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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) and managed by Los Alamos National Security, LLC. The Laboratory
is located in north-central New Mexico approximately 60 mi northeast of Albuquerque and 20 mi northwest
of Santa Fe. The Laboratory site covers 40 mi’ of the Pajarito Plateau, which consists of a series of fingerlike
mesas separated by deep canyons containing perennial and intermittent streams running from west to east.
Mesa tops range in elevation from approximately 6200 to 7800 ft above mean sea level.

The Laboratory is participating in a national effort by DOE to clean up sites and facilities formerly involved
in weapons research and development. The goal of the Laboratory’s efforts is to ensure past operations
do not threaten human or environmental health and safety in and around Los Alamos County, New
Mexico. To achieve this goal, the Laboratory is currently investigating sites potentially contaminated by
past Laboratory operations.

This “Interim Measures Work Plan for Stabilization of the Sandia Canyon Wetland” is prepared in
response to New Mexico Environment Department’s (NMED’s) “Approval with Modification, Phase |l
Investigation Work Plan for Sandia Canyon” letter dated January 4, 2011 (NMED 2011, 111518). The
approval with modifications letter requires the Laboratory to submit a work plan to stabilize the eastern
end of the wetland in Sandia Canyon to prevent further upstream migration of the headcut. The work
presented in this work plan is being conducted as an interim measure under section VII.B, Compliance
Order on Consent (Consent Order). As described in section VII.B.1 of the Consent Order, interim
measures are conducted to reduce or prevent migration of contaminants which have or may result in an
unacceptable human or environmental receptor exposure to contaminants while long-term corrective
action remedies are evaluated and implemented. The objective of the interim measure described in this
work plan is to stabilize the wetland to reduce erosion and subsequent downstream migration of
contaminated sediments.

Based on analysis of orthophotographs and field evidence, a small wetland existed near the eastern end
of the current extent of wetland in Sandia Canyon before establishment of the Laboratory. The introduction
of industrial effluent into Sandia Canyon, along with stormwater and snowmelt inputs, allowed the wetland
to expand further upstream and to trap significant volumes of fine-grained organic-rich sediments. Wetland
stabilization is considered in the context of active stormwater-related sediment erosion and the potential for
a future decrease of effluent volume into Sandia Canyon associated with the Sanitary Effluent Reclamation
Facility (SERF) expansion project. SERF expansion is designed to further treat and recycle sanitary
wastewater to support various cooling towers associated with Laboratory facilities. As such, outfall
volumes released into Sandia Canyon could be reduced but will be maintained at a level sufficient to
maintain physical stability and geochemical functioning of the Sandia Canyon wetland.

This work plan presents the preliminary conceptual interim measures to be implemented to stabilize the
wetland environment in upper Sandia Canyon and the schedule for implementation of those measures.
The goal of the stabilization effort is to maintain and enhance hydrologic and geochemical functioning of
the wetland. Hydrologic attributes of the wetland enable dense root-binding vegetation (cattails) to thrive.
Dense cattail vegetation has an important role in reducing peak stormwater discharge, minimizing erosion
of sediments and adsorbed contaminants and causing deposition of suspended sediments because of
high flow-path tortuosity. Geochemical stability maintains the strong reducing condition that keeps
contaminants which may be prone to mobility under oxidizing conditions in a reduced and stable state.
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2.0 CONCEPTUAL MODEL FOR REACH S-2 OF SANDIA CANYON

Sandia Canyon watershed starts from the Pajarito Plateau in Technical Area 3 (TA-03) and extends
southeastward approximately 10.9 mi (17.6 km) to the Rio Grande. Effluent from daily Laboratory
wastewater releases and periodic storm events support a broad, 3-acre (1.2-hectare) wetland within reach
S-2 (Plate 1). Reach S-2 contains post-Laboratory-aged (post-1942) sediment deposits (including fine and
coarse deposits) in the canyon floor with interbedded alluvial fan deposits and colluvium along the
margins. These deposits overlie the base of unit 3 of the Tshirege Member of the Bandelier Tuff. The
canyon-floor sediment deposits vary in width from approximately 82 to 197 ft (25 to 60 m). Cross-sections
through the canyon-floor deposits at various locations in reach S-2 are provided in the 2009 Sandia
Canyon investigation report (SCIR) (LANL 2009, 107453). The nature, sources, extent, fate, and transport
of contaminants associated with sediment, surface water, and groundwater in reach S-2 are discussed in
section 7 of the SCIR.

In this section, aspects of a conceptual model for polychlorinated biphenyls (PCBs) and chromium (the
primary contaminants associated with sediment in the wetland) that are relevant to stabilization of the
Sandia Canyon wetland are discussed. Key aspects of the conceptual model include (1) sources and
current distribution of PCBs and chromium in the wetland, (2) wetland hydrology, (3) geochemical
functioning and stability in the wetland, and (4) physical stability of the wetland.

2.1 Contaminant Sources and Distribution in Sandia Canyon Wetland

Chromium was released as part of the TA-03 power plant discharge from 1956 to 1972. In particular,
potassium dichromate usage for cooling tower water treatment resulted in an estimated total release of
approximately 31,000 to 72,000 kg (69,000 to 160,000 Ib) of hexavalent chromium [Cr(VI)] into the south
fork of upper Sandia Canyon [Solid Waste Management Unit (SWMU) 03-012(b)] (LANL 2007, 098938).
PCBs were released primarily from a transformer storage facility [SWMU 03-056(c)] along the south fork
of Sandia Canyon (reach S-1S). Remediation for PCB contamination at this SWMU was completed in
2001.

Reach S-2 is the most important part of Sandia Canyon in the context of sediment contamination because
of the proximity to contaminant sources, the large volume of sediment deposited during the period of
active contaminant releases, the presence of high concentrations of organic matter in the wetland, and
the deposition of large amounts of silt and clay. About 80% to 90% of the chromium and PCB
contamination within the Sandia Canyon watershed sediment deposits is located within this reach of
upper Sandia Canyon.

Approximately 84% of the total chromium in Sandia Canyon sediments is contained within reach S-2,
where concentrations are highest and where a large volume of post-1942 sediment exists. The most
probable mean estimate of anthropogenic chromium mass in post-1942 sediment deposits in Sandia
Canyon is 18,000 kg (40,000 Ib), with approximately 70% of the total contained within fine-grained, silt-
and clay-sized sediment. Solid organic matter and saturated alluvium in the Sandia Canyon wetland
produce geochemically reducing conditions favorable to converting soluble hexavalent chromium [Cr(VI)]
released in cooling water to insoluble and less toxic trivalent chromium [Cr(l1)], which is particularly stable
in this environment. Trivalent chromium concentrations up to 3740 mg/kg occur within organic-rich
sediments in reach S-2, and average chromium concentrations in the fine-grained sediment in S-2

(600 mg/kg) greatly exceed those in sediments in any other reach of the canyon. The highest
concentration, 3740 mg/kg, was measured in fine-grained sediments in the east part of reach S-2. In
reach S-2, Cr(VI) concentrations average <0.1% of the total chromium concentrations. This indicates that
the vast majority of the chromium in Sandia Canyon sediment is Cr(lll).
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Chromium concentrations are slightly higher in surface-water samples collected immediately downstream
of the wetland, suggesting some mobilization and transport of chromium from the wetland. Microfiltration
experiments comparing water sampled through 0.45-um filters (typical filter size used for water samples)
and 0.02-um filters, however, suggest that most of the additional chromium released is in the form of
Cr(ll.

PCBs in reach S-2 sediment are mostly a mixture of Aroclor-1254 and Aroclor-1260, but Aroclor-1248
and Aroclor-1242 also occur in low concentrations. Estimated inventories of PCBs in Sandia Canyon
sediment deposits range from approximately 3 kg (7 Ib) for Aroclor-1248 to 35 kg (78 Ib) for Aroclor-1254.
As with chromium, most of the mass is contained within reach S-2, ranging from an estimated 79% for
Aroclor-1260 to 99.6% for Aroclor-1248. Most of the PCBs are also associated with fine-grained
sediment, ranging from an estimated 68% for Aroclor-1242 to 75% for Aroclor-1260. An estimated 88% of
Aroclor-1254 is contained within reach S-2. The highest concentration (2.53 mg/kg) of this Aroclor in
Sandia Canyon was measured from a depth-integrated sample (0 to 2.08 m deep) from an auger hole
through the c2b unit in the middle of reach S-2. Aroclor-1242 was detected in one sample from reach S-2,
a depth-integrated sample through the entire thickness of alluvium in the active cattail wetland. This is a
detection frequency of 1% in S-2 (1 of 88 samples). Aroclor-1248 was detected in two samples in reach
S-2 (2% detection frequency). For Aroclor-1260, the highest concentration in Sandia Canyon sediments
was measured in reach S-2 (2.08 mg/kg) from a sediment deposit that previously had cattails located just
east of the current downstream wetland extent.

Aroclor-1254 and Aroclor-1260 are consistently detected in surface-water base flow immediately
downgradient of the wetland (gage E123) at concentrations that exceed the human health criterion for
perennial water (0.00064 ug/L). In alluvial groundwater, these two PCBs are detected infrequently at well
SCA-1 within the wetland, at concentrations below the U. S. Environmental Protection Agency maximum
contaminant level of 0.5 pg/L. The detection of these two Aroclors in waters in the immediate vicinity of
the wetland is likely from the presence of suspended sediment in these samples.

2.2 Hydrology of the Sandia Canyon Wetland

Sources of surface water in reach S-2 are currently dominated by effluent releases. Sandia Canyon heads
on the Pajarito Plateau in the TA-03 area and has little snowmelt runoff. Stormwater runoff is related to
precipitation onto paved and other low-permeability surfaces. Effluent releases to Sandia Canyon have
occurred since the early 1950s and continue today. The primary sources for the releases are the
Laboratory’s treated sanitary wastewater and cooling tower blow-down. Currently, three National Pollutant
Discharge Elimination System (NPDES) permitted outfalls (001, 03A027, and 03A199) discharge to upper
Sandia Canyon in the TA-03 area. These three existing outfalls accounted for 137 million gal. (519 million
L) in 2008. The single largest wastewater discharge at the Laboratory is from Outfall 001. Treated sanitary
wastewater effluent from the TA-46 Sanitary Wastewater Systems (SWWS) plant accounts for the majority
of the Outfall 001 effluent volume, measuring 101 million gal. (382 million L) in 2008. Boiler water blow-
down from the TA-03 power plant added an additional 15 million gal. (57 million L) to the Outfall 001
effluent volume in 2008. Cooling tower blow-down from the TA-03 Nicholas C. Metropolis Center for
Modeling and Simulation, also known as the Strategic Computing Complex or the Metropolis Center, and
blow-down from the Laboratory Data Communications Center discharge the balance of the effluent into the
upper reach of Sandia Canyon via Outfalls 03A027 and 03A199, respectively (LANL 2009, 107453).

Stream gage E121 upgradient and stream gage E123 downgradient of the wetland, respectively, have
experienced peak flows of no more than 140 cubic feet per second (cfs) and 86 cfs, respectively, during
the period of record beginning in 2002 for E121 and 1999 for E123. Data from 2007 and 2008 indicate
that industrial outfalls contribute approximately 75% of the total surface-water flow in the canyon, with



































