are consistent 
with observed water-level elevations (calibration targets). The daily variations in the water-supply 
production record, which include the daily pumping and recovery periods, are explicitly represented in the 
model. 

This inverse analysis is similar to the analysis of pumping tests. However, in this case, the pumping test 
includes multiple pumping wells that have transient pumping records. The benefits of this approach are 
twofold: (1) There is no need to perform specially designed field tests (which should include a prolonged 
cessation of pumping at all the production wells before the test, although this may not be feasible), and 
(2) the effects of measurement errors may be mitigated given long water-level and pumping records. 

H-2.3 Results and Discussion 

Figure H-2.3-1 presents results from inversions where the analytical groundwater flow model is calibrated 
(as closely as possible) to simulate the water-level fluctuations observed at a particular monitoring 
location based on the production rate changes at the production wells. This analysis determines the 
extent to which water-level fluctuations at a particular (single) monitoring location can be characterized by 
drawdown caused by the pumping at the production wells. The initial analyses incorporated all the 
production wells; however, pumping effects were clearly identified in relation to PM-2 and PM-4 pumping, 
only. The aquifer parameters reported in Table H-2.3-1 are the result of calibrating drawdown from PM-2 
and PM-4 pumping only. The water levels predicted by the model taking into account the pumping 
drawdowns are given in Figure H-2.3-1 for monitoring wells R-19 and R-31. A comparison of the 
observed and model-predicted water levels demonstrates the model accurately predicts the effects of 
pumping on drawdowns. 
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Table H-2.3-1 provides information about pumping responses at all monitoring locations considered in 
this study. The table also provides estimates of the effective properties of the aquifer between the 
observation and pumping wells (PM-2 and PM-4). The water levels at CdV-R-15-3 (all regional screens), 
CdV-R-37-2 (all regional screens), and R-31 (screens 2 and 3) show seasonal fluctuations and steady 
declines of water levels, but analysis of these transients suggests that these are noncorrelated to water-
supply pumping. However, the water levels at R-19 (all regional screens) and R-31 (screen 5) are clearly 
affected by the water-supply pumping. The limited water-level data at screen 4 of R-31 show some 
correlation between transients observed at screen 5 of R-31, indicating that screen 4 is potentially also 
affected by water-supply pumping. The transmissivity and storativity estimates for the R-19 screens 
decline with the screen depth (Table H-2.3-1), suggesting either the aquifer permeability decreases with 
depth or the groundwater flow is three-dimensional toward the water-supply wells with larger drawdowns 
occurring in the deeper sections of the aquifer. The latter conceptualization is considered to be more 
probable. 

H-2.4 Conclusions 

Table H-2.1-1 presents the hydraulic conductivity values for the wells where single-hole pumping tests 
were conducted. The estimates of hydraulic conductivity presented in Table H-2.1-1 characterize the 
apparent small-scale aquifer properties in close proximity to the monitoring well screens. A simple 
analytical model was used to analyze hydrogeologic data from production and water-level records to 
evaluate the properties of the regional aquifer beneath the Water Canyon and Cañon de Valle watershed. 
Based on the existing information, the water levels at most of the monitoring wells are impacted by 
seasonable fluctuations (Table H-2.3-1). For most of the monitoring wells, the water-supply pumping 
effects on the water-level transients are not apparent. Based on the existing information about the 
regional water levels and water-supply pumping rates, the effective aquifer hydraulic properties are 
estimated for monitoring wells that are clearly responding to water supply pumping (Table H-2.3-1; 
R-19,regional screens 4 to 7 and R-31 screen 5). Screen 4 of R-31 in the regional aquifer is potentially 
affected by water-supply pumping, but it is excluded from the analysis because the record of 
representative water-level data is insufficient. The water-level drawdowns appear to be predominantly 
impacted by water-supply wells PM-2 and PM-4. The estimates of hydraulic properties presented in 
Table H-2.3-1 represent the effective large-scale aquifer properties in the area between the respective 
water-supply pumping well and monitoring wells.  
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Figure H-1.1-1 Laboratory scale regional water table map based on February 2011 water levels observed in the uppermost regional monitoring screens 
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Note: There are differences in the y-axis scales on each plot. 

Figure H-2.1-1 Supply-well daily pumping volumes (in gallons) for production wells and water-
level elevations (in feet) at observation wells near the Water Canyon and 
Cañon de Valle watershed 
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Note: There are differences in the y-axis scales on each plot. 

Figure H-2.1-1 (continued) Supply-well daily pumping volumes (in gallons) for production wells 
and water-level elevations (in feet) at observation wells near the 
Water Canyon and Cañon de Valle watershed 
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Note: There are differences in the y-axis scales on each plot. 

Figure H-2.1-1 (continued) Supply-well daily pumping volumes (in gallons) for production wells 
and water-level elevations (in feet) at observation wells near the 
Water Canyon and Cañon de Valle watershed 
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Figure H-2.1-2 Comparison of R-26 screen 2 water level (in feet) and surface water runoff 
(in cubic feet per second) measured at the gages E252 (upper Water Canyon) and 
E253 (upper Cañon de Valle) 
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(a) R-19 screen 4 

 

(b) R-19 screen 5 

 

Notes: Each plot presents the results from a separate model inversion in response to water-supply pumping at PM-2 and PM-4 (the 
other production wells on the Pajarito Plateau do not appear to influence the observed water-levels at these monitoring 
wells). Note the differences in the y-axis scales on each plot. 

Figure H-2.3-1 Observed and model-predicted water-level elevations (in feet) at individual 
monitoring wells 
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(c) R-19 screen 6 

 

(d) R-19 screen 7 

 

Notes: Each plot presents the results from a separate model inversion in response to water-supply pumping at PM-2 and PM-4 (the 
other production wells on the Pajarito Plateau do not appear to influence the observed water-levels at these monitoring 
wells). Note the differences in the y-axis scales on each plot. 

Figure H-2.3-1 (continued) Observed and model-predicted water-level elevations (in feet) at 
individual monitoring wells 



Water Canyon/Cañon de Valle Investigation Report 

H-17 

(e) R-31 screen 5 

Notes: Each plot presents the results from a separate model inversion in response to water-supply pumping at PM-2 and PM-4 (the 
other production wells on the Pajarito Plateau do not appear to influence the observed water-levels at these monitoring 
wells). Note the differences in the y-axis scales on each plot. 

Figure H-2.3-1 (continued) Observed and model-predicted water-level elevations (in feet) at 
individual monitoring wells 
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Table H-2.1-1 

Hydrogeologic Characteristics of the Monitoring Wells in Near Water Canyon and Cañon de Valle 

Well Screen 
k 

(ft/d) Unit 

Submergence 
below the Water 

Table for Regional 
Screens 

(ft) 
Hydrodynamic 

Conditions Comments 

R-26 screen 2 0.002 Tpf 316 Unconfined or partly 
confined 

Seasonal fluctuations in the 
observed water levels Some of 
the fluctuations are correlated 
with snowmelt induced surface-
water runoff 

Plugged and abandoned. 

R-25 screen 4 NDa Tpf n/ab Saturated perched 
horizon in the vadose 
zone or unconfined zone 
in the regional aquifer 

Seasonal fluctuations in the 
observed water levels possibly 
from aquifer recharge 

R-25 screen 5 ND Tpf 11 Unconfined or partly 
confined 

Almost step-wise changes in the 
observed water levels from 
unknown mechanism. 

Low permeability zone in the 
aquifer or low-permeability 
annular fill materials next to the 
screen. 

R-25 screen 6 ND Tpf 94 Confined General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

Pressure response to 2011 
Tōhoku earthquake, 
demonstrating that the aquifer is 
confined at this location, 

Low-permeability zone in the 
aquifer or low permeability 
annular fill materials next to the 
screen. 

R-25 screen 7 ND Tpf 255 Confined General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

Pressure response to 2011 
Tōhoku earthquake, 
demonstrating that the aquifer is 
confined at this location. 

Low-permeability zone in the 
aquifer or low permeability 
annular fill materials adjacent to 
the screen. 
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Table H-2.1-1 (continued) 

Well Screen 
k 

(ft/d) Unit 

Submergence 
below the Water 

Table for Regional 
Screens 

(ft) 
Hydrodynamic 

Conditions Comments 

R-25 screen 8 ND Tpf 418 Confined General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

Pressure response to 2011 
Tōhoku earthquake, 
demonstrating that the aquifer is 
confined at this location. 

Low permeability zone in the 
aquifer or low permeability 
annular fill materials adjacent to 
the screen 

R-48 0.8 Tvt2 147 Partly confined Groundwater flows in the screen 
through tiny fractures within the 
dacite. 

Sampling events cause 
substantial water-level 
drawdowns. 

CDV-R-15-3 
screen 4 

ND Tpf n/a Dry screen General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

CDV-R-15-3 
screen 5 

ND Tpf n/a Dry screen General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

Seasonal fluctuations in the water 
levels possibly from water-supply 
pumping or aquifer recharge. 

CDV-R-15-3 
screen 6 

ND Tpf n/a Dry screen General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

Seasonal fluctuations in the water 
levels possibly from water-supply 
pumping or aquifer recharge. 

CDV-R-37-2 
screen 2 

ND Tvt2 5 Confined General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

Seasonal fluctuations in the water 
levels possibly from water-supply 
pumping. 
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Table H-2.1-1 (continued) 

Well Screen 
k 

(ft/d) Unit 

Submergence 
below the Water 

Table for Regional 
Screens 

(ft) 
Hydrodynamic 

Conditions Comments 

CDV-R-37-2 
screen 3 

ND Tvt2 108 Confined General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

Seasonal fluctuations in the water 
levels possibly from water-supply 
pumping. 

CDV-R-37-2 
screen 4 

ND Tvt2 360 Confined General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

Seasonal fluctuations in the water 
levels possibly from water-supply 
pumping.  

DT-5A ND Tb4 650 Confined General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

R-29 5.1 Tpf 39 Unconfined or partly 
confined 

Limited water-level record. 

There were no distinctive 
aquitards or other tight zones 
identified 

R-30 9.5 Tpf 46 Unconfined or partly 
confined 

Limited water-level record. 

No distinctive aquitards or other 
tight zones identified. 

R-19 screen 3 ND Tpf 3 Unconfined General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

Seasonal fluctuations in the water 
levels from water-supply pumping 
at PM-2 and PM-4. 

R-19 screen 4 ND Tpf n/a Confined Potentially responding to PM-2 
and PM-4. Insufficient data to 
compute aquifer parameters. 

R-19 screen 5 ND Tpf n/a Confined Seasonal fluctuations in the water 
levels from water-supply pumping 
at PM-2 and PM-4. 

R-19 screen 6 ND Tb4 n/a Confined Seasonal fluctuations in the water 
levels from water-supply pumping 
at PM-2 and PM-4. 

R-19 screen 7 ND Tpf 5 Confined Seasonal fluctuations in the water 
levels from water-supply pumping 
at PM-2 and PM-4. 
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Table H-2.1-1 (continued) 

Well Screen 
k 

(ft/d) Unit 

Submergence 
below the Water 

Table for Regional 
Screens 

(ft) 
Hydrodynamic 

Conditions Comments 

R-27 ND Tpf 108 Unconfined or partly 
confined 

Limited water-level record. 

Seasonal fluctuations in the water 
levels. 

DT-10 ND Tpf, 
Tb4 

360 Confined General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

DT-9 ND Tb4, 
Tpf, 
Tcar 

n/a Confined General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

R-31 screen 2 ND Tb4 n/a Unconfined or partly 
confined 

General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

R-31 screen 3 ND Tb4 n/a Confined General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

R-31 screen 4 ND Tpt n/a Confined Potentially seasonal fluctuations 
in the water levels from water-
supply pumping at PM-2 and 
PM-4; longer representative 
water-level record is needed. 

General trend of decreasing water 
levels possibly from long-term 
aquifer discharge or diminishing 
aquifer recharge. 

R-31 screen 5 ND Tpt n/a Confined Seasonal fluctuations in the water 
levels from water-supply pumping 
at PM-2 and PM-4. 

Note: Wells are ordered from west to east, approximately following the general groundwater flow directions of the regional aquifer. 
a ND = No data available for hydraulic conductivity at the screen.  
b n/a = Not applicable for screen in the vadose zone above the regional water table. 
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Table H-2.3-1 

Estimates of Effective Aquifer Hydraulic Properties (Transmissivity T and Storativity S) 

in the Region of Water Canyon and Cañon de Valle Based on Analysis of the Water-Level 

Transients Observed at the Regional Monitoring Wells Caused by Water-Supply Pumping 

Well Screen 

PM-2 PM-4 

Comment T (m2/d) S (-) T (m2/d) S (-) 

R-26 screen 2 ND* ND ND ND Seasonal fluctuations; no apparent response to 
water-supply pumping; some of the seasonal 
fluctuations are correlated with snowmelt 
induced surface-water runoff. 

Plugged and abandoned. 

R-25 screen 4 ND ND ND ND No apparent response to water supply pumping. 

R-25 screen 5 ND ND ND ND No apparent response to water supply pumping. 

R-25 screen 6 ND ND ND ND No apparent response to water supply pumping. 

R-25 screen 6 ND ND ND ND No apparent response to water supply pumping. 

R-25 screen 7 ND ND ND ND No apparent response to water supply pumping. 

R-48 ND ND ND ND Seasonal fluctuations; no apparent response to 
water supply pumping. 

CDV-R-15-3 
screen 4 

ND ND ND ND Seasonal fluctuations; no apparent response to 
water supply pumping. 

CDV-R-15-3 
screen 5 

ND ND ND ND Seasonal fluctuations; no apparent response to 
water supply pumping. 

CDV-R-15-3 
screen 6 

ND ND ND ND Seasonal fluctuations that might be related to 
pumping; however, the data record is not 
sufficient 

CDV-R-37-2 
screen 2 

ND ND ND ND Seasonal fluctuations; no apparent response to 
water supply pumping. 

CDV-R-37-2 
screen 3 

ND ND ND ND Seasonal fluctuations; no apparent response to 
water supply pumping. 

CDV-R-37-2 
screen 4 

ND ND ND ND Seasonal fluctuations that might be related to 
pumping; however, the data record is not 
sufficient. 

DT-5A ND ND ND ND Seasonal fluctuations; no apparent response to 
water supply pumping. 

R-29 ND ND ND ND Seasonal fluctuations that might be related to 
pumping; however, the data record is not 
sufficient. 

R-30 ND ND ND ND Seasonal fluctuations that might be related to 
pumping; however, the data record is not 
sufficient. 

R-19 screen 3 ND ND ND ND Seasonal fluctuations; no apparent response to 
water supply pumping. 

R-19 screen 4 2.23E+03 1.2E-03 4.07E+03 5.5E-03 Responses to PM-2 and PM-4 only. 

R-19 screen 5 1.86E+03 1.0E-03 4.89E+03 3.2E-03 Responses to PM-2 and PM-4 only. 

R-19 screen 6 1.31E+03 0.5E-03 2.29E+03 0.9E-03 Responses to PM-2 and PM-4 only. 
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Table H-2.3-1 (continued) 

Well Screen 

PM-2 PM-4 

Comment T (m2/d) S (-) T (m2/d) S (-) 

R-19 screen 7 0.830E+03 0.5E-03 2.34E+03 0.8E-03 Responses to PM-2 and PM-4 only. 

R-27 ND ND ND ND Seasonal fluctuations; no apparent response to 
water supply pumping. 

DT-10 ND ND ND ND Seasonal fluctuations; no apparent response to 
water supply pumping. 

DT-9 ND ND ND ND Seasonal fluctuations; no apparent response to 
water supply pumping. 

R-31 screen 2 ND ND ND ND Seasonal fluctuations; no apparent response to 
water supply pumping. 

R-31 screen 3 ND ND ND ND Seasonal fluctuations; no apparent response to 
water supply pumping. 

R-31 screen 4 ND ND ND ND Potentially seasonal fluctuations in the water 
levels because of water-supply pumping at PM-2 
and PM-4; longer representative water-level 
record is needed. 

R-31 screen 5 2.95E+03 2.0E-03 5.01E+03 3.0E-03 Responses to PM-2 and PM-4 only. 

Note: Wells are ordered from west to east, approximately following the general groundwater flow directions of the regional aquifer. 

*ND = No sufficient data available to estimate hydraulic properties because of negligible or no pumping drawdowns.  
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I-1.0 INTRODUCTION 

Several geophysical surveys were conducted in Water Canyon and Cañon de Valle and on adjacent 
mesas from December 1996 to September 2003. The surveys were conducted to investigate the 
infiltration of effluent, groundwater flow, and bedrock properties into and below the Bandelier Tuff. 
Techniques used included electrical-resistivity profiling and imaging, natural- and controlled-source 
magnetotellurics (MT), vertical electrical sounding (VES), seismic refraction, self-potential (SP), and 
magnetics. Individual surveys were motivated by specific goals; hence, each involved different techniques 
and spatial scales. However, the overall purpose of the combined work was to extend and refine 
conceptual models of groundwater infiltration and transport that were formulated initially from surface and 
borehole geological and geochemical observations and from geochemical-tracer studies. The 
methodologies, results, and interpretations are presented in detail in earlier reports and are summarized 
here. This appendix summarizes geophysical studies and interprets the results in a hydrogeological 
context. It first analyzes near-surface, higher resolution studies (mesa tops and alluvial aquifers) and then 
assesses deeper, lower resolution (vadose zone and regional water table) surveys. The hydrogeologic 
conceptual model is discussed in detail in various Los Alamos National Laboratory (the Laboratory) 
reports (LANL 1998, 059964; LANL 2003, 077965) and in section 7.2.1 of this investigation report.  

I-2.0 RESULTS 

I-2.1 Investigation of the Bandelier Tuff: Infiltration Mechanisms and Pathways 

Mesa-Top Sites 

Several geophysical surveys were conducted by ICF Kaiser from December 1996 through 1997 on units 
Qbt 5 and Qbt 4 of the Bandelier Tuff near the high explosives–processing building (building 260) and 
building 340 at Technical Area 16 (TA-16) at the Laboratory (Figure I-2.1-1). At this site, Bandelier Tuff is 
overlain by soil and/or by post-Bandelier alluvial sediments of variable thickness (Lewis et al. 2002, 
073785). The purpose of the surveys was to characterize infiltration and transport of water into and 
through the Bandelier Tuff on a mesa top (LANL 2003, 077965, Appendix H). Initial geophysical 
characterization of the areas downgradient of both buildings was accomplished in December 1996, 
employing gradient-array electrical resistivity profiling. Nine resistivity lines were oriented in an 
approximately north- to northeastward orientation to intercept the hypothesized direction of groundwater 
transport (LANL 1998, 059964, p. 4-15). For most lines this orientation is approximately perpendicular to 
the preferred fracture direction of N25oW ± 32o observed at the nearby Material Disposal Area (MDA) P 
site (Lewis et al. 2002, 073785).   

Apparent-resistivity values determined for the Bandelier Tuff from resistivity profiling generally range from 
3630 to 7590 -m (LANL 1998, 059964, Appendix H, pp. H-8–H-14; Figure I-2.1-2). Resistivity profiling 
was augmented by VES, SP, and seismic refraction. Dipole-dipole resistivity surveys were also conducted 
sometime between May 1997, and September 1998, and are generally described in a Laboratory report 
(LANL 1998, 059964, Appendix H, section H-2.5).  

Apparent-resistivity values obtained from a three-layer VES model generally indicate a thin (~6.1 m) low-
resistivity layer overlies deeper moderately to highly resistive layers (Figure I-2.1-3). Near building 340, 
the intermediate layer is more resistive than layers above or below (LANL 1998, 059964). In contrast, at 
building 260 the results are mixed. Here, the lowermost apparent-resistivity unit approximately correlates 
with a powder unit of Qbt 4 (Figure I-2.1-3). Resistivity values range widely within the intermediate and 
deep layers, and values of layers 2 and 3 overlap with each other. SP values also ranged widely, from 
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−200 to 40 mV. Negative values demark a broad zone extending from east of building 260 to the canyon 
rim south of building 340. 

Seismic refraction surveys were expected to detect preferentially oriented fracture zones or other 
subsurface conditions that could affect groundwater flow. Several lines were collocated with electrical-
resistivity profiles A and B at building 260 and profile H at building 340 (Figure I-2.1-1, Table I-2.1-1). All 
profiles were oriented approximately north-south, generally perpendicular to the preferred fracture 
direction of N25oW. 

Alluvial Aquifer: Cañon de Valle 

Direct current–resistivity imaging was conducted in two phases (1999 and 2001) by hydroGEOPHYSICS, 
Inc., to investigate the alluvial aquifer within and downstream of a region of perennial flow in the upper 
reach of Cañon de Valle. The goals of the surveys were to determine the width of the alluvial aquifer 
within the canyon, the extent to which saturation extended into the underlying bedrock, and the 
downstream extent of the aquifer. Details of the technique, field parameters, and results were 
documented in a Laboratory report (LANL 2003, 077965). Two longitudinal lines (parallel to the canyon) 
and three transverse lines (perpendicular to the canyon) were acquired (Figures I-2.1-4 and I-2.1-5, 
respectively). The specific purpose of the longitudinal lines was to identify water-loss zones of the 
canyon. One transverse line was repeated in the latter survey, effectively constituting a four-dimensional 
survey; little difference was observed between the two surveys. In the 1999 survey, total-field-magnetic 
and seismic refraction data were also collected collinearly with the electrical data. Refraction data were 
useful in confirming the depth to bedrock beneath the stream channel, but these surveys are not further 
discussed here. 

The surveys provided a high-resolution image of the apparent electrical resistivity over the width of the 
canyon and to a depth of approximately 18 m (Figures I-2.1-4 and I-2.1-5). Apparent resistivity ranges 
from 200–250 -m to about 1000 -m. Results of the resistivity surveys in Cañon de Valle suggest that, 
for the shallow alluvial system, two separate domains are present: (1) a low-resistivity domain along the 
upper part of the longitudinal profile and (2) a high-resistivity domain along the downstream part 
(Figure I-2.1-4). Cross-profiles 2658 and 2659 (Figure I-2.1-5) both image a low-resistivity zone centered 
beneath the stream. This zone ranges between ~9 and 30 m wide and extends to about 6 m depth 
beneath the stream. Apparent resistivity is lowest (<100 Ω-m) directly beneath the stream. It increases 
gradually to >500 Ω-m approximately 12 m below the surface as well as toward the ends of the lines, 
where electrodes were inserted into dry colluvium overlying outcrop of Bandelier Tuff. The low-resistivity 
region occupies only part of the width of the canyon. Based on the monitoring wells located next to these 
profiles, depth to bedrock beneath the stream occurs at approximately ~2 m. Thus, the low-resistivity 
region extends downward into the Bandelier Tuff underlying the alluvium of the canyon. In contrast, a 
third profile (SP16) located about 800 m downstream from profile 2659 in the drier part of the canyon is 
generally more resistive (Figure I-2.1-5). 

The difference between shallow apparent-resistivity values upstream compared to downstream is strongly 
evident in the longitudinal profile (Figure I-2.1-4). Upstream of station 1650, a 6.1-m-thick zone of low 
(250–350 Ω-m) apparent resistivity occurs, rising gradually from a depth of approximately 15 m near 
Burning Ground Spring near the west end of the line to the surface at about station 1060. On the west it is 
separated from the shallow subsurface by a more resistive unit that is ~15 m thick. Westward from 
transect 2658 the depth of the survey was not sufficient to determine whether the low-resistivity zone was 
present. Between stations 1060 and 1450, the low apparent-resistivity zone occurs directly at the surface. 
East of station 1450, low apparent-resistivity occurs only near the surface where the longitudinal profile 
approaches or crosses the stream. Below a depth of about 10 m, resistivity remains high (>500 Ω-m). 
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Downstream of MDA P, which is approximately the eastward extent of perennial surface flow, the deeper 
part of the survey section is much more resistive, with apparent-resistivity at a depth of 20 m of  
500–600 Ω-m.  

As indicated in some cross-sections, low apparent-resistivity zones (330–340 Ω-m) may occur above the 
stream along the slopes of the canyon (Figure I-2.1-5). One such zone of low resistivity (200–300 Ω-m) 
underlies colluvium of the south side of the canyon near Burning Ground Spring but does not extend to 
the stream. In general, however, apparent-resistivity values in the region directly beneath the stream 
channel are lower (<500–600 Ω-m) than elsewhere near the surface. 

I-2.2 Intermediate Vadose Zone and Regional Aquifer 

To image the resistivity structure in the deeper subsurface, natural- and controlled-source MT soundings 
(natural source audio-frequency magnetotellurics [NSAMT] and controlled source audio-frequency 
magnetotellurics [CSAMT], respectively) were undertaken in 2002 and 2003 by Zonge Engineering and 
Research Organization, Inc. (LANL 2003, 077965, Appendix D-3). The MT surveys provided information 
on the resistivity structure at depths greater than the electrical resistivity survey provided. MT data are not 
credible at depths shallower than ~30 m. 

In general, the western part of TA-16 is more conductive (lower resistivity) at all depths than is the eastern 
part (Figure I-2.2-1). For example, in line 1 along the north side of Water Canyon (Figure I-2.2-1), a 
prominent, low-resistivity (<30 Ω-m) zone occurs at a depth of 500 m (elev. ~5900 ft), extending from the 
western end of the line to station 5100 ft. It is also imaged in line 9 from station 7100 to the western end 
of the line at station 8300. Although not as prominent, deep (400–760 m), low-resistivity (<30 Ω-m) zones 
are also present in eastern part of the area (lines 2 and 9, Figure I-2.2-2), but by comparison the eastern 
part of the TA-16 area is very resistive at equivalent intermediate to shallow depths. 

In the western part of the area between Water Canyon and Cañon de Valle, low-resistivity (<20 Ω-m) 
zones are also present at intermediate depths (800–300 m). For example, near Cañon de Valle (line 2, 
Figures I-2.2-1 and I-2.2-2) a very conductive region approximately 400 m wide exists between stations 
2900 and 4100 in the Puye Formation at a depth of 240–360 m. This zone is sharply bounded to the east 
and to west (i.e., no lateral continuation is present in either the upstream or downstream directions). This 
region is centered on the projection of R-25, located 110 m south of line 2. This low-resistivity zone may 
also be imaged in line 7 (vertical section not shown here), located adjacent to R-25. A subhorizontal, low-
resistivity (<100 Ω-m) region at a depth of ~275 m (elev. 6600 ft) extends laterally southward at least 
300 m across the entire length of line 7. No evidence for this low apparent-resistivity zone exists to the 
southwest of Cañon de Valle on line 8.  

From the surface to a depth of ~300 m in the western half of line 2, dominantly in the Bandelier Tuff, 
several vertical low-resistivity “pipes” with apparent-resistivity values of <40 Ω-m occur. In one of these 
regions, centered on R-25 (stations 2900–4100), the pipes extend upward to a depth <60 m, close to that 
of the shallow, west-dipping low-resistivity zone imaged in electrical resistivity beneath Cañon de Valle 
(Figure I-2.1-4). The pipes extend downward to approximately the base of the Bandelier Tuff at an 
elevation of ~6700 ft. This shallow region of low resistivity pipes extends laterally westward at least as far 
as Peter Spring. Two additional pipes of low resistivity at shallow to intermediate depths (~75 and 170 m, 
respectively) occur along the western part of Cañon de Valle (line 1, stations 400 and 1600). These may 
connect to each other at depths greater than ~300 m. 

Other areas of low resistivity occur along lines 5 and 8 (Figure I-2.2-1; vertical sections not shown here). 
Cross line 5 was selected to image suspected southeast-trending lateral flow through surge beds or 
fractures in the Bandelier Tuff, connecting Martin Spring with a source of contamination near building 340 
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to the west. A significant zone of low resistivity (<40 Ω-m) occurs between stations 900 and 2100 at 
depths >300 m (elevation above 6500 ft), much deeper than known perched groundwater in this area. 
Regions of very low resistivity (<3 Ω-m) occur at stations 100–900 and stations 1300–1700 at 
intermediate depths.  

Cross line 4 was selected to examine the vadose zone where well CdV-R-37-2 indicated no intermediate-
depth perched aquifer was present, despite initial predications based on R-25 that perched water could 
be expected. No zone of low-resistivity is present in the depth range (200–250 m) where, based on R-25, 
a perched groundwater zone could be expected, although some signal from the casing in well 
CdV-R-37-2 occurs. At great depths (>430 m, elevation of 5900 ft), the southwestern part of the cross line 
is characterized by low resistivity (<16 Ω-m). Based on well CdV-R-37-2, this low-resistivity region occurs 
within the zone of regional saturation. At elevations above 5800 ft, north-trending conductive zones longer 
than a few hundred meters, as might parallel geological structures, are not observed. 

In September 2001 an airborne time-domain electromagnetic survey of the Laboratory was flown by 
Fugro Airborne Surveys (LANL 2006, 093798; Cole 2007, 095081). Although the main survey (consisting 
of closely spaced north-trending lines) did not cross the area of interest here, two northwest-trending tie 
lines crossed the Laboratory near TA-16, one approximately coincident with Water Canyon, the second 
along Cañon de Valle (Figure I-2.2-3, flight lines 129 and 130). In the Water Canyon line, a long 
conductive region in the upper 1000 feet (elevation of 6500 to 7500 ft) extends from the Pajarito fault 
more than 2 km downstream (southeastward). A second major zone occurs 4.3–6 km downstream from 
the fault at an elevation of 6700–5800 but continues as a thinner, discontinuous zone both upstream and 
downstream. In the Cañon de Valle section, major conductive zones occur in the elevation range 5500 to 
7000 ft from the Pajarito fault downstream approximately 2 km, including in the area of MDA P. 

I-3.0 INTERPRETATIONS 

Mesa-Top Sites 

Observed lows in individual resistivity profiles (Figure I-2.1-2) were interpreted as northwest-trending 
subparallel curvilinear zones, four at building 260 and three at building 244. It was speculated that the 
anomalies represent transport of water along fractures in the welded units above and below the powder 
unit in Qbt 4 (LANL 1998, 059964, p. 4-15). Although the resistivity profiles are compatible with four 
continuous northwest-trending fracture zones, other interpretations exist. Possibly more or fewer fracture 
zones with different orientations are present, or post-Bandelier alluvial channels incised into the tuff 
control water infiltration. Because the VES measurements were collocated on resistivity lines, the 
resistivity values can be correlated. Nonetheless, the correlations are not consistent between the two 
techniques, possibly because of the lower spatial resolution of VES.  

SP responses are generally ambiguous, most likely because they may have been caused by larger 
geologic features (such as adjacent canyons) than the smaller targets of interest for the investigations 
here. Overall, they are not apparently useful. 

Seismic refraction data are useful in determining thicknesses and velocities of layers comprising the 
uppermost part of the mesa. Layer 1, typically the uppermost velocity layer at each site, is interpreted as 
unconsolidated alluvial sediments and/or soil (Table I-2.1-1); layer 2 is slightly to moderately welded tuff; 
and layer 3 is probably moderately welded tuff. The survey sampled only units Qbt 5 and uppermost 
Qbt 4 (Table I-2.1-1, Figure I-2.1-3). Some differences in layer velocity were observed, but unambiguous 
interpretation of the fracture or fault zones was not possible.  
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Alluvial Aquifers 

The discontinuous low resistivity regions within ~6 m of the surface of the canyon is interpreted as wet or 
saturated sediments and shallow bedrock comprising the alluvial aquifer in the canyon. The aquifer is 
known to exist from alluvial monitoring wells. The top of the aquifer coincides approximately with the 
stream and declines laterally away from the stream channel. The discontinuous nature of the electrically 
conductive region beneath the stream channel, particularly apparent downstream of MDA P, results from 
the intersection of relatively straight survey lines with the sinuous stream channel at several points. 
Hence, electrodes were located at different distances from the stream. The conductive region 
immediately underlying the stream channel does not show up in the cross-sectional line at SP16 
(Figure I-2.1-5), probably because of the unsaturated conditions at that location at the time the 
measurement was made. A conductive region extending downward from the Burning Ground Spring 
wetland area (Figure I-2.1-4) implies possible infiltration into the alluvium and bedrock at this location. 

The major westward dipping conductive zone (250–350 Ω-m) extending at the surface from the MDA P 
wetland downward toward MW-2765 (alluvial well CdV-16-2765) strongly suggests a wet, possibly 
saturated, zone in the bedrock through which water is lost from the stream. Downstream of MDA P the 
surface water flow decreases, indicating that the area of MDA P comprises a loss zone (see 
section 7.2.1.1 and Appendix F). Although westward dipping in this section, the zone may extend 
southwestward out of the plane of the section. The fact that the zone has a nearly flat bottom suggests 
that it may be controlled by welded units in the Bandelier Tuff, possibly in a small west-tilted structure 
identified as the TA-09 graben by Lewis et al. (2002, 073785). The electrical resistivity survey data are 
interpreted as having imaged a major loss zone from Cañon de Valle drainage; infiltration in this zone 
may be a source of local recharge to perched-intermediate groundwater encountered by wells such as 
CdV-16-1(i), R-25, R-25b, CdV-16-4ip, CdV-16-2(i)r, and R-63. 

Intermediate Vadose Zone and Regional Saturated Zone 

The low-apparent-resistivity regions in the Puye Formation 240–360 m beneath Cañon de Valle (stations 
2900–4100, Figure I-2.2-1) strongly suggest that the Cañon de Valle alluvial aquifer is connected to 
intermediate-depth perched aquifers in the vadose zone in the vicinity of well R-25. This low-resistivity 
zone is sharply bounded to the east and west, suggesting the deep perched groundwater zone may be of 
localized extent. Similar features are observed along the western part of line 1 (north side of Water 
Canyon) at stations 7800, 7000, 5300, and 4700–4300 (Figures I-2.2-1 and I-2.2-2). All are relatively 
narrow (60–180 m). If planar, their orientation with respect to the line is uncertain because of the wide 
spacing of the MT survey lines. Their apparent downward continuation to the deeper, more continuous 
region of low-apparent-resistivity (e.g., at 5800-ft elev.) may not be real because of the limitations of EM 
techniques in imaging below low-resistivity regions.  

Overall, the MT data provide no support for the existence of a continuous perched saturated zone at an 
intermediate depth beneath the entire area of TA-16 (Figure I-2.2-2). They do, however, provide strong 
support for infiltration of water at specific sites (such as beneath Cañon de Valle) and along the western 
part of TA-16 into the vadose zone. At greater depths (i.e., generally deeper than an elevation of 6200 to 
5800 ft), resistivity is generally relatively low across most of the TA-16 survey area, with the exception of 
a more resistive “ridge” (centered on line 2 at about station 4900; Figure I-2.2-2) across the middle part of 
the area. In the western part of TA-16, deep resistivity is as low as 1 Ω-m. This area is next to Water 
Canyon, which might constitute a source of infiltration through the vadose zone. East of the resistive 
ridge, apparent resistivity is a low as 3 Ω-m. 
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The broad zone of low-resistivity at an elevation of ~5900 ft between stations 8600 and 5300 
(Figure I-2.2-2) is likely to be real and may correlate with a zone of regional saturation in this area. At this 
location the regional water table, determined from wells, dips eastward from an elevation of ~6390 ft to 
6280 ft (LANL 2011, 201568, Plate 8). The correlation of the deep low-resistivity zone to the regional 
zone of saturation is reasonable, but there are large uncertainties. Deep-borehole data to constrain the 
deep low-resistivity zone are sparse because the wells are widely spaced. Also, the MT data do not 
extend into the western part of TA-16, near well R-26, where the regional water table is shallowest 
(elevation of 6700 to 6800 ft). Well R-25 provides important constraints on the correlation between 
perched water in the vadose zone and a low-resistivity zone at an equivalent depth. However, any 
possible deeper low-resistivity region is obscured by the shallower low-resistivity region. In the eastern 
part of area near well CdV-R-37-2, the water table coincides with a slightly higher apparent resistivity of 
~100 Ω-m. The regional aquifer at well CdV-R-37-2 is within relatively impermeable dacite lavas that are 
expected to be resistive compared with the sedimentary deposits of the Puye Formation. Thus, deep low-
resistivity zones may correlate with saturated zones both in the western and eastern parts of the area, but 
the exact value of apparent resistivity of saturated zones, as measured by MT, may differ depending on 
the lithology.  

The resistivity data do not image a smooth regional water table surface, below which values of resistivity 
are uniformly low (Figure I-2.2-2). Rather, depths to low-resistivity regions differ significantly across the 
survey area. Thus, if values of low-resistivity correspond to regions of saturation, then the water table 
beneath TA-16 has an irregular upper surface. This morphology is compatible with the interpretation that 
recharge mounds form at the top of the regional aquifer in areas of local recharge such as along fault 
and/or fracture zones or beneath portions of canyons where there is significant infiltration. Thus, the 
apparent morphology of the water table based on resistivity data may be affected by variable matrix 
permeability of rock units that make up the regional aquifer, particularly at the western margin of the 
Pajarito Plateau. 

Finally, the airborne EM data are generally consistent with the ground-based EM results in indicating the 
western part of the Pajarito Plateau, near the Pajarito fault zone, is more conductive, hence “wetter,” than 
parts further eastward on the Plateau. Conductive regions in the vadose zone imaged by the lower-
resolution airborne EM at 5500 to 7000 elevation near MDA P (Figure I-2.2-3) are consistent with a 
conductive zone at 6200 to 6800 ft imaged by MT (Figure I-2.2-2). These conductive regions correlate 
with perched groundwater zones identified within the Puye Formation at well R-25 and at other nearby 
wells.   

I-4.0 SUMMARY 

The shallow geophysical surveys at TA-16 identified variations in electrical profiling that may or may not 
have lateral continuity between profiles. It cannot be determined whether these variations represent 
fracture zones, paleochannels, or simply irregularities in the surface of the bedrock tuff. Preferred flow 
directions in the shallow subsurface at TA-16 may be controlled by paleochannels beneath mesa-top 
alluvium. VES showed less resistant zones at depth, especially within powder unit of Qbt 4. However, 
these zones have a broad “footprint” relative to possible fracture zones. Seismic refraction surveys 
provide robust P-wave velocities of unit Qbt 5 at the ground surface, but without enough resolution or 
azimuthal coverage to delineate preferentially oriented fracture zones. These uncertainties 
notwithstanding, the shallow geophysical results are consistent with the conceptual model as derived 
from surface geological observations.  

The shallow aquifer in the alluvium and bedrock beneath the perennial stream in Cañon de Valle, 
characterized by resistivity values of 250–350 -m, was robustly imaged by electrical resistivity, 
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delineating the lateral, vertical, and downstream extent of the alluvial aquifer. Near MDA P an apparent 
west-dipping zone of low conductivity may represent dipping subsurface flow possibly caused by 
structural control in a small graben. If correct, the low-resistivity zone may represent local infiltration, 
recharging the deep perched-intermediate groundwater zone in the Puye Formation at nearby well R-25. 
The deep perched groundwater zone appears to be of localized extent based on the resistivity data. 

Ground-based EM data show that the western part of the Pajarito Plateau is “wetter” than the eastern 
part. Infiltration of surface waters occurs at discrete locations that may be structurally controlled. The 
intermediate-depth aquifers seen in the ground EM are also imaged by the airborne EM, but at a lower 
resolution. Near Water Canyon, MT images a deep (elevation below 5900 ft) resistivity low that may 
correlate with the regional water table defined by wells. 
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Figure I-2.1-1 Map of part of TA-16 showing areas of buildings 260 and 340 and major 
geophysical surveys on the mesa top 
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Notes: Profiles are aligned along north or northeast ends to avoid arbitrary alignments of highs and lows between profiles. Dark 

gray shading emphasizes resistivity lows on individual profiles. Columns on right show correlations between profiles (light 
stippled pattern) hypothesized in a Laboratory report (LANL 1998, 059964). Columns on left present one of several 
alternative correlations. 

Figure I-2.1-2 Gradient-array resistivity profiles, arranged from northwest (top) to southeast 
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Notes: Dipping dashed lines approximately indicate the area sampled by the technique. Numbers are apparent resistivity in -m. 

Only VES-8 lies directly on this section; all others were projected up to ~200 ft (61 m) perpendicularly into the profile. 

Figure I-2.1-3 Model results of VES projected onto units of the Bandelier Tuff observed in 
boreholes along profile B-B’ 
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Notes: From top to bottom, panels are arranged respectively from west to east. Note overlap of about 23 m in profile between 

second and third panels because the survey was conducted in two spreads. Locations of cross-section lines are indicated; 
profile SP16 mentioned in text is farther downstream. “MW” indicates shallow monitoring well. Higher values (more resistive) 
are expressed in warm colors, lower values in cool colors. Lower panel is electrical resistivity profile registered to section 
above. 

Figure I-2.1-4 Apparent-resistivity profile along Cañon de Valle 
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Notes: Locations of cross-profiles 2658 and 2659 are indicated in Figure I-2.1-4. Profile SP16 is 610 m downstream (east) of 2659. 

Figure I-2.1-5 Transverse apparent-resistivity profiles across Cañon de Valle 
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Notes: Locations of lines 1–7 indicated. Warm colors are electrically conductive, cool colors are resistive. 

Figure I-2.2-1 Magnetotelluric survey data showing apparent resistivity at a depth slice elevation of 6200 ft 
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Notes: Selected wells and boreholes are indicated by heavy vertical black lines. Location of regional water table marked by inverted triangles; perched water zones above 

the regional water table are indicated by vertical bars. Heavy gray lines indicate locations of MT cross lines. Black dashed lines are top of Puye Formation. 
Blue dashed lines are the regional water table. Warm colors indicate low electrical resistivity (high conductivity); cool colors are high electrical resistivity. 

Figure I-2.2-2 Magnetotelluric sections 1, 2, and 9; locations shown in Figure I-2.2-1 
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Notes: White dotted lines indicate locations of profiles. Warm colors are conductive, cool colors are resistive. 

Figure I-2.2-3 Airborne time-domain electromagnetic profiles superimposed on a digital elevation model image of 
Water Canyon and Cañon de Valle 



Water Canyon/Cañon de Valle Investigation Report 

I-17 

Table I-2.1-1 

Near-Surface P-Wave Velocities of Units Qbt 5 and Qbt 4 

of the Bandelier Tuff at TA-16, Los Alamos National Laboratory 

Layer 
P-Wave Velocity 

(m/sec) Thickness (m) Interpretation 

Building 340 

1 442.0 <0.3–4 Unconsolidated soil and or alluvium 

2 934.2 0–4.4 Partially to moderately welded tuff of Qbt 5 
and Qbt 4 

3 1478.3 Undetermined Moderately welded tuff of Qbt 5 and Qbt 4 

Building 260 

1 374.9-387.1 <0.3–4 Unconsolidated soil and/or alluvium  

2 1048.5–1127.8 0–7.2 Partially to moderately welded tuff of Qbt 5 
and Qbt 4 

3 1679.4–1702.3 Undetermined Moderately welded tuff of Qbt 5 and Qbt 4 

Source: LANL 1998, 059964. 
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Hydrogeologic Cross-Sections across  
Water Canyon and Cañon de Valle 
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This appendix presents three approximately north-south geologic cross-sections that show the 
relationship of borehole data to site geology and the top of regional saturation beneath Cañon de Valle 
and Water Canyon. A conceptual cross-section down the axis of Cañon de Valle and Water Canyon 
accompanies the main text of this report (Figure 7.2-1). Figure J-1 shows the locations of the three cross-
section locations presented in this appendix.  

The cross-sections (Figure J-2) are approximately orthogonal to the stream channels in the following 
canyons: 

 A–A' Water Canyon/Cañon de Valle  

 B–B' Central Water Canyon  

 C–C' Eastern Water Canyon  

The cross-sections are based on the three-dimensional geologic framework model (GFM) for Los Alamos 
National Laboratory (the Laboratory) that was developed using borehole and outcrop map data. The 
geologic model used in this report is an updated version of the Laboratory’s fiscal year (FY) 2009 three-
dimensional geologic framework model (Cole et al. 2010, 106101). The GFM was developed using the 
geospatial modeling software EarthVision, developed by Dynamic Graphics, Inc., in 2008. The updated 
GFM is designated WC11a and incorporates new regional and perched-intermediate wells installed since 
2009, reinterpretation of stratigraphic contacts in a few existing well logs, and the addition of other data 
that were not incorporated into the FY2009 model. The cross-sections were generated using the updated 
WC11a model to best represent the current conceptual understanding of the Laboratory’s hydrogeology. 

No faults are presented on the cross-sections because no known or mapped faults lie within the GFM 
domain used to develop these geologic cross-sections. Buried, inferred, and possible faults have not yet 
been incorporated into the WC11a model. 

The cross-sections include boreholes within a 1500-ft buffer on both sides of the respective transect lines. 
Perched-intermediate and regional monitoring wells are shown as vertical lines, and the locations of well 
screens are shown as boxes presented to actual scale. Wells located within 500 ft of transects are 
indicated by solid lines, and wells offset more than 500 ft are demarcated by dashed patterns. As a result 
of their offset from the transect, some well screens in the outer portions of the buffer zones may not 
appear to plot within the proper geologic unit because of dipping geologic contacts or thinning/thickening 
geologic units (e.g., wells R-29 and R-30 in cross-section B–B' both have screens indicated within Cerros 
del Rio volcanic rocks whereas both screens are actually within the Puye Formation). 

Cross-section A–A' (Figure J-2) extends from Water Canyon in Technical Area 16 (TA-16) north across 
Cañon de Valle to well R-18. This cross-section transects the exceptionally thick sequence of Cerro 
Toledo sediments beneath the southwestern part of the Laboratory and shows the relatively poorly 
transmissive Tschicoma dacite lavas that host the well screen at R-48 (as well as the deeper screens at 
CdV-R-37-2). The depth of these Tschicoma dacite lavas is uncertain because their base has not been 
penetrated, but their extent to the north is known to be limited by the absence of these lavas in well R-25 
and in other deep wells to the north. 

Cross-section B–B' (Figure J-2) crosses Water Canyon in the vicinity of well R-27. Generally the top of 
regional saturation in this area is within the Puye Formation beneath Cerros del Rio lavas (see the note 
above on projection of R-29 and R-30 onto this cross-section). The Puye Formation in cross-section B-B' 
is thinner than in cross-section A-A' to the west; the GFM projects Santa Fe Group sediments at 
elevations up to 5600 ft above mean sea level or higher in the vicinity of R-29 and R-30. This elevation is 
several hundred feet higher than the GFM elevation beneath TA-16, where the Miocene Santa Fe Group 
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sediments are down-dropped and Puye deposits are exceptionally thick adjacent to the Pajarito fault 
zone. 

Cross-section C–C' (Figure J-2) crosses Water Canyon in the vicinity of R-31. Here the Cerros del Rio 
volcanic series is considerably thicker than to the west, and the GFM places the top of regional saturation 
within the Cerros del Rio volcanic across the length of the section. Puye Formation fanglomerate deposits 
are exceptionally thin at this distal location and are underlain by a thick sequence of axial river gravels 
(ancestral Rio Grande deposits). Borehole R-31 did not penetrate the base of these very thick (>98 m 
[>323 ft]) axial river gravels. 
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Figure J-1 Locations of geologic cross-sections A–A', B–B', and C–C' shown in Figure J-2 
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Note: See Figure J-1 for locations of cross-sections. 

Figure J-2 Geologic cross-section at three locations across the Water Canyon and Cañon de Valle watershed 
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