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1.0 INTRODUCTION

This technical area 53 (TA-53) Work Plan and Sampling and Analysis Plan (WP and SAP) Addendum
describes a Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) for potential
release sites (PRSs) 53-006(a—e), which is a below-ground storage tank system at TA-53 within Los
Alamos National Laboratory (LANL). This addendum supplements the information presented in the RF!
Work Plan and SAP for Potential Release Sites 563-002(a) and 53-002(b) (LANL 1998, 5884 1), submitted
to the New Mexico Environment Department (NMED) on June 19,1998 (refer to EM/ER:98-203), with
Environmental Restoration (ER) Project RFI activities at five additional PRSs located at TA-53. These
sites are identified as PRSs 53-006(a—e). PRSs 53-006(b—e) are listed on the Hazardous & Solid Waste
Amendments (HSWA) Module of LANL’s operating permit; however, PRS 53-006(a) is not listed on the
HSWA Module.

PRSs 53-006(a—e) are part of the radioactive liquid waste (RLW) system that historically discharged to
surface impoundment PRS 53-002(a) and currently discharges to surface impoundment PRS 53-002(b).
RLW is generated by the patrticle accelerator operations and associated experimental activities from the
Los Alamos Neutron Science Center (LANSCE) and the Weapons Neutron Research (WNR) facility at
TA-53. The RLW system holds short-lived radioactive isotopes in the tanks for decay, settles longer-lived
radioactive isotopes in the impoundment sludge, and evaporates tritiated water. Table 1.0-1 provides a
summary of the PRSs discussed herein.

Table 1.0-1
PRS Descriptions

PRS PRS Type Structure Description HSWA | SWMU/AOC | Section
Permit

53-006(a) | Underground | TA-53-59 | Inactive UST used to NO SWMU 2.0
storage tank settle resin from
(UST) LANSCE accelerator

53-006(b) UsT TA-53-68 | Active steel UST used YES SWMU 2.0
to collect RLW from
LANSCE accelerator

53-006(c) uUsT TA-53-69 | Active steel UST used YES SWMU 2.0
to collect RLW from
LANSCE accelerator

53-006(d) usT TA-53-144 | One compartment of an YES SWMU 2.0
active concrete UST
used to collect RLW
from WNR

53-006(e) uUsT TA-53-145 | One compartment of an YES SWMU 2.0
active concrete UST
used to collect RLW
from WNR

Within the Operable Unit (OU) 1100 RF! work plan (LANL 1994, 34756), intrusive activities were
proposed for deferred action and non-intrusive, nondestructive integrity tank-testing methods were
proposed for each of the UST PRSs while the RLW system remained active. Table 1.0-2 provides a
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chronology of correspondence between the administrative authorities (AAs) and LANL regarding PRSs
53-006(a—e).
Table 1.0-2

Chronology of Correspondence Between LANL and AAs
Regarding PRSs 53-006(a—e)

Date Correspondence Synopsis of Correspondence

May 1994 From LANL to EPA | Work plan—LANL submits OU 1100 work plan proposing
deferral of intrusive tank investigations until RLW system is
decontaminated and decommissioned and proposing
development of integrity testing via non-intrusive,
nondestructive methods.

November 1994 | From EPA to LANL | Work plan notice of deficiency (NOD)—EPA requires additional
information (prior to making a deferral decision) regarding the
release of any hazardous constituents to PRSs 53-006(b,¢) and
the integrity of PRSs 53-006(a—e).

December 1994 From LANL to EPA | NOD response—LANL submits a response to the work plan
NOD indicating that there is no evidence that the tanks [PRSs
53-006(b) and (c)] ever received any hazardous water and
proposing development of non-intrusive, nondestructive tank
testing to provide integrity information.

December 1994 | From EPA to LANL | Work plan approval—EPA approves work plan and associated
NOD response

March 1996 From LANL to NMED | RFI report for TA-20, TA-53, and TA-72—LANL proposes
deferral of non-intrusive tank testing until 1997 (due to budget
constraints).

March 1997 From NMED to LANL | RFI report NOD—NMED makes no review comments
associated with PRSs 53-006(a—e).

April 1997 From LANL to NMED | NOD response-—LANL submits a response to RFI report NOD.
To date, no reply from NMED concerning NOD response.

The LANSCE division is currently redesigning and upgrading the RLW systems to exclude the need for
PRSs 53-006(a-e), as well as 53-002(b). Redesign and upgrade activities are scheduled for the first two
quarters of fiscal year (FY) 99. Removing the tanks from service effectively eliminates the need to
conduct integrity testing. As a result, this addendum presents the intrusive investigation planned for the
five UST PRSs associated with the TA-53 RLW system. Sampling activities for PRSs 53-006(a—e) are
being consolidated with PRSs 53-002(a,b) through this addendum because

+ all the PRSs are RLW system components being removed from service (or already removed from
service), and

¢ the majority of information presented in the TA-53 WP and SAP (LANL 1998, 58841) for PRSs
53-002(a) and 53-002(b) is relevant to the TA-53 UST PRSs.

This SAP addendum follows the March 1998 SAP outline developed by NMED and includes descriptions
of the five tanks and associated drainlines, a conceptual model, and proposed sampling activities.
Sections 1.0 and 2.0 of this addendum provide information specific to the investigation of PRSs 53-
006(a-€) and are intended to supplement the corresponding sections of the TA-53 WP and SAP (LANL
1998, 5884 1) previously completed and submitted for AA review. Sections 3 and 4 of the TA-53 WP and
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SAP do not require modification. The sampling activities proposed are designed to determine whether
contaminants have leaked from any of the UST PRSs into the subsurface environment. Under this
investigation, the nature of contamination will be determined below and adjacent to each PRS and its
associated drainlines. Contaminants identified during this part of the investigation will be the chemicals of
potential concern (COPCs) used to help support human health risk assessment decisions and/or design
the next phase of investigation, if further information is required.

1.1 Objective and Scope

The objective of this investigation is to determine whether contaminants have leaked from PRSs 53-
006(a—e) and the associated drainlines into the subsurface environment. This SAP addendum is
designed to define the nature of contamination below and adjacent to the five UST PRSs and the
associated drainlines, and will help answer the following questions:

e Did RLW leak from the tanks and associated drainlines into the surrounding subsurface
environment?

¢ Do the contaminant concentrations pose a human health or ecological risk?
Potential decisions that may result from this investigation include
e Proposal of no further action (NFA) for PRSs 53-006(a,b,c,d, and/or e)
¢ Evaluation of removal alternatives for PRS 53-006(a,b,c,d, and/or €).

e Conducting of an additional investigation to determine extent of contamination, if not
determined during this investigation.

1.2 Approach and implementation

The ER Project and the LANSCE division have worked together to develop a consistent sampling
strategy for the UST PRSs and associated drainlines. The RFI strategy involves a three-stage approach
based on RLW system upgrade and requires significant coordination between the ER Project and the
LANSCE division. In order to upgrade the RLW system, the tanks [and PRS 53-002(b}] will be removed
from service and replaced with a newly designed system to transport and process RLW. The RLW system
upgrade design effectively isolates the PRSs and portions of the drainlines by cutting and capping the
RLW drainlines adjacent to buildings (on the inlet side) and within 20 ft of each set of tanks (on the outlet
side). With respect to the specific PRSs, the inlet and outlet lines will be cut, capped, and tied back into
the existing RLW lines at the following approximate locations summarized in Table 1.2-1 below:

Table 1.2-1
Summary of RLW System Upgrade Tie-ins

PRS Areas Inlet Outlet
53-006(a—c) Adjacent to west side of Building 53-3M | 20 ft south-southeast of PRSs 53-006(a—c)

53-006(d,e) Adjacent to east side of Building 53-30 10-15 ft south of PRSs 53-006 (d,e)
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RFI activities are planned to take place before, during, and after RLW system upgrade project activities.
The three-staged RFI approach is summarized in Table 1.2-2 below:

Table 1.2-2
Summary of Proposed RFI Activities
Stage Activities Responsible Party
Pre-upgrade Rinse and pump PRSs 53-006(b-e) as dry as LANSCE Division
possible
During upgrade | Cut and cap drainlines LANSCE Division

Collect samples from beneath drainlines (and ER Project
within drainlines, if possible) when exposed
during upgrade tie-in

Post-upgrade Collect samples from boreholes drilled around | ER Project
isolated PRSs

Collect samples from boreholes drilled along ER Project
isolated drainlines

Overview of Sample Collection for PRSs 53-006(a—e)

The subsurface associated with PRSs 53-006(a—e) and the isolated inlet and outlet drainlines will be
sampled, submitted to a fixed laboratory, and analyzed for the full suite of chemicals of potential concern
(COPCs) presented in the TA-53 WP and SAP. Boreholes will be drilled near each of the PRSs and grab
samples will be collected from tuff adjacent to and beneath the tanks. Grab samples of subsurface and
pipe contents will be collected from the isolated inlet and outlet drainlines at the tie-in locations and at
locations along the remaining drainlines.

1.3 Background Issues
1.3.1 Regulatory Requirements

As outlined in Section 1.3.1 of the TA-53 WP and SAP, this investigation, including sampling and
analysis, is conducted under the requirements of RCRA. For PRSs 53-006 (b—e) the investigation is in
accordance with the 1989 HSWA and follows the requirements in Module Vill of LANL’s Hazardous
Waste Facility Permit (EPA 1990, 01585). Module Vil was issued to LANL by the US Environmental
Protection Agency (EPA) on May 23, 1990, and modified on May 19, 1994.

1.3.2 Other Issues

Any PCB requirements associated with investigation of these PRSs are consistent with those presented
in Section 1.3.2 of the TA-53 WP and SAP.

Above- and below-ground structural and physical constraints also influence the intrusive investigation
activities at these PRSs, especially for PRSs 53-006(a—c). Above-ground constraints include the
presence of the facility structural supports and large concrete shielding blocks. Appendix A contains
photographs of the areas surrounding the PRSs. Below-ground constraints, resulting in significant health
and safety issues, may include utilities that are not clearly defined on the as-built drawings.
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1.4 Data Quality Objectives Process

A preliminary conceptual site model was developed to demonstrate potential release and transport
mechanisms, address contaminant concentration and collocation possibilities, identify viable exposure
pathways, and define the boundaries of the PRSs. The model describes the media receiving
contaminants, the fate and transport of releases to environmental media, and the exposure pathways to
be used in the human heaith risk assessment. The results of this investigation will provide data to confirm
or refine the model (if necessary) and will use the pathways presented in these models to estimate the
potential risk associated with the sites and the potential for future transport of contaminants. In order to
support the preliminary conceptual model, information about whether the PRSs (and associated
drainlines) have leaked contaminants into the environment (resulting in COPCs that need to be evaluated
using human health risk assessment) needs to be collected and evaluated.

2.0 PRSs 53-006(b,c), (a), AND (d,e)

2.1 Characterization and Setting
2.1.1 Site Description

The TA-53 site description is presented in Section 2.1.1 of the TA-53 WP and SAP. Figure 2.1-1 shows
the location of PRSs 53-006(a—e) with respect to the location of PRSs 53-002(a,b). PRSs 53-006(a—e)
and PRSs 53-002(a,b) are components of the TA-53 RLW system. RLW generated by the particle
accelerator operations and associated experimental activities from the LANSCE and the WNR facilities
collects in PRSs 53-006(a—e) and discharges to PRS 53-002(b). This RLW system historically discharged
to PRS 53-002(a).

PRSs 53-006(b,c)

PRSs 53-006(b,c) are two active tanks located directly south of area TA-53-3S. They are used to store
RLW from the LANSCE operations (Figure 2.1-2). They are also known as structures TA-53-68 and -69.
Both tanks are steel, approximately 12 ft long and 6 ft in diameter, each with an approximate 2500-gal.
capacity. The tanks are situated east/west and buried approximately 18 ft below ground surface (BGS).
Several vent pipes and pump lines extend from the top of the tanks to the surface. The two tanks are
interconnected by a 6-in. overflow pipe. The inlet pipe from Building 53-3 has a three-way valve that
directs water either into one or both tanks. Dimensions of PRSs 53-006(b,c) are shown on Figure 2.1-3.
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Land Use

According to the Laboratory Site Development Plan (LANL 1995, 57224, p. 14), the foreseeable future
land use for TA-53 is industrial.

Relation to Other PRSs

There are several surface PRSs in the general vicinity of PRS 53-006(a—e). However, none of the surface
PRSs will be affected by this investigation because PRSs 53-006(a—e) are situated 1080 ft BGS.

Physical Description

Geology, Groundwater Hydrology, and Surface Water Hydrology. The geology, groundwater hydrology,
and surfacewater hydrology for TA-53 are described in Section 2.1.1 of the TA-53 WP and SAP. None of
these PRSs are located in the 100-year flood plain or represent debris in a watercourse.

Storm Water Runoff and Erosion. Stormwater runoff and erosion do not influence PRSs 53-006(a—e)
because they are situated 10-80 ft BGS.

Assessment of Ecological, Cultural, and Biological Resources. Ecological receptors are not likely to be
affected by any subsurface contamination associated with PRSs 53-006(a—e). However, an ecological
scoping checklist will be completed for confirmation as part of the ecological risk assessment process.
There are no cultural resources located within the boundaries, or in the vicinity of, any of these PRSs.
Information regarding biological resources at TA-53 is presented in Section 2.1.1 of the TA-53 WP and
SAP.

2.1.2 Operational History
PRSs 53-006(b,c)

PRSs 53-006(b,c) were installed in 1973 and remain active components of the RLW system. The primary
purpose of the tanks is to store RLW from the LANSCE accelerator to allow for the decay of short-lived
activation products, prior to discharge to the TA-53 surface impoundments [PRSs 53-002(a,b)]. After a
sufficient time has passed for short-lived radionuclides to decay, the water is transported via an outlet
pipe to the TA-53 impoundments. The major source of waste discharged to the tanks is the Building TA-
53-3 RLW system, which collects wastewater from floor drains along the length of the accelerator tunnel
(mainly de-ionized water that has become tritiated (Santa Fe Engineering 1994, 22-0105). These PRSs
also received wastewater from a sink, a shower, and a clothes washer in Building TA-53-502 for a short
period of time.

PRS 53-006(a)

PRS 53-006(a) was installed in 1972 and was used until the mid-1980s to collect and store spent ion-
exchange resin used to treat water from the LANSCE accelerator. The settlement tank collected used
resin accumulated from producing de-ionized water from five separate chiller/cooling and beam stop
water systems at the Thin Target Area and Beam Areas A, B, & C at TA-53-3M. The actual water de-
ionizing process (water purification) occurred within the shop and storage area [or Time of Flight (TOFI)
area] of TA-53-3M. The water purification system was housed within a large concrete “vault® sectioned
into five separate resin chambers that were part of the water polishing loop. RLW was filtered through the
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resin columns. Long-lived isotopes and other impurities in the water were removed in the resin chamber
before the water could be returned to the cooling system for reuse. The water purifying system was used
on the cooling water because conductivity of the water was extremely important for the experiments
taking place. The five resin chambers were piped to PRS 53-006(a) via the three-way valve on the
inlet/outlet line described above. The resin from the five chambers was flushed (resin and contaminated
cooling water) to PRS 53-006(a) about twice a year. Once the resin settled, the radiologically
contaminated wastewater flowed from the opened two-way (overflow) valve to the adjacent tanks [PRSs
53-006(b,c)] to allow for radioactive decay of short-lived radionuclides. Cooling water that could no longer
be regenerated for de-ionized water was also piped directly from the TOFI area via the three-way valve to
the UST PRSs 53-006(b,c).

PRSs 53-006 (d and e)

PRSs 53-006(d,e) were installed in 1977 and remain active components of the RLW system. The tanks
are used to store RLW from the WNR facility and allow for decay of short-lived activation products prior to
discharge to the TA-53 surface impoundments [PRSs 53-002(a,b)]. These tanks receive discharges from
the following buildings: TA-53-7 (drainage from fioor drains in the beam-line, target, and experimental
areas), TA-53-8 [drainage from beneath a de-ionized water pump stand located in a radiologically
controlled area (RCA)], TA-53-30 (drainage from floor and sink drains located in RCAs), and TA-53-268
(discharges from an equipment room floor drain), TA-53-36 (drainage from the de-ionized water system
(Santa Fe Engineering 1993, 22-0070).

2.1.3 Waste Characteristics

The waste characteristics for PRSs 53-006(a—e) are anticipated to be consistent with those presented in
Section 2.1.3 of the TA-53 WP and SAP.

2.2 Investigatory Approach

2,21 Existing Data

2.2.1.1 Nonsampling

No nonsampling investigations from any Laboratory group have been performed for PRSs 53-006(a—e).
2.21.2 Sampling

No previous ER Project sampling investigations have been performed for any of these PRSs. However,
LANL’s Environmental Safety and Health (ESH) group (in this case, ESH-19) has intermittently sampled
the contents of PRSs 53-006(b—e). These results will be available once they have been validated and
evaluated by the ER Project procedures.

222 Conceptual Model

The conceptual release and transport model for PRSs 53-006(a—e) identifies the possible release and
transport mechanisms that could lead to contamination. The likely release scenarios are

o leaks associated with structural integrity loss of the tanks resulting in contaminant release
into the subsurface adjacent to and below the tanks,
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* leaks associated with structural integrity loss of the associated drainlines resulting in
contaminant release into the subsurface adjacent to and below the drainlines, and

o leaks associated with overflow and/or structural integrity loss of the pump and vent piping
resulting in contaminant release onto the surface and into the subsurface adjacent to the
piping (above each UST).

The contaminant migration pathway for all of these release scenarios is vertical infiltration into the
subsurface tuff. Any releases are expected to be detectable in the immediate vicinity of their release
points; 10 ft below tanks and 3 ft below drainlines are expected to be sufficient depths to determine
whether any releases have occurred. If contamination is present, a concentration gradient is expected to
exist from the point of release and decrease in concentration as distance from the source increases.

The conceptual exposure model identifies the media receiving contaminants, the fate and transport of
releases in environmental media, and the exposure pathways used in the ecological and human health
risk assessments. The preliminary conceptual model for PRSs 53-006(a—e) is identical to the conceptual
model (in which tuff is the media receiving contaminants) that is presented for PRSs 53-002(a,b) in Figure
2-2-3 of the TA-53 WP and SAP. This investigation will provide data to refine the conceptual model, and it
will use the pathways presented in the model to estimate the risk associated with the site and the
potential for future transport of contaminants.

2.2.2.1 Nature and Extent of Contamination

No previous sampling investigations have been performed at these PRSs; thus the extent of
contamination (if any) is unknown. Sampling will occur in the surrounding subsurface of the tanks and the
associated drainlines to determine whether contamination is present. Extensive contamination may not be
defined during this sampling investigation.

The potential dominant contaminant-transport pathways for these PRSs are lateral and vertically
downward subsurface transport through the Vadose zone and sediment/solute transport. If any
contamination is present, possible affected environmental media may include tuff and/or groundwater.
Possible nature of contamination includes any presence of one of the accelerator-produced activation
products including tritium, beryllium-7, cadmium-109, cesium-134, cobalt-56, -57, -58, -60, manganese-
54, rubidium-83, scandium-46, and selenium-75. The extent of tritium contamination may not be
completely defined in this investigation. Because tritium is an isotope of hydrogen and readily
incorporates into water, it will migrate as water either in the liquid or vapor phases. It is the most mobile
constituent of the COPCs at this site. If results from this phase of sampling indicate that tritium
contamination is not bounded (i.e., decreasing trends with distance from the source areas are not
apparent), then samples collected from greater depths than outlined in the RFI WP and SAP may be
required.

2.2.2.2 Fate and Transport

Water-driven vertical migration of subsurface contamination in tuff fractures or through the tuff itself is the
one mechanism of contaminant transport that is considered potentially significant for any past and
present releases that may have occurred from PRSs 53-006(a—e). The potential environmental fate of
contaminants is largely governed by the depth at which the PRSs are situated as well as the fact that
these PRSs are scheduled to be removed from service in the near future. The depth precludes infiltration
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of surface water into the Vadose zone directly above the PRSs. Additionally, the sites are also well below
the natural soil zone, which eliminates potential interflow (lateral flow within soil horizons) as a likely
source of moisture input. It is unlikely that a sufficient hydraulic gradient (and saturated flow) can exist at
these PRSs (once they are removed from service) to transport any potential residual contamination to
greater depths. Potential fate and transport of contaminant types are presented in the vertical migration
portion of Section 2.2.2.2 of the TA-53 WP and SAP.

2.2.2.3 Data Gaps
No sampling investigations have been performed at PRSs 53-006(a—e).
2.23 Proposed Sampling Activities

The subsurface tuff associated with PRSs 53-006(a—e) and the isolated inlet and outlet drainlines will be
sampled, submitted to a fixed laboratory, and analyzed for those COPCs presented in the TA-53 WP and
SAP. Results of these sampling activities will be used to determine whether the structures have leaked
RLW into the subsurface, resulting in contamination that poses a potential threat to human health or the
environment. Additionally, samples of material from within the drainlines may be collected (if available) to
ensure that all COPCs have been identified.

2.2.3.1 Contaminant Source

The sampling strategy for the tanks involves collecting samples from tuff adjacent to and below each of
the structures. Grab samples will be collected at 5-ft intervals from ground surface to the bottom of the
structures and one additional grab sample will be collected from a depth of 10 ft below the bottom of the
tanks. If field screening indicates elevated levels of radiological contamination, sampling activities will be
extended to further depths.

The sampling strategy for the isolated drainlines involves collecting samples from tuff below the drainlines
and from pipe contents (if available). Grab samples will be collected from material directly below
drainlines and from a depth of 3 ft below drainlines at tie-in locations. Grab samples of material within the
drainline (if available) may also be collected at tie-in locations. Grab samples will also be collected from
material adjacent to and directly below drainlines and from a depth of 3 ft below drainlines at several
additional locations along the remaining drainlines. If field screening indicates elevated levels of
radiological contamination, sampling activities will be extended to further depths.

Full suites of analyses, as described in Section 2.2.3 of the TA-53 WP and SAP,will be conducted. All
sampling suites and the number of samples to be collected are summarized in Table 2.2-1 of this
addendum.
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Table 2.2-1
Sampling Suites and Samples to Be Collected
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PRS 53-006(a)

Boreholes near tank

(13) 5 ft intervals (surface to tank

bottom)

(1) 10 ft interval (beyond tank bottom)

QA/QC Samples

Total Samples: PRS 53-006(a)
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Table 2.2-1 (continued)
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Table 2.2-1 (concluded)
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2.2.3.2 Media Characterization
Sampling Design for PRSs 53-006(b,c)

Two boreholes will be drilled in the area east of PRSs 53-006(b,c). The specific locations will be selected
based on the physical and structural constraints of the limited accessible area; Figure 2.2-1 shows
potential locations. Samples of subsurface and pipe contents will be collected from the isolated inlet and
outlet drainlines at the tie-in locations, which are shown on Figure 2.2-1. After inlet and outlet lines have
been isolated, boreholes will be drilled at a frequency of one per 10 ft of remaining inlet and outlet
drainline. Currently, four boreholes associated with the inlet line and four boreholes associated with the
outlet line are proposed; potential locations are shown on Figure 2.2-1.

Sampling Design for PRS 53-006(a)

One borehole will be drilled adjacent to PRS 53-006(a). The specific location will be selected based on
the physical and structural constraints of the limited accessible area; Figure 2.2-1 shows a potential
location.

Sampling Design for PRSs 53-006(d and e)

Five boreholes will be drilled and sampled near PRSs 53-006(d,e). One borehole will be located near
each corner of the tank structure and one borehole will be located near the pump and vent piping above
the tanks; Figure 2.2-2 shows potential locations. Samples of subsurface and pipe contents will be
collected from the isolated inlet and outlet drainlines at the tie-in locations, which are shown on Figure
2.2-2. After inlet and outlet lines have been isolated, boreholes will be drilled at a frequency of one per 10
ft of remaining inlet and outlet drainline. Currently, one borehole associated with the inlet line and one
borehole associated with the outlet line are proposed; potential locations are shown on Figure 2.2-2.
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