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Periodic Monitoring Report for Pajarito Watershed

EXECUTIVE SUMMARY

The purpose of this report is to provide the results of periodic monitoring conducted by the Los Alamos
National Laboratory (the Laboratory) in Pajarito Watershed. This periodic monitoring event for Pajarito
Watershed was conducted pursuant to the New Mexico Environment Department-approved “Interim
Facility Wide Groundwater Monitoring Plan, Revision 1” prepared under the Compliance Order on
Consent.

The periodic monitoring event documented in this report began on August 14, 2006, and ended on
August 31, 2006. Fourteen groundwater wells or well ports, seven springs, and five baseflow stations
were sampled as part of this periodic monitoring event.

Water samples obtained during this periodic monitoring event were analyzed for target analyte list metals
including hexavalent chromium and molybdenum. Other analytes sampled during this event included
perchlorate, volatile organic compounds, semivolatile organic compounds, pesticides, polychlorinated
biphenyls, high explosives, radionuclides, cyanide, and tritium. General inorganics, field parameters
(alkalinity, dissolved oxygen, iron, oxidation reduction potential, pH, specific conductance, temperature,
and turbidity) were also investigated.

The base-flow analytical results indicate that aluminum is present in five samples at concentrations above
standards or screening levels. Elevated concentrations of this metal are derived from suspended
sediment and sample turbidity. Groundwater analytical results indicate that one alluvial groundwater
sample has bis(2-ethylhexyl)phthalate above screening levels, but this result is most likely due to
laboratory contamination. Eight intermediate-perched groundwater samples have concentrations of
aluminum, iron, and manganese above New Mexico groundwater screening levels. Aluminum, iron, and
manganese are most likely to the result of sample turbidity effects in the intermediate-perched aquifer.
One perched-intermediate groundwater sample has a lead concentration above the Environmental
Protection Agency maximum contaminant level. One intermediate-perched groundwater sampling
location has concentrations of 1,1-dichloroethene and 1,1,1-trichloroethane above New Mexico
groundwater screening levels. Trichloroethene is present in three groundwater samples from the
perched-intermediate aquifer above EPA screening levels. With a few exceptions, organic detections in
groundwater samples are usually related to sampling and analysis cross-contamination issues rather than
to Laboratory contamination. Certain organic compounds are frequently detected because of cross
contamination in the analytical laboratory or in the field. One regional aquifer sample has a concentration
of manganese above New Mexico groundwater screening levels.

The screening results support the watershed’s conceptual model with respect to surface water and
groundwater quality, and the types and concentrations of contaminants detected are consistent with data
collected prior to this periodic monitoring event where such data are available.
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1.0 INTRODUCTION

This report provides documentation of groundwater and surface-water monitoring conducted by

Los Alamos National Laboratory (LANL or the Laboratory) in Pajarito Watershed pursuant to the Interim
Facility-Wide Groundwater Monitoring Plan (IFGMP), Revision 1 (LANL 2006, 094043), prepared under
the Compliance Order on Consent (the Consent Order). This 17-day periodic monitoring event (PME)
began on August 15, 2006, and ended on August 31, 2006. Included in this sampling event are data from
14 groundwater wells (or well ports), seven springs, and five surface-water base-flow stations. Six
groundwater wells (or well ports), one spring, and one baseflow station were not sampled because of the
absence of water. This report presents the following information:

e general background information on the watershed;
e a watershed conceptual model;
o field-measurement monitoring results;

e water-quality monitoring results of the screening analysis (comparing this PME’s results with
regulatory standards); and

e conclusions drawn based on the data and the screening analysis.

Information on radioactive materials and radionuclides, including the results of sampling and analysis of
radioactive constituents, is voluntarily provided to the New Mexico Environment Department (NMED) in
accordance with U.S. Department of Energy (DOE) policy.

1.1 Background

This section describes the physical characteristics of the Pajarito Watershed, some of the investigatory
activities conducted, and the Laboratory activities that might have impacted groundwater and surface
water.

Pajarito Canyon is located on the Pajarito Plateau in the central part of the Laboratory. The Pajarito
Canyon watershed is approximately 13 sq mi in area and heads in the Santa Fe National Forest,
approximately 2.9 mi (4.6 km) west of the Laboratory boundary, at an elevation of approximately 10,434 ft
(3180 m). Pajarito Canyon trends east-southeast across the Laboratory and Los Alamos County. It
discharges into the Rio Grande in White Rock Canyon at an elevation of 5422 ft (1653 m). Twomile
Canyon and Threemile Canyon are major tributaries that join Pajarito Canyon approximately 7.3 mi

(11.7 km) and 4.9 mi (9.3 km), respectively, upstream of the Rio Grande.

The primary Laboratory use of the Pajarito Canyon watershed has been as the canyon-bottom location
for the Los Alamos Critical Experiments Laboratory at Technical Area (TA) 18 and for mesa-top surface
and subsurface material disposal areas (MDAs) F and Q at TA-06, M at TA-09, and G, H, J, and L at
TA-54. A detailed description and data summary for Pajarito Canyon potential contaminants is contained
within the work plan for Pajarito Canyon (LANL 1998, 058820).

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

Other uses within the watershed area include surface and subsurface MDAs and a buffer zone for
mesa-top firing activities. To a lesser extent, the canyon has been used for liquid-waste disposal. The
early discharges were associated with outfalls, surface runoff, and dispersion from firing sites located at
TA-6, -7, -8, -9, -12 (former), -15, -18, -22, -27 (former), and -69. Additional discharges began in the
1950s through 1970s with the continued expansion of Laboratory operations to new sites, specifically
TA-3, -36, -40, -48, and -59. Discharges to Pajarito Canyon and its tributaries decreased as fewer firing
sites within the watershed remained active during past decades. Many many outfalls were either rendered
inactive or rerouted to the Laboratory’s sanitary waste treatment facility at TA-46 during the 1980s and
1990s.

1.2 Conceptual Model

Table A-1 (Appendix A) contains the conceptual model for the Pajarito Watershed as provided in the
IFGMP (LANL 2006, 094043). The following data included in this section present potential contaminants
of concern in a historical context. None of the site-specific information presented in this section was
collected during the sampling events of August 14-31, 2006.

Surface water occurs in Pajarito Canyon mostly as intermittent flow. Short reaches of perennial flow occur
downstream of spring discharges in Starmer’s Gulch and below the 4-series springs in White Rock
Canyon. Surface-water flow is ephemeral in central Pajarito Canyon between the confluences with
Twomile and Threemile Canyons. Flow in White Rock is also ephemeral. Key contaminants in surface
water include research department explosive (RDX [hexahydro-1,3,5-trinitro-1,3,5-triazine]) and possibly
mercury and nitrate.

In Twomile Canyon, flow is ephemeral west of TA-03 and is possibly intermittent from TA-03 to the
confluence with Pajarito Canyon. There are no surface-water chemistry results for Twomile Canyon
except for results from a small tributary below building SM-30 in TA-03. Samples from the tributary show
elevated mercury in unfiltered samples.

Threemile Canyon is ephemeral except for a possibly intermittent reach supported by springs above the
confluence of Threemile and Pajarito Canyons. RDX is a primary contaminant of concern in Threemile
Canyon.

In the western portion of Pajarito Canyon, springs issue from canyon slopes above the alluvium. The
probable source of these springs is the upper part of the Tshirege Member of the Bandelier Tuff. Typical
discharge rates are approximately 1 to 15 gal./min. Springs include PC, Homestead, Upper Starmer,
Charlies, Garvey, Perkins, Starmer, Josie, Kieling, and Bulldog Springs. Contaminants detected in spring
water include RDX and perchlorate, which have been detected at TA-08 and TA-09.

Springs discharge from the canyon floor of upper Twomile Canyon in TA-03 and 58. These springs
include Hanlon, Anderson, SM-30, SM-30A, and TW-1.72 Springs. There are no screening data for
springs in Twomile Canyon.

There are two springs on the floor of Threemile Canyon. These springs are Threemile and TA-18 Springs.
Contaminants detected include RDX and, possibly, mercury and nitrate. No contaminants exceed
regulatory standards in any of the springs of Threemile Canyon.
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There are no alluvial wells in western Pajarito Canyon, so information about the nature and extent of
alluvial groundwater is limited. Most likely, infiltration of surface water creates a saturated zone where
alluvium is present from the Pajarito fault zone across the Laboratory to White Rock. Alluvial wells have
been installed between TA-18 and State Highway 4. These wells document the presence of alluvial
groundwater in this part of Pajarito Canyon. The drilling of seven test holes in 1985 showed that the
saturation in lower Pajarito Canyon does not extend laterally under Mesita del Buey near MDAs G and L
(Devaurs 1985, 007416; Devaurs and Purtymun 1985, 007415). Three of the alluvial test holes were
completed as groundwater monitoring wells (PCO-1, -2, and -3). An additional 20 alluvial wells were
installed between 1990 and 1998 by the Environmental Restoration Project as part of the Resource
Conservation and Recovery Act facility investigation for TA-18.

Wells PCO-1, -2, and -3 are probably representative of alluvial groundwater between TA-18 and State
Highway 4. When they were installed, the depth to water was 1.3 ft in PCO-1, 6.3 ftin PCO-2, and 3.1 ft
in PCO-3 (Purtymun 1995, 045344). Assuming continuous saturation in the alluvium, the saturated
thickness is about 9.7 ft in PCO-1, 2.7 ftin PCO-2, and 8.9 ft in PCO-3. The saturated thickness varies
seasonally, with no water present in dry years. Contaminants include RDX and, possibly, beryllium, lead,
and plutonium-239/240.

There are no alluvial wells in Twomile Canyon, and the extent of alluvial groundwater, if it is present, is
unknown. Alluvial groundwater has been documented in lower Threemile Canyon at 18-BG-1 and
18-MW-8.

Intermediate perched water is likely to occur beneath Pajarito Canyon, but knowledge of its extent and
quality is incomplete. Perched water was indicated during the drilling of PM-2 and SHB-4 in the vicinity of
TA-18. At PM-2, a “show of water at 335 ft” was noted in the Otowi Member of the Bandelier Tuff during
the cable-tool drilling (Cooper et al. 1965, 008582). In SHB-4, the core tube and core from the top of the
Otowi Member from about 125 ft to 145 ft came out of the hole wet (Gardner et al. 1993, 012582). Test
Holes 5 and 6 were drilled in 1950 to detect perched groundwater in Pajarito Canyon south of TA-54. Test
Hole 5 was drilled through the Bandelier Tuff and into basalts at a total depth of 263 ft. Test Hole 6 was
also drilled through the tuff and into basalts to a total depth of 300 ft (Griggs 1964, 092516). These dry
test holes indicate that perched water does not occur in the upper part of the vadose zone in this part of
the canyon. Between 2000 and 2002, regional wells R-20, R-22, R-23, and R-32 were installed in lower
Pajarito Canyon. Perched intermediate water was not identified during the drilling of wells R-20, R-22,
and R-32. However, at R-23, near the eastern Laboratory boundary, there were indications that perched
intermediate water may be present in Cerros del Rio basalt. Well 03-MW-1 is a 28-ft-deep mesa-top well
that samples shallow intermediate perched water near building SM-30 at TA-03. A thin zone of saturation
occurs in tuffs of the upper Tshirege Member. Characterization sampling for 03-MW-1 found elevated
concentrations of mercury, tritium, and volatile organic compounds.

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

This PME for the Pajarito Watershed was conducted pursuant to the IFGMP, Revision 1 (LANL 2006,
094043).

Table 2.0-1 provides the location name, sample collection date and time, port common name, port depth,
screened interval, top and bottom screen depths, instantaneous stream flow or water level, and the
water-level method for each of the monitored locations. These locations are shown spatially in

Figure 2.0-1.

3.0 MONITORING RESULTS

3.1 Methods and Procedures

All methods and procedures used to perform the field activities associated with this PME are documented
in the 2006 IFGMP (LANL 2006, 094043). Deviations from these documented methods and procedures
are discussed in Section 3.4 or Table D-4.

3.2 Field Parameter Results

Table B-1 (Appendix B) contains the field parameter results for this PME and the last three monitoring
events.

3.3 Water-Level Observations

The periodic monitoring water-level data, including data from the last three sampling events, are located
in Table C-1 (Appendix C). For those wells equipped with transducers, the reported water level is the
water-level measurement taken earliest on the day of sampling. All manual measurements are reported at
a time immediately before sampling. The water-level measurements taken during the execution of this
PME are shown graphically in Figure 3.3-1.

Groundwater flow in the saturated alluvium is typically constrained by the canyon structure and travels in
a generally eastward direction downcanyon. All other modes of groundwater are influenced by a variety of
geologic controls. These geologic controls, which determine groundwater flow direction in both the
intermediate-perched groundwater and regional aquifer, are surrounded by a high degree of uncertainty.
Therefore, the directions of flow for these groundwater regimes are not displayed on the figures.

3.4 Deviations from Planned Scope

The primary deviations from the planned scope were caused by inadequate water available for sampling
at numerous locations and data not available for inclusion in this periodic monitoring report (PMR)
because of delays at the analytical laboratory. In addition, several alluvial wells are scheduled for
installation and will be sampled in the future. Table 3.4-1 describes the deviations from the planned scope
of this PME.
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4.0 ANALYTICAL DATA RESULTS

4.1 Methods and Procedures

All methods and procedures used to perform the analytical activities of this PME are documented in the
2006 IFGMP (LANL 2006, 094043). Any changes from these documented laboratory methods and
procedures are discussed in Table D-3 (Appendix D).

4.2 Analytical Data

Tables D-1, D-2, and D-3 (Appendix D) present the analytical data from this PME and the applicable
regulatory standards to which the results are compared. Table D-4 provides a summary of data-quality
exceptions, and the analytical laboratory reports (including chains of custody, etc.) can be found in
Appendix G.

Table D-1 contains all validated data' obtained during this PME. Data not received will be included in a
subsequent PMR. The following constraints apply to analytic suites:

e All data

R/

« Data that are R qualified (rejected because of noncompliance regarding quality control
acceptance criteria) during independent validation are considered “not detected,” but are
reported.

¢ Radionuclides

% All results without a laboratory qualifier of U or X (indicating the analyte was not detected) are
reported at all locations.

+» All low-detection-limit tritium results are reported.

« Americium-241 and uranium-235 are reported only by chemical separation alpha
spectroscopy. No gamma spectroscopy results are presented for these analytes.

% Only cesium-137, cobalt-60, neptunium-237, potassium-40, and sodium-22 are reported (or
analyzed) for the gamma spectroscopy suite.

e Nonradionuclides

« For a given location, port depth, analyte, field preparation and sample date, all results are
reported for the sample, field duplicate (triplicates and quadruplicates too), reanalyses, field
blanks, trip blanks, equipment blanks, and different analytical methods.

+“ Analytical laboratory quality control results including matrix spike and matrix spike duplicates
are not included in the data set.

The regulatory and risk-based screening standards used to evaluate data for media are listed in

Table 4.2-1, Cleanup Standards, Risk-Based Screening Levels and Risk-Based Cleanup Levels for
Groundwater and Surface Water at Los Alamos National Laboratory. Tables D-2 and D-3 indicate the
type of standard, the agency that promulgated the standard, whether the standard applies to dissolved (F,
or filtered) or total (UF, or unfiltered) samples, and the value of the standard for each analyte.

! Data that have been independently reviewed for conformance with Laboratory requirements.
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Surface water and groundwater perchlorate data are compared with the screening level of 4 ug/L
established in Section VIII.A.1.a of the Consent Order. Surface water sample results are compared to all
surface water standards without consideration of the designated use for the particular reach. For
example, data from an ephemeral reach, where only the higher acute aquatic life standards apply, may
be compared to the lower chronic aquatic life standards that apply only to perennial reaches. The New
Mexico Groundwater Standards (NMGS) apply to the dissolved portion of specified contaminants, except
that standards for mercury, organic compounds, and nonaqueous phase liquids apply to the total
unfiltered concentrations of the contaminants.

As required by the Consent Order, U.S. Environmental Protection Agency (EPA) Region 6 Tap Water
Screening Levels are used for groundwater constituents having no other regulatory standard. For these
screening levels, the tables indicate a risk type of C (cancer) or N (noncancer). For the cancer risk type,
the risk levels are for 10°® excess cancer risk. The Consent Order specifies screening with these values at
a risk level of 10” (rather than 10'6) excess cancer risk. Therefore, data must exceed the 10 screening
values by a factor of 10 or more to be above a risk level of 10™ excess cancer risk.

The data are evaluated using the following screening process.

e Pursuant to the Consent Order, the analytical results for all constituents are compared with
applicable water-quality standards (EPA maximum contaminant levels [MCLs], EPA
secondary maximum contaminant levels [SMCLs], New Mexico Groundwater and Surface
Water Standards, EPA Region 6 Tap Water Screening Levels) and the Consent Order
screening level for perchlorate.

e The analytical results for radioactivity are compared to the DOE biota concentration
guidelines (BCGs) for surface water and to the 4-mrem Derived Concentration Guides
(DCGs), EPA MCLs, EPA SMCLs, and New Mexico Environmental Improvement Board
(NMEIB) Radiation Protection Standards for groundwater. Except for drinking water, the
DCGs and MCLs serve as screening levels rather than as standards.

e Table E-1 (Appendix E) shows all detected values for perchlorate, radioactive and organic
compounds; and all values greater than half the lowest applicable standard for metals and
other general inorganic compounds. Because no analytical laboratory qualifiers are provided,
low-detection-limit tritium results greater than 3 times the 1 standard deviation total
propagated analytical uncertainty (or 30) are considered to be detections.

¢ Where unusual results are found for any compound, an analysis of all available results is
performed to determine if a decreasing or increasing trend exists.

Analytical results are presented graphically in Figure 4.2-1. Figure 4.2-1 contains modified clock diagrams
displaying a series of select analytes around the circumference and showing the concentration by the
length of the radius. An example of the clock diagrams is shown below.

The yellow ovals denote concentration along the axes; the red arcs indicate the applicable standard or
screening concentration; and the shaded sectors show the concentration of the analyte outside of the
circle’s circumference.

The analytes are selected from two datasets: those identified during the data screening performed for the
IFGMP (LANL 2006, 094043) and those identified during the data screening from this PME. Analytes that
are not above an applicable regulatory standard or are not detected are eliminated from the display.
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G\
N\a“gg\o

Example of a modified clock diagram

The analytes identified in the IFGMP data screening included aluminum, arsenic, nitrate, and selenium in
surface water; and aluminum, antimony, arsenic, bis(2-ethylhexyl)phthalate, chloride, fluoride, iron,
manganese, perchlorate, thallium, trichloroethene, and total dissolved solids in groundwater. The
analytes identified during this PME that are added to the data set are 1,1-dichloroethene and
1,1,1-trichloroethane.

For both surface water and groundwater, the selected analytes shown in blue are aluminum, iron, and
manganese. Arsenic, bis(2-ethylhexyl)phthalate, chloride, fluoride, nitrate, and thallium are shown in
green. Perchlorate is also shown in the green clock diagrams for surface water and springs. Total
dissolved solid concentrations are shown under the title of all sampling locations.

Analytes that are not shown on the diagrams are less than half the lowest applicable regulatory standard
or screening level, are not detected, or are radionuclides. Empty diagrams are shown for completeness
and allow the reader to see that some analytes are not present at certain locations. Note that some
standards or screening levels may exceed the highest concentration displayed and may not appear on
the diagram.

4.2.1  Surface Water (Baseflow)

Aluminum is the predominant metal present in surface water at concentrations above water-quality
standards. Elevated concentrations of this metal are derived from suspended sediment and sample
turbidity (LANL 2006, 093925).

A dissolved cadmium result from the baseflow station “Two Mile Canyon below TA-59” is 65% of the New
Mexico Aquatic Life Chronic Standard (NMALCS) but much below the Aquatic Life Acute Standard, which
applies at this ephemeral reach. Cadmium at this location is of natural origin due to the effects of sample
turbidity.

Dissolved lead concentrations at this location and at the baseflow station “Pajarito 0.5 mi above SR-501"
(a location west of the Laboratory) are 56% and 80% of the NMALCS, respectively. Lead is frequently
found at values above standards in surface water in several canyons at the Laboratory; there are many
possible sources including urban runoff (LANL 2006, 093925).
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Strontium-90 is detected (near the detection limit) in a filtered sample west of the Laboratory boundary at
the baseflow station “Pajarito 0.5 mi above SR-501.” However, strontium-90 is not found in the unfiltered
sample, casting doubt on the filtered result. The gross alpha result in the unfiltered sample at this location
is 35% of the New Mexico Livestock Watering Standard; the gross alpha values in surface water
commonly reflect naturally occurring radioactivity in the suspended sediment load.

4.2.2 Groundwater

An unfiltered groundwater sample shows that nitrate (as nitrogen) is present at 60% of the NMGS in
alluvial well 18-MW-9. Prior data are not available for this location. Total dissolved solids results for two
intermediate wells at TA-3 (03-B-10 and 03-B-13) are 60% of the NMGS. Prior data are not available for
03-B-10; the results in 03-B-13 are twice the values found in samples from June 2006.

All perchlorate results for springs and wells in the Pajarito Canyon watershed are well below the
screening level of 4 ug/L (at concentrations of less than 1 pg/L). A result for Bulldog Spring is 0.7 ug/L
and is in agreement with prior results.

Metals present in groundwater at concentrations above water quality standards are aluminum,
manganese, and iron. The concentrations of these metals in groundwater samples are a result of
suspended sediment, sample turbidity, or well construction artifacts rather than Laboratory contamination
(LANL 2006, 093925). Thus, results for these metals are not discussed in detail here.

A J-flagged (estimated) filtered arsenic result at R-32 at 976 ft is 67% of the EPA MCL (10 pg/L) and is
one of the higher results obtained for the port. This result was just above the method detection limit (MDL)
of 6 ug/L and was not found in a corresponding unfiltered sample. In a given sample, the total metals
result should be higher than the dissolved metals result. Therefore, the elevated arsenic result is
considered unreliable because of its proximity to the MDL. Future arsenic analyses will be performed
using an analytical method with a lower MDL.

The unfiltered chromium detection of 10 ug/L taken from R-32 at a depth of 976 ft is the second highest
result for the port. The filtered chromium result is 1.5 ug/L. It is difficult to draw any conclusions about this
result at present because the chromium concentrations are low. (Prior to 2005, all chromium values for
the well were below 2 ug/L.) A trend analysis is complicated by the use of three different analytical
methods over the past three years. In addition, there is no apparent increase in turbidity over time.
Filtered and unfiltered iron are generally decreasing, and filtered and unfiltered manganese results are
relatively stable just below 2 mg/L. In the last two years, unfiltered nickel concentrations have risen from
below 0.7 to slightly above 7 pg/L, while filtered nickel concentrations remain between 1 ug/L and 3 pg/L.

Filtered lead concentrations in 03-B-10 and 03-B-13 are above the EPA MCL of 15 ug/L. Lead was
detected at concentrations of 20 pg/L in well 03-B-13 and 18.4 ug/L in well 03-B-10. An unfiltered
beryllium result for 03-B-13 is 50% of the EPA MCL, and the unfiltered result for 03-B-10 was just below
it; filtered values are slightly lower. In June 2006, beryllium concentrations in samples from these wells
were below the MDL of 1 pg/L.

1,1,1-trichloroethane is present in intermediate well 03-B-10 at a concentration of 94 ug/L, which is above
the NMGS of 60 pg/L. In addition, 1,1-dichloroethene is detected in 03-B-10 at 5.39 pg/L, which is slightly
above the NMGS of 5 ug/L. With a few exceptions, organic detections in groundwater samples are
usually related to sampling and analysis cross-contamination issues rather than to Laboratory
contamination (LANL 2006, 093925). Most organic analytes are not consistently found in samples from a
given station. In groundwater, a steady detection of an organic compound across sampling events would
be expected if contamination were present. Certain organic compounds are frequently detected because
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of cross contamination in the analytical laboratory or in the field. These compounds include acetone,
methylene chloride, toluene, 2-butanone, di-n-butyl phthalate, di-n-octyl phthalate, and
bis(2-ethylhexyl)phthalate.

The diesel range organic analytes, several chlorinated solvents, dioxane, and chloroform are detected at
two intermediate wells at TA-3 (03-B-10 and 03-B-13), as in prior samples. High-melting explosive (HMX
[1,3,5,7-tetranitro-1,3,5,7-tetrazocine]) and RDX are present in samples at Kieling and Bulldog Springs;
and amino-2,6-dinitrotoluene[4-] was detected at Bulldog Spring, as in past sampling events.

RDX was found in a sample at R-18 at a concentration just above the MDL. However, this RDX result is
considered to be an analytical outlier because RDX is not detected in the field duplicate or in three prior
samples.

One or more of the pesticides DDD[4,4'-], DDE[4,4'-], and DDT[4,4'-] are found in samples at three
locations (18-BG-1, 18-MW-11, and R-22 at 1273 ft. in the regional aquifer). None of these locations have
prior detections of pesticides, an indication that the results are likely due to analytical laboratory
contamination.

Dichlorobenzene[1,3-] was found at Kieling Spring and at Bulldog Spring for the first time at
concentrations far below (<1% of) any standard or screening level. This compound has been detected in
groundwater samples nine times since 2001, twice in trip blanks, but never twice at any one location.
Dichlorobenzene[1,2-] was found in a sample at Charlie Spring. Detection of these compounds in
groundwater samples has been sporadic, and, in these cases, these results are likely to be the result of
analytical laboratory or field sampling cross-contamination.

Filtered and unfiltered gross alpha results in 03-B-10 and 03-B-13 ranged from about 5 to 7 pCi/L and are
below the EPA MCL of 15 pCi/L (for gross alpha not arising from uranium or radon). These gross alpha
results are greater than values found in June 2006. Several other radioactive analytes are detected in
these two wells: tritium (300 pCi/L); strontium-90 in 03-B-10 and 03-B-13; cesium-137 in 03-B-10; and
plutonium-239 in 03-B-13. However, they were not detected during past sampling events. The lack of
consistent detections between paired samples and prior samples indicates that these results are
analytical artifacts.

In R-18, strontium-90 is found in a filtered sample but not in the paired unfiltered sample or in the filtered
or unfiltered field duplicate. In addition, no strontium-90 detects occurred in prior samples at R-18. The
inconsistent detection of strontium-90 in the paired samples and prior samples suggests that this result is
an analytical artifact.

4.3 Sampling Program Modifications

One spring, TA-18 Spring, was silted over during the August 2006 flooding. The location of the spring will
continue to be monitored in the event that it might reemerge and be available for sampling in subsequent
PMEs. No other modifications to the PMEs for Pajarito Watershed are proposed at this time.

5.0 INVESTIGATION-DERIVED WASTE

Appendix F discusses the management of waste derived during this PME and contains the waste
management records for waste streams generated during this PME.
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6.0 SUMMARY

6.1 Monitoring Results

An evaluation of the field-parameter monitoring results presented in Table B-1 and subsequent monitoring
events will be provided in the annual update to the IFGMP.

6.2 Analytical Results

6.2.1  Surface Water (Baseflow)

Table 6.2-1 shows the number of baseflow analytical results that are above a standard or screening level.
The screening analysis of the baseflow analytical results indicates that five metals results are above
standards or screening levels. No general inorganics, organic compounds, or radioactivity concentrations
are above standards. The types of contaminants detected and their levels are consistent with prior data
where available. The analytical results from this PME support the watershed’s conceptual model with
respect to surface water quality as summarized in the IFGMP and included in Appendix A.

6.2.2 Groundwater

Table 6.2-1 shows the number of groundwater analytical results that are above a standard or screening
level. The screening analysis of the groundwater analytical results indicates that one organic compound
(bis(2-ethylhexyl)phthalate) is present in an alluvial groundwater sample at a concentration above the
EPA MCL. Aluminum, iron, and manganese are detected at concentrations above New Mexico
groundwater screening levels in eight filtered alluvial groundwater samples. Lead is present above the
EPA MCL in one filtered sample taken from the intermediate aquifer. Three organic compounds are
detected in intermediate-perched groundwater samples at concentrations above EPA screening levels.
Two organic compounds are present in intermediate-perched samples above New Mexico groundwater
screening levels. Manganese is detected in a regional monitoring well (R-32) at a concentration above
New Mexico groundwater screening levels. The types of contaminants detected and their concentrations
are consistent with prior data where available. The analytical results from this PME support the
watershed’s conceptual model with respect to groundwater quality as summarized in the IFGMP and
included in Appendix A.

6.3 Data Gaps

Table 6.3-1 provides a summary of the field-parameter and analytical data gaps encountered during this
PME. Table 2.0-1 and D-4 (Appendix D) provide a more detailed account of sampling event deviations
and data-quality exceptions.
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Table 2.0-1
Monitoring Locations and General Information
Sample Bottom Instantaneous
Collection Port Common Port Screened | Top Screen | Screen Depth | Stream Flow (ft3/s) | Water-Level
Location Name Date and Time Name Depth (ft) | Interval (ft) | Depth (ft) (ft) or Water Level (ft) Method

Surface Water (Baseflow)
Pajarito 0.5 mi above SR-501 28-Aug-06 n/a* n/a n/a n/a n/a 0.30 ft*/s n/a
Pajarito above Twomile 08-Aug-06 n/a n/a n/a n/a n/a 0.380 ft*/s n/a
Pajarito below confluences of | 24-Aug-06 n/a n/a n/a n/a n/a 0.434 ft/s n/a
South and North Anchor East
Basin
Two Mile Canyon below TA-59 | 25-Aug-06 n/a n/a n/a n/a n/a 0.057 ft’/s n/a
Twomile above Pajarito 29-Aug-06 n/a n/a n/a n/a n/a 0.432 ft*/s n/a
Spring
Anderson Spring 22-Aug-06 n/a n/a n/a n/a n/a 0.004456 ft*/s n/a
Bulldog Spring 30-Aug-06 n/a n/a n/a n/a n/a 0.004456 ft*/s n/a
Charlie's Spring 31-Aug-06 n/a n/a n/a n/a n/a 0.002228 ft*/s n/a
Homestead Spring 23-Aug-06 n/a n/a n/a n/a n/a 0.008912 ft*/s n/a
Kieling Spring 30-Aug-06 n/a n/a n/a n/a n/a 0.002228 ft*/s n/a
PC Spring 31-Aug-06 n/a n/a n/a n/a n/a 0.002228 ft*/s n/a
Starmer Spring 23-Aug-06 n/a n/a n/a n/a n/a 0.006684 ft*/s n/a
Alluvial Groundwater
18-BG-1 29-Aug-06 Single Completion |10 25 10 35 6764.57 ft Manual
18-MW-11 31-Aug-06 Single Completion |27 20 27 47 6722.13 ft Manual
18-MW-18 28-Aug-06 Single Completion | 12.5 10.5 12.5 23 6642.36 ft Trandsducer
18-MW-8 30-Aug-06 Single Completion |8 30 8 38 6735.77 ft Manual
18-MW-9 31-Aug-06 Single Completion | 6 25 6 31 6724.6 ft Trandsducer
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Table 2.0-1 (continued)

Sample Bottom Instantaneous
Collection Port Common Port Screened | Top Screen | Screen Depth | Stream Flow (ft3/s) | Water-Level
Location Name Date and Time Name Depth (ft) | Interval (ft) | Depth (ft) (ft) or Water Level (ft) Method
Intermediate-Perched Groundwater
03-B-10 23-Aug-06 Single Completion |20.6 10 20.6 30.6 7437 .44 ft Manual
03-B-13 24-Aug-06 Single Completion | 21.5 10 215 315 7436.93 ft Manual
R-19 18-Aug-06 MP2A 909.3 16.3 893.3 909.6 6168.44 ft Transducer
Regional Aquifer
R-18 16-Aug-06 Single Completion | 1358 23 1358 1381 6117.23 ft Transducer
R-19 15-Aug-06 MP3A 1191 44 1171.4 1215.4 5887.27 ft Transducer
R-19 16-Aug-06 MP4A 1413 7.2 1410.2 1417 .4 5879.95 ft Transducer
R-19 17-Aug-06 MP5A 1586 7.2 1582.6 1589.8 5876.84 ft Transducer
R-19 17-Aug-06 MP6A 1730 71 1726.8 1733.9 5869.09 ft Transducer
R-19 18-Aug-06 MP7A 1835 71 1832.4 1839.5 5866.17 ft Transducer
R-22 28-Aug-06 MP2A 962.8 41.9 947 988.9 5755.97 ft Transducer
R-22 22-Aug-06 MP3A 1274 6.7 1272.2 1278.9 5699.49 ft Transducer
R-22 22-Aug-06 MP4A 1378 6.7 1378.2 1384.9 5694.13 ft Transducer
R-22 21-Aug-06 MP5A 1448 5 1447.3 1452.3 5694.21 ft Transducer
R-23 15-Aug-06 Single Completion | 816 57.2 816 873.2 5697.7 ft Transducer
R-32 29-Aug-06 MP1A 870.9 7.7 867.5 875.2 5859.15 ft Transducer

* n/a = Not applicable.
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Table 3.4-1
Observations and Deviations

Location

Deviation

Cause

Impact

Comments

18-BG-1, 18-MW-11, 18-MW-18, 18-MW-8, 18-
MW-9, Anderson Spring, Bulldog Spring, Charlie's
Spring, Homestead Spring, Kieling Spring, PC
Spring, Pajarito 0.5 mi above SR-501, Pajarito
above Twomile, Pajarito below confluences of
South and North Anchor East Basin, R-18, R-19,
R-22, R-23, R-32, Starmer Spring, Two Mile
Canyon below TA-59, and Twomile above
Pajarito

All low-level tritium
data not reported from
analytical laboratory

Analytical laboratory is only
provider for this analysis currently
under contract. Analysis turn-
around time is greater than

30 days because this analysis
requires long count times and an
involved sample preparation step.

Data not included in
this Periodic
Monitoring Report
(PMR)

Data to be included in
following PMR

03-B-10, 03-B-13, 18-BG-1, 18-MW-11,
18-MW-18, 18-MW-8, 18-MW-9, Anderson
Spring, Bulldog Spring, Charlie's Spring,
Homestead Spring, Kieling Spring, PC Spring,
Pajarito 0.5 mi above SR-501, Pajarito above
Twomile, Pajarito below confluences of South and
North Anchor East Basin R-18, R-19, R-22,
R-23R-32, Starmer Spring, Two Mile Canyon
below TA-59, and Twomile above Pajarito

RDX breakdown
products data not
validated

Data validation incomplete
because this is a new method and
the data validation requirements
are being written for this new
method. Data validation will be
completed once validation
requirements are included in the
new data validation procedure.
Also, there is no standard
electronic deliverable for this data
because the method is newly
developed to meet NMED
requirements.

Data not included in
this PMR

Data to be included in
following PMR

18-MW-18, R-22

Pajarito above Twomile and Twomile above
Pajarito

All data were late from
analytical laboratory.

General Inorganic was
late from analytical
laboratory.

Additional information or
reanalysis was requested
because of problems with the
reported analytical data causing
delays in the data-reporting
process.

Data are not
included in this
PMR.

Data will be included in
subsequent PMR.

pays.ialep oulefed Joj Loday Buliojuo dipouad



,00¢ Ydrein

(114

1600-200¢d3

Table 3.4-1 (continued)

Location

Deviation

Cause

Impact

Comments

Pajarito above Twomile, R-22, 18-MW-11, 18-
MW-8, 18-MW-9, Bulldog Spring, Charlie's
Spring, Kieling Spring, PC Spring, R-22, and R-32

Field trip blank data

were late from

analytical laboratory.

Analytical laboratory reported
these QC data late because of an
error in processing the samples.
Analytical laboratory has
corrected the error, and all field
QC samples will be handled with
the field investigation samples.

Data are not
included in this
PMR.

Data will be included in
subsequent PMR.

R-17 and R23i

Samples were

collected after periodic

monitoring 