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Periodic Monitoring Report for Mortandad and Sandia Watersheds

EXECUTIVE SUMMARY

This periodic monitoring report provides the results of the periodic monitoring events (PMEs) conducted
by Los Alamos National Laboratory in the Mortandad and Sandia Watersheds. These PMEs were
conducted pursuant to the 2009 Interim Facility-Wide Groundwater Monitoring Plan, prepared in
accordance with the Compliance Order on Consent.

Water samples collected from various locations during these PMEs were analyzed for target analyte list
metals, volatile organic compounds, cyanide, semivolatile organic compounds, pesticides, polychlorinated
biphenyls, high explosives, radionuclides, low-level tritium, inorganics, perchlorate, stable isotopes, and
field parameters (alkalinity, dissolved oxygen, pH, specific conductance, temperature, and turbidity).

The PMEs documented in this report occurred from August 3 to August 19, 2009, and included the
sampling of base-flow stations and groundwater wells and well ports. There were no unreported surface
water and groundwater results from the Sandia Watershed above screening levels from previous
monitoring events to include in this report. Bis(2-ethylhexyl)phthalate was detected in R-46 in Mortandad
Canyon at a concentration of 38.2 pg/L from a previously unreported sample collected in June 2009. The
U.S. Environmental Protection Agency maximum contaminant level for this compound is 6 pg/L.

Two results from surface water samples collected during this PME from Mortandad Canyon exceeded the
New Mexico aquatic acute screening level. Twenty-nine results from groundwater samples collected
during this PME from Mortandad Canyon exceeded screening levels.

Two results from surface water samples collected during this PME from Sandia Canyon exceeded the
New Mexico aquatic chronic screening level. Three results from groundwater samples collected during
this PME from Sandia Canyon exceeded screening levels. A filtered manganese value of 677 pg/L at
alluvial well SCA-1-DP exceeded the New Mexico Water Quality Control Commission (NMWQCC)
groundwater standard screening level of 200 pg/L. At intermediate aquifer well SCI-2, the filtered
chromium value was 510 pg/L, which exceeded the NMWQCC groundwater standard screening level of
50 pg/L. At regional aquifer well R-36, the bis(2-ethylhexyl)phthalate value if 10.7 pug/L exceeded the
Environmental Protection Agency maximum contaminant level screening level of 6 pg/L.
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1.0 INTRODUCTION

This report documents quarterly groundwater monitoring conducted by Los Alamos National Laboratory
(LANL or the Laboratory) in the Mortandad and Sandia Watersheds pursuant to the Interim Facility-Wide
Groundwater Monitoring Plan (IFGMP) (LANL 2009, 106115), prepared in accordance with the
Compliance Order on Consent (the Consent Order). The periodic monitoring events (PMESs) occurred
from August 3 to August 19, 2009, and included sampling at base-flow stations and groundwater wells
and well ports.

Sections VIII.A and VIII.C of the Consent Order identify New Mexico Water Quality Control Commission
(NMWQCC) groundwater and surface-water standards, including alternative abatement standards and
U.S. Environmental Protection Agency (EPA) drinking water maximum contaminant levels (MCLs), as
cleanup levels for groundwater when corrective action is implemented. NMWQCC groundwater
standards, MCLs, and EPA regional screening levels for tap water are used as screening levels for
monitoring data and are provided in this report.

This report presents the following information:

e general background information on the watershed
e field-measurement monitoring results
e water-quality monitoring results

e results of the screening analysis (comparing these PME results with regulatory standards and
results from previous reports)

e asummary 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.

11 Background: Mortandad Watershed

Mortandad Watershed is an east-to-southeast trending drainage that heads on the Pajarito Plateau near
the main Laboratory complex at Technical Area 03 (TA-03) at an elevation of 7380 ft (2249 m). The
drainage extends about 9.6 mi (15.5 km) from its headwaters to its confluence with the Rio Grande at an
elevation of 5440 ft (1658 m). The watershed crosses San lldefonso Pueblo land for several miles before
joining the Rio Grande.

Mortandad Watershed is located in the central portion of the Laboratory and covers approximately 10 mi?
(25.9 kmz). San lldefonso Pueblo is directly adjacent to a portion of the Laboratory’s eastern boundary
and includes the eastern end of Mortandad Watershed. The watershed contains several tributary canyons
that have received contaminants released during historical Laboratory operations. The most prominent
tributary canyons include Ten Site Canyon, Pratt Canyon, Effluent Canyon, and Cafiada del Buey.
Current and former TAs located in the Mortandad Watershed include TA-03, TA-04, TA-05, TA-18, TA-35,
TA-42, TA-46, TA-48, TA-50, TA-51, TA-52, TA-54, TA-55, and TA-59. The primary sources of
contamination in this watershed are attributed to past releases of contaminants from outfalls and spills at
TA-35 and TA-50, including the Radioactive Liquid Waste Treatment Facility (RLWTF) at TA-50. Metals
and volatile organic compounds have historically been released into the canyon. Nitrate, perchlorate,
fluoride, molybdenum, and radionuclides are some of the contaminants that have been detected in
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Mortandad Canyon alluvial groundwater. Contamination from perchlorate and nitrate is present in the
vadose zone beneath the portion of Mortandad below the confluence of Ten Site Canyon. Nitrate,
perchlorate, chromium, and tritium are detected in both intermediate and regional groundwater.

1.2 Background: Sandia Watershed

Sandia Watershed is located within the central part of the Laboratory. Sandia Canyon heads on
Laboratory property within TA-03 at an elevation of approximately 7300 ft (2225 m) and trends east-
southeast across the Laboratory, Bandelier National Monument, and San lldefonso Pueblo. Sandia
Canyon merges with the Rio Grande in White Rock Canyon at an elevation of 5450 ft (1661 m).

The area of the Sandia Watershed is approximately 5.5 mi’ (14.2 kmz). Perennial streamflow and
saturated alluvial aquifer conditions occur in the upper and middle portions of the canyon system because
of sanitary wastewater and cooling-tower discharges to the canyon from operating facilities. A wetland of
approximately 7 acres has developed as a result of cooling-tower discharges. Polychlorinated biphenyls
have been detected in sediment samples collected from the wetland area, and mercury has been
detected in surface-water samples.

TAs located in the Sandia Watershed include TA-03, TA-20, TA-53, TA-60, TA-61, and TA-72.
Approximately 264 solid waste management units (SWMUSs) and areas of concern (AOCs) are located
within these TAs. The SWMUs and AOCs include industrial outfalls and open-detonation firing sites.

2.0 SCOPE OF ACTIVITIES
The PMEs for the Mortandad and Sandia Watersheds were conducted pursuant to the 2009 IFGMP.

Tables 2.0-1 and 2.0-2 provide the location name, sample collection date, port name, port depth,
screened interval, top and bottom screen depths, casing volume, purge volume, base flow, groundwater
elevation and water-level method for each of the monitored locations. These locations are shown 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 the PMEs are
documented in the 2009 IFGMP.

3.2 Field Parameter Results

Appendix A contains the field parameter results for these PMEs and the three previous PMEs for each
watershed.

33 Groundwater Elevations and Base Flow Observations

The periodic monitoring water-level data for these events and the previous three monitoring events for
each watershed are presented in Appendix B. For wells equipped with transducers, the reported water
level is the water-level measurement taken earliest on the day of sampling. All manual measurements are
recorded immediately before sampling. The groundwater elevation measurements taken during these
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PMEs and for previous sampling events are shown graphically on Plate 1. Base-flow measurements are
shown on Plate 2.

3.4 Deviations from Planned Scope

Tables 3.4-1 and 3.4-2 describe the field-work deviations from the planned scope of the PMEs for
Mortandad and Sandia Watersheds. Table 3.4-3 presents a list of analytes for which the practical
guantitation limits (PQLs) and method detection limits (MDLS) are greater than screening levels.

4.0 ANALYTICAL DATA RESULTS
4.1 Methods and Procedures

All methods and procedures used to perform the analytical activities of the PMEs are documented in the
2009 IFGMP. Purge water is managed and characterized in accordance with Waste Characterization
Strategy Form 39268 and ENV-RCRA-SOP-010.1, Land Application of Groundwater. ENV-RCRA-SOP-
010.1 implements the NMED-approved Notice of Intent Decision Tree for land application of drilling,
development, rehabilitation, and sampling purge water.

All sampling, data reviews, and data package validations were conducted using standard operating
procedures (SOPs) that are part of a comprehensive quality assurance program. The quality program and
procedures are available at http://www.lanl.gov/environment/all/ga.shtml. Completed chain-of-custody
forms serve as an analytical request form and include the requester or owner, sample number, program
code, date and time of sample collection, total number of bottles, list of analytes to be measured, bottle
sizes, and preservatives for each analysis required.

The required analytical laboratory batch quality control (QC) is defined by the analytical method, the
analytical statement of work, and generally accepted laboratory practices. The analytical laboratory
assigns qualifiers to the data to indicate the quality of the analytical results. The laboratory batch QC is
used in the secondary data-validation process to evaluate the quality of individual analytical results,
evaluate the appropriateness of the analytical methodologies, and measure the routine performance of
the analytical laboratory.

In addition to batch QC performed by laboratories, the Laboratory submitted field QC samples to test the
overall sampling and analytical laboratory process and to spot-check for analytical problems. These
results are used in secondary validation along with information provided by the analytical laboratory.

After the Laboratory receives the analytical laboratory data packages, the packages receive secondary
validation by an independent contractor, Analytical Quality Associates, Inc. (AQA). The reviews by AQA
follow the guidelines set in the DOE model SOP for data validation, which includes reviewing the data
guality and the documentation’s correctness and completeness; verifying that holding times were met;
and ensuring that analytical laboratory QC measures were applied, documented, and kept within contract
requirements. As a result of secondary validation, a second set of qualifiers is assigned to the analytical
results.

The Laboratory assigns detection status to the analytical result based on the analytical laboratory and
secondary validation qualifiers. A “<” symbol indicates that based on the qualifiers the result was a
nondetection.
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4.2 Analytical Data

Appendix C presents the analytical data for each watershed from the PMEs and from the three sampling
events immediately before the August 2009 sampling event. The screening levels with which the results
are compared are presented in Table 4.2-1. The analytical laboratory reports (including chain-of-custody
forms, data validation, etc.) are provided in Appendix F.

Appendix C contains all data collected during the PMEs (i.e., all data that have been independently
reviewed for conformance with Laboratory requirements), with the following constraints.

e All data

®,
0.0

Data that are R-qualified (rejected because of noncompliance regarding QC acceptance
criteria) during independent validation are considered “not detected” but are still reported.
Analytical laboratory QC results, including matrix spike and matrix spike duplicates, are
not included in the data set.

e Radionuclides

All low-detection-limit tritium data are reported. Results greater than 3 times the 1
standard deviation total propagated analytical uncertainty (or 30) are considered to be
detections.

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.

Otherwise, all detections are reported at all locations, that is, results without a laboratory
qualifier of U or X (abbreviations that indicate that the analyte was not detected).

e Nonradionuclides

7
°n

All results, excluding nondetections, are reported. Field duplicates, reanalyses, field
blanks, trip blanks, equipment blanks, and different analytical methods are also reported.

Data for periodic monitoring reports are evaluated using the following screening process.

e Surface water and groundwater perchlorate data were compared with the screening level of
4 ug/L established in Section VIII.A.1.a of the Consent Order. Surface water sampling results
were compared with all surface water standards without consideration of the designated use for
the particular reach.

e The NMWQCC groundwater standards apply to the dissolved (filtered) portion of specified
contaminants; however, the standards for mercury, organic compounds, and nonaqueous-phase
liquids apply to the total unfiltered concentrations of the contaminants.

e Asrequired by the Consent Order, EPA Regional Screening Levels for Tap Water (formerly
Region 6 Screening Levels for Tap Water) are used for constituents having no other regulatory
standard and for which toxicological information is published. For these screening levels, the
tables indicate a risk type of C (cancer) or N (honcancer). 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 107 (rather than 10°°) 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 107> excess cancer risk.
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e The analytical results for radioactivity are compared with the DOE Biota Concentration Guide
(BCG) for surface water and Derived Concentration Guidelines (DCGs) for groundwater.

Tables D-1 through D-21 in Appendix D show all analytical results for perchlorate, radionuclides, and
organic compounds and all values greater than half the lowest applicable screening-level values for
metals and general inorganic compounds.

Analytical results are presented graphically in Appendix E in diagrams displaying a series of selected
analytes. The analytes were selected from data collected during the PMESs because they were above
screening levels at least once during the three most recent sampling events. Once an analyte meets this
criterion, the concentrations of the analyte are plotted for a 3-yr period. If 3 yr of data are not available,
then all available results for the analyte are plotted. When shown, the solid red lines depict applicable
screening levels.

Tables 4.2-2 and 4.2-3 show results for surface water and groundwater (by hydrogeologic zone for a
specific analytical suite) that are above screening levels. Multiple detections of a particular constituent at
a location are counted as one result. For example, if aluminum is detected above a screening level in
both a primary sample and a field duplicate, only the highest result is shown.

Figures 4.2-1 through 4.2-8 show analyte concentrations from the current PME that exceed screening
levels at more than one sampling location. For example, filtered chromium was above the NMWQCC
groundwater screening level at intermediate well SCI-2 and regional wells R-28 and R-42, so all available
chromium values from the current PME are shown on the map in addition to the screening level
exceedances which are displayed in yellow boxes. For this PME, the analytes displayed include filtered
chromium, perchlorate, aluminum, iron, manganese, and unfiltered gross beta, strontium-90, and
bis-2(ethylhexyl)phthalate.

4.2.1 Surface Water (Base Flow): Mortandad Watershed
No surface water results were unreported from previous monitoring.

The filtered aluminum concentration at location M-1W of 911 pg/L was above the New Mexico Aquatic
Life Acute Screening level of 750 ug/L, which applies in this ephemeral reach. At M-1W, the filtered
aluminum results since 2005 range from 79 pg/L to 12,500 ug/L. At location Mortandad below Effluent
Canyon the filtered aluminum value was 749 pg/L, which is just below the New Mexico Aquatic Life Acute
Screening level of 750 pg/L, which applies in this ephemeral reach.

The unfiltered cesium-137 activity at Mortandad below Effluent Canyon of 57.6 pCi/L was above the
40 pCi/L DOE BCG. Measurements of unfiltered cesium-137 activity since 2002 range from 17 pCi/L to
89 pCilL.

4.2.2 Surface Water (Base Flow): Sandia Watershed
No surface water results were unreported from previous monitoring events.

The filtered copper concentration of 9.05 ug/L at location South Fork of Sandia Canyon at E122 was an
estimated value. It was above the NMWQCC Aquatic Chronic Screening level of 9 ug/L, calculated at
100 mg/L of hardness, which applies in this perennial reach. A previous copper detection occurred at a
lower concentration in February 2008. Copper was not detected during the other 14 sampling events
since 2006.
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The filtered aluminum concentration of 121 pg/L at location Sandia below Wetlands was an estimated
value. It was above the NMWQCC Aquatic Chronic Screening level of 87 pg/L, which applies in this
perennial reach. Many of the measurements made since 2002 were undetectable at a MDL of 68 ug/L.
Detected concentrations of filtered aluminum from five previous sampling events ranged from 52 pg/L to
100 pg/L.

4.2.3 Groundwater: Mortandad Watershed

The unfiltered strontium-90 activities in samples from four alluvial wells (MCO-3, MCO-4B, MCO-5, MCO-6)
were above the 8 pCi/L EPA MCL screening level. The strontium-90 activities at these wells ranged
between 13.5 pCi/L and 81 pCi/L since 1999 and show no distinct trend. The unfiltered gross-beta activities
for these same wells were above the 50 pCi/L EPA drinking water system screening level. The gross-beta
activities at these wells ranged between 45 pCi/L and 262 pCi/L since 1999 and show no distinct trend.

At alluvial well MCO-3, the activities of unfiltered americium-241, plutonium-238, and plutonium-239/240
were above the respective DOE 4 mrem drinking water dose concentration guides of 1.2 pC/L, 1.6 pC/L,
and 1.2 pC/L, respectively. The previous sample analyzed for these constituents at this well was collected
in 2004. The recent values are at the upper end of somewhat variable results from this well and nearby
MCA-5 during the past 10 yr. The lower part of MCO-3 is exposed by bank erosion, and samples may be
affected by surface water.

The perchlorate concentrations at four alluvial wells (MCO-4B, MCO-5, MCO-6, MCO-7) ranged from
7.26 pg/L to 21.9 pg/L and were above the Consent Order screening level of 4 pg/L for perchlorate.
Alluvial groundwater concentrations of perchlorate have dropped, especially near the outfall, following the
removal of perchlorate from RLWTF effluent in March 2002.

The filtered iron or manganese results at three alluvial wells (MCO-0.6, MCO-2, MCA-1) were above the
respective NMWQCC groundwater screening levels of 1000 pg/L and 200 ug/L, respectively. Most of the
previous results at these locations have been above the screening levels.

The nitrate (plus nitrite as nitrogen) concentration of 11.7 mg/L in intermediate groundwater well MCOI-6
was above the 10 mg/L NMWQCC groundwater screening level. The previous concentrations at MCOI-6
have decreased from 20.4 mg/L to 11.7 mg/L since 2005. The recent value is the lowest.

Perchlorate concentrations at the three intermediate groundwater wells (MCOI-4, MCOI-5, MCOI-6)
ranged from 64 pg/L to 95 ug/L, above the Consent Order perchlorate screening level of 4 ug/L. Results
at MCOI-4 have decreased since 2007 to the latest value of 64.8 ug/L from earlier values of 134 pg/L to
166 pg/L measured since 2005. MCOI-5 concentrations have shown some variability since the well was
first sampled in 2005 but are trending lower since 2006 from 130 pg/L to the latest value of 85 pg/L. At
MCOI-6 the results have generally fluctuated between about 160 pg/L and 210 pg/L since 2005; the
results in 2009 ranged from 91 pg/L to 104 ug/L.

The perchlorate concentration in regional well R-15 was 7.38 ug/L, above the Consent Order screening
level of 4 pug/L. This value is the highest measured by the liquid chromatography/mass spectrometry
method since 2003; a field duplicate result was 7.01 pg/L. Other values since 2003 ranged from 4.6 pg/L
to 7.1 pg/L, although many were estimated.

In regional well R-28, the filtered chromium concentration was 383 ug/L, compared to the NMWQCC
groundwater screening level of 50 ug/L. Over the last 4 yr the values have ranged from 310 pg/L to
468 pg/ L and show no trend with time. At regional well R-42, the filtered chromium concentration was
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1000 ug/L, the highest to date. The well was first sampled in October 2008, and values have ranged from
744 pg/L to 1000 pg/L.

Bis(2-ethylhexyl)phthalate was detected in R-46 during sampling events in June and August 2009. The
results were 38.2 pg/L and 39.1 pg/L, above the EPA MCL of 6 pg/L. Results in field duplicates at these
sampling events were 30.8 pg/L and 26.0 pg/L. These were the third and fourth samples from the well;
the compound was not detected in the first sample. The highest result from a May 2009 sample was

96 pg/L.

4.2.4 Groundwater: Sandia Watershed
No unreported groundwater results from previous monitoring events were above screening levels.

The filtered manganese result of 677 pg/L at alluvial well SCA-1-DP was above the NMWQCC
groundwater screening level of 200 pg/L. For eight measurements at SCA-1 since 2006, most have been
above screening levels. This is the third sample from SCA-1-DP, a nearby drive-point well; all results
have been above the screening level. Turbidity for the recent sample was 21 nephelometric turbidity units
(NTU); the previous two values were 102 NTU and 9.2 NTU.

The filtered chromium result of 510 pg/L at intermediate well SCI-2 was above the NMWQCC
groundwater screening level of 50 pg/L. Results for five sampling events since October of 2008 ranged
from 471 ug/L to 658 pg/L.

The bis(2-ethylhexyl)phthalate result of 10.7 pg/L from regional well R-36 was above the EPA MCL of
6 ug/L. Results from three earlier sampling events ranged from 59.1 pg/L to 9.3 ug/L.

4.3 Sampling Program Modifications

No modifications to the periodic monitoring sampling for the Mortandad or Sandia watersheds are
proposed at this time.

5.0 SUMMARY AND INTERPRETATIONS

51 Monitoring Results

An evaluation of the field-parameter monitoring results is presented in Appendix A.

5.2 Analytical Results
5.2.1 Surface Water (Base Flow): Mortandad Watershed
No surface water results were unreported from previous monitoring events.

Two results from surface water samples collected during this PME from Mortandad Canyon exceeded
screening levels (Table 4.2-2). One aluminum result was near but less than the screening level.

5.2.2 Surface Water (Base Flow): Sandia Watershed
No surface water results were unreported from previous monitoring events.

Two results from surface water samples collected during this PME exceeded screening levels (Table 4.2-3).
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5.2.3 Groundwater: Mortandad Watershed

Bis(2-ethylhexyl)phthalate was detected above the EPA MCL screening level in R-46 at a concentration
of 38.2 ug/L from a previously unreported sample collected in June 2009.

The types of contaminants detected and their concentrations are consistent with data from previous
monitoring events in this watershed.

Twenty-nine results from groundwater samples collected during this PME from Mortandad Canyon
exceeded screening levels (Table 4.2-2).

5.2.4 Groundwater: Sandia Watershed
No groundwater results unreported from previous monitoring events were above screening levels.

Three results from groundwater samples collected during this PME from Sandia Canyon exceeded
screening levels (Table 4.2-3).

5.3 Data Gaps

Tables 3.4-1 and 3.4-2 summarize the field parameter data gaps encountered during the PMEs. The
tables also provide a detailed account of sampling-event deviations. Table 3.4-3 presents a list of
analytes whose PQLs and MDLs are above the screening level. This table is applicable to all current and
previous PME data.

6.0 REFERENCES

The following list includes all documents cited in this report. Parenthetical information following each
reference provides the author(s), publication date, and ER ID number. This information is also included in
text citations. ER ID numbers are assigned by the Environmental Programs Directorate’s Records
Processing Facility (RPF) and are used to locate the document at the RPF and, where applicable, in the
master reference set.

Copies of the master reference set are maintained at the NMED Hazardous Waste Bureau and the
Directorate. The set was developed to ensure that the administrative authority has all material needed to
review this document, and it is updated with every document submitted to the administrative authority.
Documents previously submitted to the administrative authority are not included.

LANL (Los Alamos National Laboratory), May 2009. “2009 Interim Facility-Wide Groundwater Monitoring
Plan,” Los Alamos National Laboratory document LA-UR-09-1340, Los Alamos, New Mexico.
(LANL 2009, 106115)
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