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Introduction

This certification documents the no exposure condition of Site 50-009 (referred to as Solid Waste
Management Unit [SWMU] 50-009 under the New Mexico Environment Department [NMED] Compliance
Order on Consent [Consent Order]) for completion of corrective action at site monitoring area (SMA)
T-SMA-1 under Part 1.E.2(c) of National Pollutant Discharge Elimination System (NPDES)

Permit No. NM0030759 (the Individual Permit or Permit), issued by the U.S. Environmental Protection
Agency (EPA) to the U.S. Department of Energy (DOE) and Los Alamos National Security, LLC (LANS),
collectively, the Permittees. Site 50-009 is associated with site monitoring area (SMA) T-SMA-1 and is a
High Priority Site. Storm water samples collected from T-SMA-1 on July 30, 2011, and August 15, 2011,
exceeded target action levels (TALs) for copper, zinc, and polychlorinated biphenyls (PCBs). Corrective
action is to be certified complete within 3 yr of the effective date of the Individual Permit (i.e., November 1,
2013). T-SMA-1 also contains High Priority Site 50-006(a), for which the Permittees are pursuing a
certificate of completion under Part 1.E.2(d) of the Permit. A request for extension for completion of
corrective action for Site 50-006(a) resulting from a force majeure event was submitted to EPA by the
Permittees on September 23, 2013 (LANL 2013).

The T-SMA-1 drainage area is located within the northern portion of Los Alamos National Laboratory’s (the
Laboratory’s) Technical Area 50 (TA-50). The T-SMA-1 drainage area includes portions of Site 50-009,
which consists of a closed landfill comprised of subsurface disposal pits and shafts. Within Site 50-009, the
SMA drainage area overlies two entire pits (Pit 6 and the Chemical Pit), shaft group 1 and portions of five
other pits (Pits 1 through 5), and shaft groups 2 and 3. Currently, the area overlying operational and interim
cover layers at Site 50-009 is undeveloped, vegetated, and stabilized. Figure 1 provides a 2011 aerial
photograph depicting developed conditions within T-SMA-1 and the extent of the subsurface disposal units
of Site 50-009.
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Site 50-009 consists of seven former disposal pits and 108 shafts [also referred to as Material Disposal
Area C (MDA C)]. The depths of the seven pits range from 12 to 25 ft below the original ground surface.
The depths of the 108 shafts range from 10 to 25 ft below the original ground surface. Wastes within
these pits are not exposed to storm water because of the placement of crushed Bandelier Tuff in both
operational cover and interim cover layers. Similarly, wastes placed in disposal shafts were covered with
crushed tuff, and the tops of the shafts were filled with concrete to prevent exposure to the wastes. The
site description provides additional details related to the existing cover over the pits/shafts. Attachment 1
provides the as-built drawings of the no exposure condition.

Site Description

T-SMA-1 is located at the head of Ten Site Canyon on welded Bandelier Tuff in a ponderosa pine/
piflon-juniper overstory vegetation zone. The mesa top was covered with a thin layer of soil underlain by
Bandelier Tuff bedrock. The Bandelier Tuff was deposited during volcanic eruptions and is composed of
pumice, minor rock fragments, and crystals supported in an ashy matrix.

Site 50-009 is an inactive 11.8-acre landfill consisting of seven subsurface disposal pits and 108 shafts
known as MDA C, located at TA-50. The topography of MDA C is relatively flat, although the slope
descends to the north where the northeast corner of MDA C abuts the south wall of Ten Site Canyon.
Solid waste containing hazardous constituents as well as radionuclides was disposed of in the landfill
between 1948 and 1974. The depths of the seven pits at MDA C range from 12 to 25 ft below the original
ground surface, and the depths of the 108 shafts range from 10 to 25 ft below the original ground surface.
The original ground surface is defined as the surface beneath the cover that was placed over the site in
1984, as discussed below. The pits and shafts are constructed in unit 3 of the Tshirege Member of the
Bandelier Tuff (Qbt 3).

Wastes routinely disposed of in the pits consisted of boxes and bags of trash from chemistry laboratories
and containerized sludge from wastewater treatment plants. The general operating procedure at MDA C
was to deposit a single layer of waste over the course of several days and then cover the waste with
crushed tuff. Another layer of waste would be emplaced, covered, and the process repeated until the
capacity of the pit was reached (Rogers 1977). The crushed tuff acted as a temporary cover to prevent
exposure of the waste to workers and to protect wastes from fire. Placement of all waste in the pit below
the original land surface ensured the waste was contained within the disposal pit and prevented exposure
to storm water runoff during the operational life of each pit. When MDA C was decommissioned in 1974,
most of the surface was covered with crushed tuff and fill. The new surface was recontoured and seeded.
In 1984, approximately 1.5 ft of crushed tuff, followed by 0.5 to 3 ft of topsoil, was placed over the surface
of the pits. The original ground surface previously referenced consists of the base of this 1984 fill layer.
The surface of the site is currently covered with native grasses. The thickness of the fill was verified by
reviewing borehole logs from investigations conducted at MDA C in 2004—2007 and 2008—2009 (LANL
2006, LANL 2007, LANL 2009). Figure 2 shows the locations of investigation boreholes, and Table 1
presents the thickness of fill above tuff observed at each borehole.
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Figure 2 Locations of boreholes at MDA C
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Table 1
Thickness of Fill Observed
at MDA C Investigation Boreholes

Borehole No. Fill Thickness (ft)

2004-2007 Boreholes

50-09100 5.0
50-10131 4.1
50-24766 5.6
50-24767 2.8
50-24768 45
50-24769 11.3
50-24770 9.5
50-24771 11.2
50-24773 6.0
50-24782 8.8
50-24783 7.0
50-24784 5.0
50-24785 41
50-24796 6.0
50-24797 6.4
50-24799 5.4
50-24801 6.1
50-24802 8.8
50-24803 9.8
50-24804 6.8
50-24810 9.0
50-24811 12.2
50-24812 6.4
50-24813 41
50-24814 4.8
50-24815 10.0
50-24816 22.5
50-24817 6.4
50-24818 5.0
50-24819 15.5
50-24820 3.7
50-24821 4.7
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Borehole No. Fill Thickness (ft)

50-24822 4.7
50-25451 4.2
50-25621 5.0
50-27437 7.5
50-27444 9.2
50-27445 8.9
50-27446 8.5
2008-2009 Boreholes
50-603470 11.3
50-603471 11.2
50-603472 7.0
50-603383 6.4
50-603463 6.0
50-603468 10.4
50-603503 7.5
50-603061 9.0
50-603062 20
50-603063 8.0
50-603064 3.0

Site: 50-009

The shafts were used to dispose of wastes having higher radiation dose rates that required greater
isolation. These wastes were containerized and transported to the shafts in shielded transport vessels.
The waste containers were lowered into the shafts, and soil/crushed tuff was placed on top of the waste
until the dose rate at the ground surface was reduced to less than 1 mR/h. Metal covers were placed over
the shafts between disposals to provide shielding and to keep water out of the shafts. Once the disposal
capacity of the shafts was reached, the shafts were backfilled with concrete to prevent exposure of the

wastes (Rogers 1977).

Since the wastes disposed at MDA C and associated potential releases are in the subsurface, industrial
materials historically managed at MDA C are not exposed to storm water and, therefore, could not result
in contaminant discharges to receiving waters. As described below, this conclusion is supported by the

results of Individual Permit storm water monitoring.

10
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Individual Permit Storm Water Monitoring

Storm water runoff from the area above portions of and upstream of Site 50-009 is monitored by T-SMA-1.
Following the installation of baseline control measures, two baseline storm water samples were collected on
July 30, 2011, and August 15, 2011. Analytical results from this sample yielded three TAL exceedances
(Table 2).

Table 2
TAL Exeedances in Storm Water Samples Collected at Site 50-009
Exceedance
Analyte Results MTAL/ATAL Ratio Date
Copper 12.6 ug/L 4.3 pg/L (MTAL) 29 8/15/2011
21.2 ug/L 4.9 7/30/2011
Zinc 103 pg/L 42 pg/L (MTAL) 2.5 8/15/2011
324 ug/L 7.7 7/30/2011
PCBs 0.06 pg/L 0.0006 pg/L (ATAL) 94 8/15/2011
0.01 pg/L 16 7/30/2011

Notes: MTAL = Maximum TAL; ATAL = average TAL.

Potential contaminants associated with industrial materials historically managed at Site 50-009 are
various chemicals, including metals, volatile organic compounds, semivolatile organic compounds, and
radionuclides. These materials could potentially have included copper, zinc, and PCBs. These materials,
however, were placed in subsurface disposal pits and shafts and subsequently covered with crushed tuff.
Therefore, these materials are not, nor have they ever been, exposed to storm water.

TAL exceedances were evaluated against the appropriate storm water background values, which consist
of “Bandelier Tuff background” for undisturbed SMAs or “developed background” for SMAs in urban
settings. Background values are expressed as upper tolerance limits (UTLs) determined using the
recommendations provided in ProUCL 4.1, an EPA developed statistical software package
(http://www.epa.gov/nerlesd1/databases/datahome.htm). UTLs for undisturbed SMAs were derived from
storm water runoff containing entrained sediments derived from Bandelier Tuff and are labeled “Bandelier
Tuff Background” in Figures 3 and 4. UTLs developed for urban settings were derived from runoff from
developed landscapes on the Pajarito Plateau, including buildings, parking lots, roads, and associated
features, and are labeled “Developed Background” in Figures 3 and 4.

11
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std value 750 640 9 5000 1 210 | 1000 | 43 17 0.77 170 5 0.5 6.3 100 42 0.01 15 30
unit ug/L | ug/L | ug/L | ug/L | ug/L | ug/L | ug/L | ug/L | ug/L | ug/L | ug/L | ug/L | ug/L | ug/L | ug/L | ug/L | mg/L | pCi/L | pCi/L
8/15/2011 result 187 1 4.3 27 0.11 3.6 1 12.6 | 0.58 | 0.06 14 15 0.2 0.45 2.2 103 | 0.002 | 3.22 | 4.94
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Bold font indicates result>TAL; italic font indicates undetected results; "-" is used if no analytical results were available.
Figure 3 Inorganic analytical results summary plot for T-SMA-1
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Bold font |;'\ﬂ|ralp-s result‘:TAL: italic font indicates undetected results; "-" is used if no analytical results were available.
Figure 4 Organic analytical results summary plot for T-SMA-1

Monitoring location T-SMA-1 receives storm water run-on from developed environments, including paved
parking lots, roads, and buildings, as well as landscape containing sediment derived from Bandelier Tuff,
as indicated in Figure 1. Thus, background levels of copper at T-SMA-1 would be expected to be between
the Bandelier Tuff background and the developed sites background.

Copper is associated with building materials, parking lots, and automobiles and also occurs naturally at
low concentrations in the Bandelier Tuff. The copper UTL from developed urban landscape storm water
run-on is 32.3 pg/L; the copper UTL for background storm water containing sediment derived from
Bandelier Tuff is 3.43 pg/L. The copper results from 2011 are between these values and, therefore, are
within the range of background values expected for this site.

Zinc is associated with building materials, storm drain galvanized pipes, and galvanized fences, all of
which present within T-SMA-1. Zinc also occurs naturally at low concentrations in the Bandelier Tuff. The
zinc UTL from developed urban landscape storm water run-on is 1120 ug/L; the zinc UTL for background
storm water containing sediment derived from Bandelier Tuff is 109 ug/L. The zinc results from 2011 were
either below or between these values and, therefore, are within the range of background values expected
for this site.
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PCBs are ubiquitous and are found in precipitation, snowpack, and storm water in undeveloped
watersheds and in urban runoff. The PCB UTL from developed urban landscape storm water run-on is
0.098 ug/L; the PCB UTL for background storm water containing sediment derived from Bandelier Tuff is
0.0117 pg/L. The PCB results from 2011 were either below or between these values and, therefore, are
within the range of background values expected for this site.

In summary, the results of the SMA samples support the conclusion that Site-related industrial materials
containing copper, zinc, and PCBs are not exposed to storm water.

Corrective Action Control Measure Description

Because of the nature of the wastes disposed of at Site 50-009, no exposure has been a key element of
radiological protection and nuclear safety requirements since disposal began. In addition to being a
SWMU, the inactive, subsurface disposal pits and shafts comprising Site 50-009 are regulated by DOE
because of their radionuclide inventory. The radiological protection requirements that have been
established for these inactive pits essentially require no exposure of potential receptors (e.g., members of
the public) to the radionuclides in the wastes disposed of in the pits and shafts. As explained in more
detail below, these “no exposure” requirements under DOE regulations are fundamentally identical to the
corrective action requirements for storm water control measures that prevent contamination of storm
water by eliminating exposure to pollutants.

Because of the radionuclide inventory in the pits and shafts, Site 50-009 has been identified as a
“Radiological Facility” based on a facility hazard categorization performed in accordance with DOE
Technical Standard DOE-STD-1027-92 (DOE 1997). Site 50-009 is, therefore, subject to DOE safety
basis requirements for nonnuclear (i.e., radiological) facilities. In accordance with these requirements, the
Laboratory performed a hazard analysis to evaluate potential release scenarios and their resultant
radiological exposure to potential receptors. This hazard analyis is documented in the Facility Safety Plan
for Material Disposal Area C, NES-MDAC-PLAN-00001, R.0 (LANL 2010). Based on the results of the
hazard analysis, the Laboratory identified specific hazard controls that are applicable to activities at Site
50-009 to ensure the waste inventory does not become exposed and radiological dose to workers and
members of the public meets limits established by DOE. These hazard controls are also documented in
the facility safety plan. The hazard controls include a requirement for protective overburden that specifies
the protective overburden (i.e., soil and crushed tuff) over the disposed waste in the pits and shafts must
be maintained at a minimum thickness of 3 ft. The hazard controls implemented at Site 50-009 in
accordance with DOE radiological safety requirements, therefore, also ensure Site 50-009 meets the
requirement for control measures that totally eliminate exposure of pollutants to storm water specified in
Part |I.E.2(c) of the Individual Permit.

14
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