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Executive Summary

EXECUTIVE SUMMARY
Purpose of the Work Plan

The Technical Area 50 (TA-50) work plan, as part of the Los Alamos National
Laboratory's Environmental Restoration (ER) Program, is designed to

1. Satisfy the regulatory requirements of the Hazardous and Solid Waste
Amendment (HSWA) Module, Module VIII of the Laboratory's Resource
Conservation and Recovery Act (RCRA) Part B operating permit, and

2. Serve as the field characterization plan for personnel who will implement the
RCRA Field Investigation (RFI). The results of the RFI will be the basis for
deciding whether a Corrective Measures Study (CMS) is needed.

The HSWA Module, issued by the Environmental Protection Agency (EPA),
prescribes the corrective action program to be followed by the Department of
Energy (DOE). The Laboratory's ER program is consistent not only with those
requirements but also with the requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA).

The TA-50 RFI work plan is designed to fulfill the requirements of Module VIIl by
addressing a certain percentage of the Laboratory's solid waste management
units (SWMUs; i.e., potential release sites). The work plan is to be submitted to
the EPA and the New Mexico Environment Department (NMED) by May 23,
1992. The TA-50 work plan thus contributes to the Laboratory's commitment to
address cumulative totals of 35% of Table A SWMUs and 55% of Table B
SWMUs by May 1992, as required by the HSWA Module. It addresses 11 of the
603 SWMUs listed in the HSWA Module as well as 15 that were added by the
Laboratory's ER Program.

Conformance with Installation Work Plan

The HSWA Module requires that an installation-wide work plan be prepared to
describe the system for accomplishing all RFI/CMS work at the Laboratory. This
requirement is satisfied by the Installation Work Plan (IWP), originally submitted
to the EPA on November 19, 1990 and updated annually. The IWP presents the
Laboratory's overall management and technical approach for meeting the
requirements of the HSWA Module, describes the Laboratory's SWMUs, and
outlines their aggregation into 24 Operable Units (OUs).

All Laboratory work plans conform to the IWP, and IWP information relevant to a
work plan is incorporated by reference. The TA-50 work plan is part of the
second set of OU work plans required by the HSWA Module, as defined in the
IWP.

Like the IWP, the TA-50 work plan addresses radioactive materials and other
hazardous substances not subject to RCRA regulation. It is understood that
those parts of the work plan are not enforceable under the RCRA Part B
operating permit. However, the policy of the Laboratory and the DOE is to
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include all hazardous materials in the RFI, whether or not they are regulated by
statute.

Description and History of the TA-50 Operable Unit

Operable Unit 1147 makes up the north half of TA-50 (Fig. ES-1), located
immediately northeast of the intersection of Pajarito Road and Pecos Drive, and
occupies an area of about 21 acres, half (11.8 acres) associated with the Area C
landfill and the rest (8.7 acres) with the waste treatment facilities. The site lies
on the narrow mesa between Mortandad Canyon on the north and Two Mile
Canyon on the south, at an elevation of about 7200 feet, in the transition zone
between pinon-juniper woodland and ponderosa pine forest. The canyons are
sharply incised and vary from a few feet deep to over 100 feet deep. The
semiarid, temperate mountain climate brings an average of about 18 inches of
precipitation per year, about one-third of that falling as snow. Drainage from TA-
50 is to the east, into Ten Site Canyon, and runoff and erosion at the site can be
large. The soils, consisting of loams and sandy loams, have been disturbed over
most of the site by work-related activities. They are underlain by welded
Bandelier Tuff and other volcanic strata, some 900 feet of unsaturated rock that
separate the surface from the drinking water aquifer.

The fauna within the site are restricted to species able to survive among
buildings, parking lots, and other such features. (The entire site is fenced,
preventing access by larger species such as deer and elk.) The flora within the
site are equally typical of disturbed environments, and most are the result of
replanting. Current NEPA research has identified no critical species, habitats, or
archaeological resources that will be adversely affected by this RFI.

The Laboratory's November 1990 SWMU report lists a total of 11 TA-50
SWMUs. These were subdivided into 26 units (Fig. ES-2), and all are addressed
in the TA-50 work plan. (The SWMU report lists no areas of concern [AOCs] for
TA-50, and the work plan proposes no additional SWMUs and no AOCs.)
Twenty-three of the subunits are associated with the liquid waste treatment
facility, two with the solid waste volume-reduction facilities, and one with the Area
C landfill. Table B of the HSWA Module lists the spill area into Ten Site Canyon
(50-006[a]), which resulted in soil surface contamination, and the Area C landfill
(50-009) as priority sites.

The TA-50 work plan proposes three SWMUs for no further action (NFA):
SWMU 50-009, listed as an underground fuel tank, is believed never to have
existed; SWMUs 50-007(a) and (b), septic systems, are recent NPDES-
permitted systems with no credible source of contamination.

Contaminants and P'athways of Concern

TA-50 includes facilities for the treatment and disposal of liquid and solid
radioactive and mixed waste. Treatment facilities include the liquid waste
treatment plant and associated waste transfer and storage systems, equipment
decontamination areas, and an experimental solid waste volume-reduction facility
that includes a mechanical volume-reduction complex and a controlled-air
incinerator. Disposal facilities include a mixed waste landfill (Area C) and a
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treated-liquid effluent outfall in Mortandad Canyon. Use of the treatment facilities
at TA-50 began in 1963, and most of the facilities are still in use. The Area C
landfill was used from 1948 until 1969, and was decommissioned in 1974. It
consists of pits and shafts that received solid (and small amounts of liquid)
radioactive and hazardous waste.

Because radioactive liquid waste comes into TA-50 from diverse operations
(such as shops, chemistry laboratories, target preparation facilities, and
plutonium fabrication, recovery, and research facilities), any spills or leaks could
release solvents and other organics, heavy metals, low-pH liquids, and/or
radionuclides. The pits and shafts of the Area C landfill, in which a wide variety
of chemicals, metals, and radionuclides were disposed of, were unlined with the
exception of a few shafts that were lined with concrete. To date, there is no
evidence of major leaks in the waste transfer and storage system at the
treatment facilities or of large-scale migration of contaminants from the Area C
landfill.

Nearly all the existing data on contaminant concentrations from TA-50
environmental samples concern radionuclides; concentrations in surface soils
average just slightly above background. These come primarily from stack
releases frorn the liquid waste treatment plant. For a localized area around the
head of Ten Site Canyon, however, the primary sources are spills from the liquid
waste treatment plant and possible migration via erosion of surface
contamination from Area C. In this area, concentrations in the 10s to 100s of
pCi/lg were recorded. Data on subsurface contamination comes largely from
sampling done as a part of interim actions (replacement of drainlines or tanks,
etc.). Some very localized subsurface contamination was found during
excavations. Most of these sites were cleaned up to ALARA standards.

Although data on the concentrations of chemical contaminants are very limited,
the nature of the R&D activities that generated the solid and liquid wastes sent to
TA-50 lead to the conclusion that a variety of inorganic and organic materials are
potential contaminants at the site.

Given the low probability of contaminant movement to groundwater at TA-50,
erosion—driven by wind and water—is likely to be the dominant pathway for
transport of contaminants to which workers and the public could become
exposed. The primary human receptors are expected to be workers, both on the
site and at acljacent technical areas. Visitors are much less likely to be exposed,
given the current health and safety regulations governing visitors to technical
areas such as TA-50. The public at large has an even lower probability of
exposure, because TA-50 is located 3-4 km from White Rock and from
Los Alamos, and the public is generally excluded from the site. Nonhuman
receptors that will be subjected to continuous exposure to contaminants are
native fauna and flora at the site.

Technical Approach

The DOE/UC approach and requirements for conducting the ER Program at Los
Alamos are detailed in the IWP. That document also discusses the key concepts

RF1 Work Plan, OU-1147 (TA-50) v March 1992



Executive Summary

that apply to RFI activities at all Los Alamos OUs, including the observational
approach to reduce costs, sequential sampling within a decision analysis
framework to focus effort (and thereby reduce cost), end-point criteria such as
action levels and risk assessments, and compliance with DOE Orders, CERCLA,
NEPA, and the RCRA permit.

The underlying assumption used in developing the TA-50 work plan is that the
site will remain under institutional control for the foreseeable future, which wouid
rule out any significant potential for exposure of persons other than site workers.
Risk-based criteria, including action levels for hazardous contaminants and dose
levels for radionuclides, will be used to evaluate remediation alternatives for the
site.

Investigative Strategy

The large number of SWMU subunits (25 of the 26) associated with the ongoing
liquid and solid waste treatment activities (and particularly with the active and
decommissioned underground waste transfer and storage systems) makes it
logical to structure the field investigations to deal with these SWMUs/subunits as
one entity and with the remaining SWMU (the Area C landfill) as a second entity.
Each will have its own surface and subsurface sampling plan. (The treatment
facility SWMUs will also be grouped into several aggregates, based primarily on
physical location, to simplify the investigations.)

The initial phase of the field investigations will be largely confined to TA-50
proper. The main reason for this focus is that sampling already done or
proposed as a part of current work plans at adjacent OUs (Canyon Studies, TA-
35), analysis of multiple sources of airborne radionuclides in the TA-50 area (e.g.
TA-35), and ongoing environmental surveillance activities by the Laboratory's
Environmental Protection Group show that radionuclide concentrations in the
area surrounding TA-50 are well within DOE guidelines. |f these initial field
investigations find little or no evidence of contaminant migration from SWMUs
associated with ongoing operations, further characterization will be delayed until
facility decommissioning. However, if significant migration plumes (other than
the permitted releases) are detected, sampling may be extended beyond the site
boundaries.

The Laboratory's Waste Management Group (EM-7) has an ongoing program to
upgrade the liquid waste treatment facilities at TA-50, including removal of
several of the SWMUs. In addition, line-item funding is being sought for 1995, to
replace TA-50. This plan plays an important role in the RFl sampling strategy,
which calls for a single sampling phase for SWMUs associated with the liquid
waste treatment plant at TA-50. As monitoring data from interim actions at the
site become available, they can be incorporated into the RFI data base and/or
used to confirm RFI results.

During the Phase 1 investigation, 4431 linear feet of drilling will be done, and
1971 samples will be taken as a basis for characterizing contaminant distribution
around and beneath TA-50. An additional 255 samples will be taken for quality
assurance and control. A total of 2196 soil and rock samples will be analyzed for
both radionuclides and nonradionuclides. Phase 2 investigations are estimated
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to potentially require about 1420 feet of drilling and 761 samples, plus 158 quality
assurance/control samples.

Analytical Strategy

Localized radiological contaminants are considered to be the most significant
potential source of contamination at TA-50, and thus are the primary focus of
SWMU-specific investigations. Other contaminants are known or suspected to
exist at TA-50 only in very limited quantities and generally in association with the
primary contaminants. Sampling plans take these factors into account.

Field radiological screening will be used to identify samples and areas of gross
contaminaticn. A mobile field laboratory will be used for the rapid, on-site
quantitative analyses needed to guide field operations and to minimize the
number of samples that must be sent off site for more expensive analyses. Off-
site laboratories will be used, as appropriate, to provide high-quality analytical
data and to verify field screening and field survey resuits.

The primary TA-50 indicator analytes are:

» gross alpha, beta, and gamma emitters,

e total uranium,

* isotopic plutonium,

* americium-241,

e cesium-137, and

* RCRA-regulated metals (notably, lead and beryllium).

We recommend that subsurface samples be analyzed for potential minor
contaminants, such as volatile and semivolatile organic compounds (VOCS and
SVOCs).

Scope, Schedule, and Funding

The field investigations described are expected to require about 5 years (FY93-
FY98) to cornplete, depending on the availability of funding. For most SWMUs,
the RFI should be complete after Phase 1 investigations (about 3 years), but for
some, the Phase 1 results may signal the need for a second phase. A summary
of the scope of the investigations and the projected budget is given in Table ES-
1. Table ES-2 summarizes the schedule for carrying out the field investigations
and issuing reports.

Reports
Because the TA-50 RFI is scheduled to take about 5 years, the Laboratory is
proposing to submit Phase Reports to EPA as work progresses. As needed,

these reports can be used to revise the sampling plans. Phase 1 reports would
also serve as input to Phase 2 work plans.
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JABLE ES-1
SUMMARY OF RFI SCOPE AND BUDGET

SUMMARY DESCRIPTION SCHEDULED
DUR 3 BYOGET EARNED START FINISH
1 ™ 0 ASSESSMENT - RFI WORK PLAN 10CT91  12APRS3
515118.58 .00
2 s 0 ASSESSMENT - RF1 13APR93  28DECYS 1
12718288. 12 .00
3 1522 0 ASSESSMENT - RFI REPORT 10CT91  11NOV97
866935.92 .00
4 663 0 ASSESSMENT - CMS PLAN 14JUL97  14MAROD
46369.11 .00
5 245 0 ASSESSMENT - CMS ° 27MAY9B  19MAY99
584779.00 .00
6 569 0 ASSESSMENT - CMS REPORT 12NOV97  29FEBOO
143219.92 .00
7 2240 0 ASSESSMENT - ADS MANAGEMENT 10CT91  28SEPOO
1725332.56 .00
8 79 (] ASSESSMENT - VCA 2JANS7  14MAROD
99227.00 .00
REPORT TOTAL 16499270.21 .00
$ X 1000
EST TO COMPLETION $16,499
ESCALATION $156
PRIOR YEARS $570
TOTAL AT COMPLETION $17,225
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The HSWA Module specifies the submission of periodic reports, including
monthly programmatic status reports and quarterly technical progress reports.
At the conclusion of the RF1, a comprehensive report will be prepared.

Reports generated during the TA-50 RFIl and the final report will be made
available to the public at the ER Community Reading Room in Los Alamos, New
Mexico. The Reading Room is open from 9 a.m. to 4 p.m. on Laboratory
business days.
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Chapter 1 , Introduction

1.0 INTRODUCTION
1.1 Overview of the Environmental Restoration Program

In March 1987, the Department of Energy (DOE) established an Environmental
Restoration (ER) Program to address environmental cleanup requirements at all
of its facilities. Los Alamos National Laboratory (the Laboratory) is operated for
the DOE by the University of California (UC) and is subject to the requirements
of DOE's ER Program. These requirements are set forth in the Resource
Conservation and Recovery Act (RCRA), particularly in Module VI, the
Hazardous and Solid Waste Amendments (HSWA) Module. This module, issued
by the Environmental Protection Agency (EPA) (EPA 1990, 0306), gives specific
requirements for the conduct of the ER Program and became effective at Los
Alamos on May 23, 1990.

The HSWA Module requires the Laboratory to prepare an installation-wide plan
on how DOE/UC will conduct the ER Program at the Laboratory, including the
format for the RCRA Facilities Investigation (RFI) work plan. The Laboratory's
Installation Work Plan (IWP) was first submitted to the EPA on November 19,
1990 (LANL 1990, 0144) and is updated annually. It contains installation-wide
descriptions of current conditions, identifies the Laboratory's solid waste
management units (SWMUs) and their aggregation into a number of operable
units (OUs), and presents the Laboratory's overall management and technical
approach for meeting the requirements of the HSWA Module.

Tables A and B of the HSWA Module were developed by EPA on the basis of the
SWMU Report prepared in 1988 (International Technology Corporation 1988,
0329). Subsequent investigations by Los Alamos culminated in a revised SWMU
Report, submitted to EPA in November 1990 (LANL 1990, 0145). As discussed
in Section 3.4.2 of the IWP, no sites were eliminated in the revised report, but
some were added and some were combined. The Laboratory's current SWMU
list for all OUs is presented in Appendix G of the IWP (LANL 1990, 0144; 1991,
0553).

The HSWA Module also requires the Laboratory to prepare work plans for
specific investigations at each OU. The Technical Area 50 (TA-50) work plan is
one of 24 such plans that will be prepared. Within the ER Program, the TA-50
assessment task has the identifying numbers OU AL-LA-5, Activity Data Sheet
(ADS) 1147. Additional information regarding the ER program and its
implementation, as well as guidelines for preparation of specific work plans, are
given in Section 3 of the IWP (LANL 1990, 0144; 1991, 0553).

1.2 HWSA Requirements for TA-50

The purpose of this work plan is twofold: (1) to satisfy the regulatory
requirements of the HSWA Module with regard to TA-50 and (2) to serve as the
implementation plan for personnel who will carry out the RFI field sampling. Its
specific objective is to gather sufficient information for answering the following
questions:
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1.  What contaminants are present at TA-50 and how are they distributed
(vertically and laterally)?

2. How, at what rates, and to what locations are the contaminants being
transported?

3. What are the consequences of, or risks associated with, contaminant
transport out of TA-50?

4. What remediation alternative(s) are appropriate for TA-507

The work plan will describe the process for collecting the necessary information.
It seeks to strike a rational balance between technical data needs, regulatory
requirements, and costs.

Table 1-1 presents both the original HSWA list of SWMUs for TA-50 and the
current list, which includes those added in the November 1990 revised report.
Several SWMU subunits are recommended for deletion from Table 1-1 on the
basis of guidelines presented in Section 3.5 of the IWP. (A HSWA Module
Class Il permit modification can be proposed to remove SWMUs if existing
information suggests that no further investigation is warranted.) Currently, seven
SWMU subunits fall into that category. These are listed in Table 1-2, along with
the reasons for excluding them from further consideration. Additional details on
these subunits are presented in Chapter 6.

TJABLE 1-1
EVOLUTION OF THE TA-50 SWMU LIST

Original New Number Current
SWMUs in Combined (Renumbered Added SWMU
RCRA Permit SWMUs SWMUs) SWMUs List
50-001 50-001(a) 50-001(b) 50-001(a,b)
50-002(a-d) 50-002(a-d)
50-003(a-€) 50-003(a-e)
50-004 50-004(a) 50-004(b,c) 50-004(a-c)
50-005 50-005
50-006 50-006(a) 50-006(b-€)  50-006(a-e)
50-007 50-007
50-008 50-008
50-009 50-009
50-010 50-010
50-011(a-c) 50-011(a-c) 50-011(a) 50-011(b) 50-011(a,b)
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Chapter 1 Introduction

1.3 Description of TA-50 and Associated SWMUs

TA-50 (Fig. 1-1) is located immediately northeast of the intersection of Pajarito
Road and Pecos Drive and occupies an area of about 21 acres, half (11.8 acres)
associated with the Area C landfill and the rest (8.7 acres) with the waste
treatment facilities (Fig. 1-2). This area includes facilities for both treatment and
disposal of liquid and solid radioactive and mixed waste. Treatment facilities
include the liquid waste treatment plant and associated waste transfer and
storage systems, equipment decontamination areas, and experimental solid
waste volume-reduction facilities, including a mechanical size-reduction complex
and a controlled-air incinerator.

Disposal facilities include a mixed-waste landfill (Area C) and a treated-liquid
effluent outfall in Mortandad Canyon. Use of the treatment facilities at TA-50
began in 1963, and most of the facilities are still in use. The Area C landfill was
used from 1948 until decommissioning in 1974 and consists of several pits and
shafts that received solid (and small amounts of liquid) radioactive and
hazardous waste.

Twenty-six potentially contaminated areas (Table A of the HSWA Module lists
11) were identified at TA-50 for further characterization as part of the ER
Program (see Fig. 1-2 for locations). Twenty-three of these were associated with
the liquid waste treatment facility, two with the solid waste volume reduction
facilities, and one with the Area C landfill. Two of the SWMUs are listed as
priority sites in Table B of the HSWA Module: the spill area into Ten Site Canyon
(50-006 [a]) that resulted in soil surface contamination and the Area C landfill
(50-009).

A detailed list of the various structures included in each SWMU at TA-50 is
presented in Table 1-3.

1.4 Organization of the Work Plan

The DOE/UC framework for the conduct of the ER Program at Los Alamos is
detailed in the IWP (LANL 1991, 0553). The relationships between the
requirements of the RCRA Permit , the IWP, and the RFI work plan for TA-50
are presented in Table 1-4.

A detailed discussion of the approach and requirements for conducting ER
activities at the various OUs is presented in the IWP (LANL 1991, 05853). That
discussion covers the key concepts that apply to RF| activities at all Los Alamos
OUs, including the observational approach to reduce costs, sequential sampling
within a decision analysis framework to focus effort (and thereby reduce cost),
end-point criteria such as action levels and risk assessments, and compliance
with DOE Orders, CERCLA, NEPA, and the RCRA permit.

Initial field sampling for the TA-50 RFI will be largely confined to the site proper.

The main reason for this focus is that sampling already done in adjacent areas
(Canyon Studies, TA-35), analysis of multiple sources of airborne radionuclides

RFI1 Work Plan, OU-1147 (TA-50) 1-3 May 1992
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IABLE 1-2

TA-50 SWMUS PROPOSED AS NO-FURTHER-ACTION UNITS

SWMU Number

Basis For Proposal

50-005

50-006(b)

50-006(€)

50-003(e)

The double-containment system of Kynar within stainless
steel in the tanks and piping, plus the concrete berm
underneath the plant, provide triple-containment
redundancy, rendering the probability very low that a leak
could develop and transport contaminants out of the
SWMU. Releases from this site, which would be readily
visible, have never been observed.

The SWMU no longer exists. On September 18, 1990, a
small-job ticket was issued to wash down the area around
the radiator with a degreaser. The area was washed with
a detergent, then the soapy liquid was picked up with a
vacuum cleaner and disposed of in the acid waste drain in
Building 37. The radiator, mineral oil fluid coupling,
concrete foundation, and asphalt pad are scheduled for
removal in the near future. The area will then be patched
with new asphaltic concrete paving material. A new,
direct-drive motor will be installed to power the blower.

This SWMU no longer exists. On May 15, 1990, work
order 6-5737-17 was issued to Pam Am to remove both
the diesel fuel tank and the supply and return lines (up to
the concrete approach ramp to the door at the southwest
corner of the incinerator building). The fuel tank was
removed, steam-cleaned, and sent to salvage. The tank's
foundations were removed, and the supply and return
lines were dug up and capped near their entrance to the
building.

No evidence of this SWMU could be found. Visual
inspection of the site could find no evidence of the drums
nor any indication of a spill in the area. The building
engineer for TA-50-69 had no knowledge of these drums
ever being present. It is possible that the drums identified
in the SWMU Report were empties awaiting use in the
volume reduction facility.

RF1 Work Plan, OU-1147 (TA-50) 14 May 1992
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TJABLE 1-2 (cont'd)

SWMU Number

Basis For Proposal

50-003(b)

50-003(c)

This SWMU is a storage cabinet in Room 130 of TA-50-1
(first floor, southeast corner of the building). Mixed waste
generated in Building TA-50-1 is brought to Room 130 in
small (quart- to gallon-sized) bottles. These bottles are
periodically picked up and stored at TA-54. Bottled waste
is stored in double (encased) containers, and the cabinet
is checked daily during working hours. Releases from this
SWMU, which would be readily visible, have never been
observed.

SWMU 50-003(c) is a temporary, less-than-90-day
storage area located on the asphalt paving immediately
south of the tank farm. Chemical wastes are stored here,
until they are emptied into the tank farm, in the 200- to
300-gal. "Tuff Tanks" in which they are hauled by truck
from other technical areas. (These polyethylene tanks are
enclosed in heavy-gauge steel and expanded metal
cages.) This temporary storage site is inspected weekly
for leaks.

Another storage area listed as part of SWMU 50-003(c) is
located between the north wall of the Vehicle
Decontamination Facility and the south wall of the
east wing of Building 1. This is a temporary storage area,
completely paved with asphaltic concrete, used to store
mixed waste generated from the treatment of industrial
wastes from many technical areas. No TRU waste is
stored at this site. The waste is processed in Building 1—
first mixed with calcium hydroxide and ferric sulfate, then
dewatered by a vacuum and filtering process until it is in
the form of filter cake. About 30% solids and 70% water,
the cake has the consistency of a damp clay. The filter
cake is packed into 55-gal. drums, stored temporarily on
site and then hauled to TA-54 for landfill disposal. There
have been no documented releases from this SWMU. The
area is monitored periodically for contamination on the
storage pad, and the drums checked for any signs of
leakage before they are moved onto the pad.

RFI Work Plan, OU-1147 (TA-50) 1-5 May 1992
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ABLE 1-

STRUCTURES WITHIN SWMUS AT TA-50

ADIOACTIVE WA TREATMENT PLAN

50-001(a)—Liquid radioactive waste treatment facilities include

wiped film evaporator (Room 71)
clariflocculators (Room 116)

pH adjustment tank (Room 16)

evaporator storage tank (Room 70A)

decant storage tank (Room 61)

rotary drum vacuum filter (Room 116B)

gravity filtration devices (Room 116)
100,000-gal. emergency holding tank (TA-50-90)
waste mixers (Room 116)

drum tumbler operation (Room 60A)

50-001(b)— Drain lines that transport liquid waste to the liquid waste treatment
facility include

collector manhole TA-50-72 to grit chamber in TA-50-1
TA-50-69 and TA-50-37 to Bldg 1, via manhole TA-50-72
TA-3, -35, and -48, via manhole TA-50-72

manhole TA-50-7

TA-55 to tank vault TA-50-66, via monitor pit TA-50-106
manhole TA-50-72

TA-50-66 to Bldg 1, Room 60A

TA-50-66 to manhole TA-50-72

TANKS AND DRAINLINES

50-002(a)—Tank farm (TA-50-2) includes

* Six tanks
- Two for incoming waste
- One for sludge
- Two for treated waste storage
- One for storage of D&D liquid waste
* Thirteen lines
- Six cast-iron transfer lines
- Four steel lines from Room 61, Bldg 1
- Three cast-iron lines from drains in Bldg 1

50-002(b)— Tank TA-50-67 in underground vault (TA-50-66) for caustic waste
from TA-55.

50-002(c)}— Tank TA-50-68 in underground vault (TA-50-66) for acidic waste
from TA-55.

RFI Work Plan, OU-1147 (TA-50) 1-8 May 1992
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TABLE 1-3 (cont'd)

50-002(d)—Aboveground storage tank (TA-50-5) adjacent to north wall of Bldg 1

WASTE STORAGE AREA
50-003(a)—Primary drum storage area in Room 60D, Bldg 1
50-003(b)—Satellite storage area in Room 130, Bldg 1, for laboratory samples

50-003(c)—Temporary (<90 days) storage area at TA-50-1. Uses polyethylene
carboys and §5-gal. drums

50-003(d)—Modular storage shed (TA-50-114) for containers in 50-003(c)

50003(e) — Four barrels under tarp near TA-50-125

DECOMMISSIONED TANKS AND DRAINLINES

50-004(a)— 520 ft of radioactive waste line from Building 1 west under
incinerator building. Removed in 1975. Known to have leaked.

50-004(b)}— Concrete vault and underground tanks from the TA-50-3 tank farm.
Removed in 1989. Soil beneath vault contained background levels
of radionuclides.

50-004(c)— Drainlines and associated manholes. Sixteen such structures were
removed between 1981 and 1988.

NONRADIOACTIVE LIQUID WASTE TREATMENT PLANT

50-005 — Treatment system located in Room 24 of Building 1, for treating
cyanide, chrome-plating solutions (copper and lead), acids, bases,
and heavy metals. Mercury reclamation is also done on intermittent
basis in Room 34.

OPERATIONAL RELEASES

50-006(a)— Upper Ten Site Canyon contaminated from radioactive industrial
waste sump overflow at TA-50-2.

50-006(b)— Stained soil beneath active radiator on the west wall of TA-50-37
(incinerator).

50-006(c)— Airborne releases from liquid waste treatment plant.

50-006(d)— Treated liquid effluent from TA-50-1 into Mortandad Canyon
(NPDES permitted). Monitored on a routine basis.

RFI Work Plan, OU-1147 (TA-50) 1-9 May 1992
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TABLE 1-3 (cont'd)

50-006(e)— Soil around diesel fuel tank (aboveground) at the incinerator
complex (TA-50-37). Tank and lines removed in May 1990.

50-007 — Incinerator complex for combusting both solids and liquids
containing radionuclides and organics. Many release controls on
the facility. Liquid effluent from offgas treatment system goes to TA-
50-1. Exhaust air passes through HEPA system. Only treated air is
released; the rest goes either to the Treatment Plant or to Area
L/Area G.

VOLUME REDUCTION FACILITY

50-008 — Facility in TA-50-69 to reduce volume and package metallic waste
containing TRU. Liquids go to TA-50-1; air emissions are
monitored.

AREA C LANDFILL

50-009 — The Area C landfill received radioactive and mixed waste from 1948
to 1974. It contains about 3.65 x 10° ft3 of waste in 11.8 acres, in
both pits and shafts (including a chemical waste disposal pit).
Waste includes radionuclides, metals, hazardous materials, liquids,
solids, and gases.

RADIOACTIVE DECONTAMINATION FACILITY

50-010 — The decontamination facility is on the south end of Building 1 and is
used to clean radioactive contamination from vehicles and other
objects. Liquids go to the tank farm (TA-50-2) via drain and line;
solid wastes go to Area G at TA-54 (see Fig. 1-1) for storage (TRU)
or burial (LLW). Wastes are primarily radionuclides.

SANITARY SEWER SYSTEM

50-011(a)— Decommissioned septic system including tank (TA-50-10), manhole
(TA-50-9), a sanitary distribution box (TA-50-11), a leach field, and
an infiltration shaft on the east side of the distribution box. All but
the infiltration shaft was removed in 1984.

50-011(b)— Active sanitary waste system of 6-in. vitrified clay drainlines. The
drainlines are not monitored.

RFI Work Plan, OU-1147 (TA-50) 1-10 May 1992
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in the TA-50 area (e.g. TA-35), and ongoing environmental surveillance activities
by the Laboratory's Environmental Protection Group show that radionuclide
levels in the area surrounding TA-50 are well within DOE guidelines. If
significant migration plumes (other than the permitted releases) are detected,
sampling may later be extended beyond the site boundaries.

Many of the SWMUs at TA-50 are located beneath buildings with ongoing
operations and, as such, will be difficult to characterize. Ideally, RFI activities
should be delayed until decommissioning of the facilities; but given the possibility
(however remote) of a significant tank and/or drainline leak, some level of
sampling is needed to check the integrity of the liquid transfer and storage
system. Only if the results of the initial sampling show little or no migration from
SWMUs associated with ongoing operations will further characterization be
delayed until facility decommissioning.

The Waste Management Group (EM-7) has an ongoing program (often
constrained by budget) to upgrade the liquid waste treatment facilities at TA-50,
including removal of several of the SWMUs at this site (see Chapter 2 for interim
action plans for TA-50). In addition, line-item funding is being sought to replace
TA-50, beginning in 1995. This plan plays an important role in the RFIl sampling
strategy for SWMUs associated with the treatment plant, as described in
Chapter 5. As monitoring data from interim actions at the site become available,
they can be incorporated into the RFI data base and/or used to confirm RFI
resuits.

The large number of SWMUs associated with the ongoing liquid and solid waste
treatment activities (25 of the 26 total), and particularly with the underground
waste transfer and storage structures, makes it logical to treat those SWMUs as
a group during the field investigations and to treat the Area C landfill (the 26th
SWMU) separately. The treatment facilty SWMUs are further aggregated,
primarily on the basis of physical location (see Chapter 5). The treatment facility
SWMUs are addressed in Section 5.1 of Chapter 5, and the Area C SWMU in
Section 5.2.

Because the TA-50 RFI is scheduled to take about § years, the Laboratory is
proposing to submit technical memoranda to EPA as work progresses. As
needed, these memoranda can be used to revise the sampling plans to allow for
new data and other relevant information. In other words, they would serve not
only as RFl Phase 1 reports, but also as input to Phase 2 work plans. The
schedule for submitting technical memoranda is presented in Annex | (Project
Management Plan).

RFI Work Plan, OU-1147 (TA-50) 1-12 May 1992
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Chapter 2 TA-50 Background Information

2.0 TA-50 BACKGROUND INFORMATION

Los Alamos National Laboratory was established during World War Il to design
and test the first nuclear weapon. Following the success of that venture, nuclear
programs involving most disciplines of science became the Laboratory's central
mission. That mission continues today.

In the 1950s, 60s, and early 70s, the Laboratory experienced tremendous growth
in programs and facilities, mostly focused on nuclear energy research and
development. Along with the indisputable gains, however, came wastes of a
variety of forms—an unavoidable by-product of many of these programs. Liquid
and solid wastes were an especially vexing problem because of their large
volumes and radioactive and hazardous content. Facilities such as TA-50 were
constructed in response to the need for treatment and disposal of these problem
wastes.

2.1 History of TA-50

Throughout the 50-year history of the Laboratory, most of the potentially
hazardous solid wastes were buried in landfills. Technical areas 1 and 21, in and
near the present town of Los Alamos (see Fig. 1-1, Chapter 1), were the center
of many of the R&D activities during the 1940s and 1950s, and several landfills
were created at TA-21. But the area available for landfills at TA-21 was limited,
the volumes of waste were increasing, and a conscious move was under way to
develop the Laboratory to the south, away from the townsite. A very large fire in
an open pit at Area B (TA-21) became a further spur to action, and in 1948 the
11.8-acre Area C landfill (Fig. 2-1) was established. Like many old DOE landfills,
Area C consists of several pits and shafts that contain a diverse mixture of
contaminants, including low-level, TRU, hazardous, and mixed wastes. Until the
early 1950s, liquid wastes were either stored (for later recovery of scarce
plutonium) or released, untreated, into Pueblo Canyon (from TA-1) or to
absorption beds (TA-21). Later, liquid waste treatment plants were established
at TA-45 and TA-21 to improve the quality of the effluent to comply with existing
and emerging regulations.

The TA-50 liquid waste treatment plant (see Fig. 2-1) was built in 1963, both to
meet the need for expanded treatment capability for the growing volume of waste
and to locate a treatment facility nearer the technical areas generating the waste.
The plant, which is still operational, receives liquid wastes from many technical
areas, treats them to remove target contaminants, and monitors and then
releases treated liquid effluent (a permitted outfall) to Mortandad Canyon.
Treatment sludges go to TA-54, Area G (see Fig. 1-1, Chapter 1), for storage or
disposal. Associated with the plant is an intricate system of drainlines and tanks
to transter, treat, and temporarily store the liquid waste and treatment sludge.

The incinerator complex (TA-50-37), built in 1975, and the volume reduction
facility (TA-50-69), built in 1983 (Fig. 2-1), were R&D and/or prototype facilities
for developing and testing improved methods of handling and treating certain
types of waste. The stimuli for these new treatment approaches were the need
to reduce the cost of waste disposal (e.g., by reducing the volume of large metal
objects contaminated with TRU) and to comply with more restrictive disposal

RFI Work Plan, OU-1147 (TA-50) 2-1 May 1992
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Chapter 2 TA-50 Background Information

regulations for PCBs, other organic wastes, and mixtures of organics and
radionuclides. Both facilities have the potential to generate liquid, solid, and
gaseous wastes. However, many controls have been designed into these
operations that meet current regulations. In addition, all effluent waste streams
are monitored before release from the facilities.

By the time the liquid waste treatment facility began operating in 1963, the
Area C landfill was being phased out in favor of the Area G landfill at TA-54,
farther to the east. Most waste disposal at Area C ceased in 1969, and the
landfill was officially decommissioned in 1974. The existing liquid waste
treatment plant is antiquated and in some cases cannot meet new regulatory
requirements. A new liquid waste treatment facility is planned, with design and
construction aclivities to begin (given anticipated line-item funding) in 1995.

2.2 SWMUs Associated with the Liquid and Solid Waste Treatment
Facilities

2.2.1 Description and History

TA-50 contains liquid and solid waste treatment facilities for radioactive and
nonradioactive wastes generated by the Laboratory. Liquid wastes are brought to
TA-50 via an underground drainline system and, to a lesser extent, by tank truck.
Some solid wastes are trucked to TA-50 for treatment in the volume reduction
facility, while other wastes (solid and liquid) go to the incinerator complex.

Because TA-50 receives liquid and solid wastes from a large number of technical
areas, the wastes are often complex mixtures that contain chemicals and
radionuclides, including TRUs. In addition, the composition of the wastes has
changed markedly through the years, mirroring the changing research programs
at the Laboratory. The liquid waste treatment plant was built specifically to
remove plutonium, other transuranics, and beta-gamma contaminants from the
waste stream; but later, special treatment processes were developed to meet
specific needs (such as the nonradioactive batch liquid treatment facility and the
distillation operation to recover mercury). A chronology of the major events
related to the treatment plant is presented in Table 2-1.

2.2.1.1 Process Wastes

Process wastes are generated at TA-50 by the radioactive and nonradioactive
liquid and solid waste treatment facilities. None of these wastes have ever gone
into the Area C landfill. Liquid wastes are monitored, then released to Mortandad
Canyon. The filter cake sludge that is left when contaminants are precipitated
out of the low-level radioactive industrial influent or chemical influent from the
Laboratory at large is packed into drums at TA-50 and, depending on the
classification of the waste, is transported to either the hazardous waste or the
low-level radioactive waste area at TA-54 for disposal. Some 200 to 300 drums
of industrial waste are generated each year. The sludge from treating acidic and
caustic liquid wastes from the Plutonium Processing Facility (TA-55), which are
TRU wastes, is mixed with cement, temporarily stored in drums at TA-50, and
then moved to storage at Area G for eventual disposal at the Waste Isolation
Pilot Plant (WIPP). About 25 drums of TRU waste are generated each year.

RF1 Work Plan, OU-1147 (TA-50) 2-3 May 1992
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JABLE 21

CHRONOLOGY OF EVENTS

RELATED TO LIQUID WASTE TREATMENT PLANT AT TA-50

Event Date
Radioactive liquid waste treatment 06/63
facility becomes operational
Sampling box and seepage pits installed to 1973
improve septic system performance
Two spills of radioactive waste and unknown 1973
chemicals
Waste line 45 installed 1974
Overflow of sump in WM-2 results in 07/74 - 09/74
discharge of contaminated fluids into
Ten Site Canyon through drainline 67
Drainline 67 sealed with flexible plug 02/75
at the outfall to Ten Site Canyon
Waste line at TA-50-37 removed 1975
Aboveground storage tank for diesel 1975
fuel and buried fuel line to TA-50-37
placed in operation
Incinerator complex becomes operational 1975
as an R&D facility
Acid tank 66 and caustic tank 67 placed 1977
in operation
Analysis of surface soil samples 1977
demonstrate the presence of radioactive
contamination in Ten Site Canyon below
the outfalls from TA-50-1 and TA-50-2
Samples collected from surface soils at TA-50 1975 - 1977
show plutonium contamination from stack emissions
Sediments collected 2.2 km below the outfall in 1975 - 1977

Mortandad Canyon show radioactive contamination
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. JABLE 2-1 (cont'd)

CHRONOLOGY OF EVENTS
RELATED TO LIQUID WASTE TREATMENT PLANT AT TA-50

Event Date
Acid waste lines 49 and 54 removed 1981
Waste line 55 decommissioned; soil 1981

removed from trench below waste line contains
radioactivity (below soil-cleanup guidelines)

Drainline 67 decommissioned and removed. 1981
Soil in trench below line shows combined
radioactivity (below soil-cleanup guidelines)

Waste line 48A decommissioned and area 1981
decontaminated

Ten Site Canyon outfall area partially 1981
decontaminated

. Continuously monitored waste lines constructed: 1982

TA-55 to TA-50-57

TA-50-72 to TA-50-1

TA-50-69 (volume reduction bldg)
TA-50-37 (incinerator bldg) to TA-50-72
(manhole) via manholes TA-50-73 and
TA-50-74

Main waste line to TA-50-1

TA-55 to TA-50-72

Modifications to caustic tank 67 01/82
recommended, to correct buildups of sludge
containing plutonium-239

Transformer substation TA-50-4, 07/83
transformer pad TA-50-46, and

transformer station TA-50-52 listed on

TA-50 structures location plan

Mercury reclamation system in Room 34, 1983
TA-50-1, begins operation

Septic system leach field and contaminated 1983
. soil removed in the area southeast of TA-50-2
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JABLE 2-1 (cont'd) ‘

CHRONOLOGY OF EVENTS
RELATED TO LIQUID WASTE TREATMENT PLANT AT TA-50

Event Date
Volume reduction facility placed in operation 1983
Vehicle decontamination pad enclosed in a 1983
building
Liquid waste batch treatment system (nonradio- 1983

active) in Room 24, TA-50-1, placed in operation

Sanitary system lines installed to replace 03/83
TA-50 septic system

Septic system decommissioned; septic tank, 05/83
manholes, drainlines, leach-field pipes, and

soil removed 1984

Line 45A and manholes 73 and 56 removed
TA-50 waste line with manhole 6 removed;
soil below manhole 6 determined to be
radioactively contaminated

e Waste lines 44, 45, 46, 47, and 48 removed

Temporary waste storage area at TA-50-2 placed 1985
in operation
Incinerator scheduled for conversion to a 1985

production facility

Stainless-steel radioactive waste storage tanks 1989
and vault at tank farm (TA-50-3) removed.

Inactive waste line 50 sealed during removal

of vault

Decommissioned sanitary leach-field pits 1989
covered by compacted soil and asphalt

Acid waste line 65, from TA-52 to TA-50, 1989
removed. Monitoring during excavation and
removal did not identify any leaks
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Most of the liquid wastes from the volume reduction and incinerator facilities are
transferred by drainline to the liquid waste treatment plant, where they are
treated as radioactive industrial waste. Liquid TRU wastes generated in a hood
at the volume reduction facility are transferred to the special TRU treatment
facilities in the liquid waste treatment plant. Solid wastes from both facilities are
packaged as TRU waste and stored at Area G (for final disposal at WIPP).

2.2.1.2 Airborne Emissions

Stack air from hoods, off-gas, and/or ventilation systems in the liquid treatment,
volume reduction, and incinerator facilities is monitored, and in many cases
filtered, to remove particulates and contaminants. See Section 2.2.1.4.6.3 for
more detailed information.

2.2.1.3 Sanitary Wastes

The original sanitary system at TA-50 consisted of a drain, septic tank, and leach
field that were separate from the drainline and tank system serving the liquid
waste treatment plant. The leach field was located at the head of Ten Site
Canyon. The system did connect to some sinks, floor drains, and a lavatory in
the liquid waste treatment plant, creating a certain potential for the presence of
contaminants. The system was removed in 1984 when the new sanitary waste
system went on line.

The new system connects to the main sewer line going to the TA-35 sewage
treatment facility. Although sewage going out of TA-50 is not monitored, all
incoming sewage to the TA-35 treatment facility is monitored for a variety of
chemical and radioactive constituents.

2.2.1.4 SWMUs Designated for Field Investigations

Ten SWMUs, containing 25 potential SWMU subunits, have been identified as a
part of the treatment facilities at TA-50. Seven of these 25, most associated with
the liquid waste treatment system, are recommended for deletion from further
consideration by the ER Program on the basis of record searches used in
preparing this work plan. The rationale for deleting SWMUs 50-003(b,c,d,e), 50-
005, 50-006(b), and 50-006(e) is given in Chapter 6. The remaining 18 sites
(see Figures 2-2 and 2-3 for locations), which will undergo RFl, are

Radioactive Liquid Waste Treatment Facility: 50-001(a) and (b);

Radioactive Waste Treatment Facility Tanks and Drainlines: 50-002(a),
(b), (¢), and (d);

RFI Work Plan, OU-1147 (TA-50) 2-7 May 1992
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Transuranic Waste Storage Area: 50-003(a);

Decommissioned Tanks and Waste Lines: 50-004(a), (b), and (c);
Operational Releases/Outfalls: 50-006(a), (c), and (d);

Incinerator Complex: 50-007;

Volume Reduction Facility: 50-008;

Radioactive Decontamination Facility: 50-010; and

Septic Systems: 50-011(a) and (b).

The waste associated with these potential release sites includes acids, metals,
inorganics, organics, semi-volatiles, volatiles, total dissolved solids, fission
products, activation products, transuranics, and PCBs. The following sections
give detailed information by SWMU.

2.2.1.4.1 Radioactive Liquid Waste Treatment Plant: 50-001(a) and (b)
2.2.1.4.1.1 50-001(a)

Subunit 50-001(a) is a radioactive liquid waste treatment plant (Building 1 in
Fig. 2-2) that covers 37,000 12 of a total 60,000 ft2 in structure TA-50-1; it is
designed to treat 250 gpm of liquid, primarily for removal of transuranic elements.
In continuous operation since 1963, the plant provides for neutralization,
flocculation/clarification, pH control, ion exchange and filtration of contaminated
liquids. It includes a wiped film evaporator, located in Room 71 (recommended
for deletion as a component of SWMU 50-001(a) because it has never been
used); two clariflocculators, located in Room 116; a pH-adjustment tank, located
in Room 16; an evaporator storage tank, located in Room 70A; a decant storage
tank (used as an auxiliary sludge storage tank), located in Room 61; a rotary
drum vacuum filter, located in Room 116B; two gravity filtration devices, located
in Room 116; a 100,000-gal. steel emergency holding tank, designated as
structure TA-50-90 (also recommended for deletion since it has never been
used); and two waste mixers in which chemicals are combined with waste during
treatment, located in Room 116. A drum-tumbler operation in Room 60A is used
for cementation of TRU sludge that is temporarily stored at Area G awaiting final
disposal at the Waste Isolation Pilot Plant (WIPP). The treatment plant has an
outfall in Mortandad Canyon, regulated under an NPDES permit.

All of the industrial (low-level) waste that flows into TA-50-1 passes through a
flow meter in Room 16. Samples are taken and the pH is adjusted with sodium
hydroxide to minimize corrosion of the cast-iron lines leading to the tank farm
(TA-50-2, WM-2). The pH is given a final adjustment in the 75,000-gal. tank at
WM-2 and then pumped back to TA-50-1.

In the flash mixer (Room 116), calcium hydroxide and ferric sulfate are mixed

into the waste; then the solution is transferred to a flocculator in Room 116 and
slowly mixed for about 45 min to allow the sludge to settle. The remaining liquid
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waste is sent to a clarifier, where further settlement takes place, again fed
through a fiash mixer, flocculator, and clarifier tank treatment cycle, and finally
drained through a gravity filter to the treated waste tanks at TA-50-2 for eventual
release to Mortandad Canyon.

The sludge is drained to the 25,000-gal. siudge holding tank at WM-2, pumped
from this tank to a vacuum filter in TA-50-1, dewatered to the consistency of filter
cake, and packaged in 55-gal. drums for temporary storage at TA-50. These
drums (200-300/yr) are eventually taken to TA-54, Area G, for burial.

Caustic and acidic TRU liquid wastes from TA-55 are transported to 2600-gal.
holding tanks in underground vault TA-50-66. Each type is piped to TA-50-1,
Room 60, in a separate, double (encased) stainless-steel line. There the wastes
are commingled in a neutralizer storage tank equipped with cooling coils, to
partially adjust pH. Chemical is added to further adjust pH, then the transuranic
waste is pumped through a flash mixer, a flocculator, a clarifier, and a gravity
filter, drained to the low-level raw waste storage tank at TA-50-2, and retreated
as industrial liquid waste. The residual sludge is mixed with cement, water glass,
and vermiculite in a drum tumbler and stored in 55-gal. drums for shipment to
TA-54. (Room 60D has been certified by EPA as a mixed waste storage area,
including the drum tumbler. This permit has been in effect since February 1991.)

The TA-50-2 tank farm includes two 25,000-gal. treated waste holding tanks that
are connected by a 6-in. cast-iron line to an outfall in Mortandad Canyon.
A section of this line had to be rerouted a few years ago because it was in the
way of a new building (TA-35-213) to be constructed on the north side of Pecos
Drive. The tanks are emptied only when full, so there is no continuous discharge
of treated liquids, and their contents are sampled for gross alpha count before
emptying. If the count is 1000 counts/min/L or less, the treated waste is
released into the canyon. If it exceeds 1000 counts/min/L, the contents of the
tank are recycled through the Waste Treatment Plant. Treated wastes are
sampled weekly and analyzed for a variety of constituents to satisty EPA and
New Mexico State regulations, as required to retain the NPDES permit. For
record-keeping, a sample of each batch is taken before dumping, to be analyzed
for radionuclides and many other hazardous materials.

2.2.1.4.1.2 50-001(b)

This subunit is the underground drainline system through which liquid waste is
transferred to the radioactive waste treatment facility from many of the active
technical areas. Drainlines and manholes that make up the system are shown in
Fig. 2-4. All of the manholes on the industrial waste lines that transport liquid to
the TA-50 Treatment Facility are continuously monitored by a drip-tray and
conductivity-probe leak monitoring system.

Manhole TA-50-72 (see Fig. 2-4) is the central collection area for most of the
industrial liquid waste coming into TA-50. A major line connecting several
technical areas to this manhole was constructed in 1982 to replace the old line
(50-004[a)) that transported low-level radioactive liquids to TA-50. The new pipe
is a double (8-in. within 12-in.) polyethylene pipe that enters manhole 72 from the

RFI Work Plan, OU-1147 (TA-50) 2-12 May 1992 .
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north side of Pecos Drive. Building TA-35-213, located directly north and across
Pecos Drive from TA-50, is hooked into this line, but to date no industrial waste
has been generated from Building TA-35-213. The original waste line connecting
TA-35 to TA-50-3 has been removed, as has the waste line from TA-52 to
manhole TA-50-7. (Note that low-level industrial waste from TA-2 (see Fig. 1-1,
Chapter 1) enters the raw waste holding tanks in TA-50-2 via the 3-in. coated
steel "cross-country” line from TA-21, and does not enter manhole 72 as
described in the SWMU report [LANL 1990, 0145])

Another waste line into manhole 72, completed in 1982, transports low-level
radioactive liquids from manhole 73, which receives wastes from both the volume
reduction facility (TA-50-69) and the incinerator complex (TA-50-37) (Fig. 2-4).
This is a 6-in. polyethylene line encased within a 10-in. polyethylene line that is
equipped with a leak monitor and vacuum test capabilities. Radionuclides
transported by this waste line may include isotopes of plutonium, americium,
uranium, and cesium. (The small quantities of TRU waste—about 1000 gal./yr—
generated in Building 69 are transported in tanks for treatment in Room 60 of
TA-50-1.) The waste line has been used little in the last 2 years because of a
lack of staffing at TA-50-37 and TA-50-69.

Another line, installed in 1982, transports low-level radioactive waste from TA-55
to manhole 72 via monitoring manhole 106 and manhole 78 (Fig. 2-4). The line
is double (inner stainless steel pipe, outer PVC pipe) with leak monitors and
vacuum testing capability in manhole 106. The outer PVC pipe does not hold a
vacuum at the present time, indicating a potential for leaks if the stainless steel
line were breached. The leak detection system and visual inspection for liquids
at manhole 106 currently show no evidence of leaks in this line.

Three other waste lines run from TA-55 to TA-50, through leak-monitoring
manhole TA-50-106, to tanks in the underground vault (TA-50-66) on the
southwest corner of the treatment plant (Fig. 2-4). These 1.5-in. stainless-steel
lines, each encased within a 3-in. PVC pipe, carry caustic and acid wastes with
high radioactivity (as indicated in Chapter 6, one of these lines is a spare and
has never been used; it is recommended for deletion as a component of SWMU
50-001[b]). The lines operate by gravity flow to TA-50-66. The annulus of each
is monitored continuously at TA-55, at manhole 57, and at TA-50-66 by a drip
tray and a conductivity probe system wired to a computer for continuous read-
out. There is no regular schedule for testing these lines for leakage, but when all
four were vacuum-tested in 1987, none held a vacuum. The lines were
constructed in 1982 and are scheduled for replacement in March 1992, at which
time extensive soil sampling will determine whether contaminants have leaked
from the pipes.

A single drainline carried all the influent from manhole 72 into the grit tank in TA-
50-1 until a leak was detected around the grit tank in 1990. The line now
bypasses the grit chamber and connects directly to the TA-50-2 tank farm. It is
double, consisting of an inner 8-in. schedule 40 stainless-steel pipe and an outer
10-in. schedule 10 stainless-steel pipe.

RFI Work Plan, OU-1147 (TA-50) 2-14 May 1992
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Manhole 7 (TA-50-7), another component of the influent waste system (Fig. 2-4),
is connected to the waste line from the tank truck unloading station (structure
TA-50-77). This manhole, placed in operation in 1963, is no longer in use, and a
plan to remove it and clean up any associated soil contamination is under way.

2.2.1.4.2 Tanks and Drainlines: 50-002(a), (b), (c), and (d)
2.2.1.4.2.1 50-002(a)

The Radioactive Liquid Waste Treatment Facility includes three locations with
underground storage tanks and associated drainlines. The first is the tank farm,
designated 50-002(a), known collectively as TA-50-2, WM-2. It is a concrete
underground vault containing an equipment room bounded on three sides by five
concrete process tanks (Fig. 2-5): two 25,000-gal. tanks on the east, one
25,000-gal. tank and one 75,000-gal. tank on the west, and one 25,000-gal. tank
on the south. Two of the tanks handle the influent or raw waste, one is for
sludge, and the other two are for storing treated liquid waste before discharge.
Liquid wastes and sludges are transported from TA-50-1 to TA-50-2 via a system
of 17 drainlines.

The floor of the vault is about 17 ft below grade. The floors of the east and west
tanks are 12 to 18 in. deeper, as the floors slope to form a sump in the center of
each tank. The floor of the south tank is also shaped like an inverted pyramid,
but its apex is 7 ft 6 in. below the floor of the vault.

2.2.1.4.2.2 50-002(b) and (c)

The second location consists of two acid and caustic waste tanks, TA-50-67
(SWMU 50-002b]) and TA-50-68 (SWMU 50-002[c]), contained in an
underground vault (TA-50-66) about 18 ft x 16 ft x 14 ft deep (Fig. 2-5). The
tanks and vault are located about 30 ft from the southwest corner of Building 1.
They were constructed exclusively to handle radioactive acid and caustic waste
from TA-55. These transuranic wastes are processed separately from other
wastes. (Before construction of these tanks and vault, the TRU waste from TA-
55 was mixed with industrial waste from other technical areas, all of which had to
be processed as transuranic waste with its inherent high disposal costs.

Four double stainless-steel-and-PVC influent lines from TA-55 enter the west
end of the south wall of the vault. One line is a spare that is capped inside the
vault wall. The second line carries radioactive acid waste to the acid tank. The
third line carries radioactive caustic waste to the caustic tank. These acid and
caustic wastes are transferred from the tanks via two double stainless-steel lines
to Room 60 in the TA-50-1 treatment plant. Because these liquids contain
significant amounts of transuranics, the operation is monitored carefully for
criticality hazards, and necessary adjustments are made before treatment. Ten
to twelve barrels of treated transuranic waste are generated each year. The
fourth line, which passes through the vault and through manhole 78, carries
radioactive industrial wastes into manhole 72, where they are mixed with the
other radioactive industrial wastes entering manhole 72. About 300 barrels of
treated radioactive industrial waste sludge are generated each year. (In 1990,
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294 barrels were processed.) No evidence of leaks or contaminant migration
has been reported or documented.

2.2.1.4.2.3 50-002(d)

The third location is an aboveground, 4000-gal., stainless-steel storage tank for
nitric acid, designated TA-50-5 (see Fig. 2-5). It is located adjacent to the north
wall of Room 60D of Building TA-50-1. The nitric acid was intended to recharge
an ion-exchange column for removing radionuclides not removed by the
clariflocculator system. The tank is supported by concrete saddles and is placed
over a pit (TA 50-12) filled with limestone chips to neutralize any nitric acid fumes
that escape the tank. The pit also has retaining walls to hold any spillage. The
footings for the tank saddles are about 4 ft below grade and the bottom of the pit
is about 2.5 ft below grade.

The concentration of radicisotopes in the radioactive industrial waste influent has
always been below the accepted DOE limits. For this reason, the ion-exchange
column and nitric acid tank have never been used as intended. At present, the
tank is about one-quarter full. It is scheduled to be emptied and left empty
unless the ion-exchange columns have to be operated. (In that event, the tank
would be filled with sulfuric acid instead of nitric acid because of the nitrate
problems that develop when nitric acid is neutralized.)

2.2,1.4.3 Transuranic Waste Storage Areas: 50-003(a), (b), (c), (d), and (e)

Five waste storage areas (Fig. 2-6) were originally identified as constituting
SWMU 50-003. Four of these (50-003 [b}, [c], [d], and [e]) are recommended for
no further action (see Chapter 6); the remaining one is described below.

SWMU subunit 50-003(a) is a greater-than-90-day storage area located in
Room 60D in the northeast corner of the east wing of TA-50-1. It contains TRU
waste produced by treatment of the acid and caustic wastes from TA-55. The
waste is mixed with water glass, vermiculite, and cement and then stored in
drums, which are periodically hauled to TA-54. This waste will eventually be
shipped to the WIPP site.

2.2.1.4.4 Decommissioned Tanks and Waste Lines: 50-004(a), (b), (c)

The three SWMU subunits (see Fig. 2-2) in this category are associated with the
underground waste lines that used to carry influent industrial waste to TA-50 and
the manholes to which it was routed. They were removed after the existing
influent line became operational.

2.2.1.4.4.1 50-004(a)

This subunit (Fig. 2-7) is a 520-ft section of the original 6-in.-diameter vitrified
clay pipe that carried industrial waste to TA-50. In 1975, the line was removed
from TA-50 out to Pecos Drive to clear the site for construction of TA 50-37.
Later, Buildings TA-50-54 and TA-50-69 were built over portions of this
decommissioned line. It was replaced by acid waste line 45, which bypassed the
TA-50-37 construction zone. In 1984, line 45 was also removed (see 2.2.1.4.4.3,

RFI Work Plan, OU-1147 (TA-50) 217 May 1992
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50-004[c]). A large portion of the original trench that carried the pipe is now
under Buildings TA-50-37, TA-50-54, and TA-50-69. The clay pipe was known to
have leaked. When it was removed, contaminated soil was also removed, and
both were interred at Area G. Cleanup was done to levels dictated by the
sensitivity of hand-held radiation detection instruments of the day. No
measurements for nonradioactive constituents were ever made on the pipe or
the soil.

2.2.1.4.4.2 50-004(b)

This subunit was an underground structure, designated TA-50-3 (Fig. 2-7), that
contained three stainless-steel-lined concrete tanks used to store waste from the
Omega Reactor and other sources. Tank no. 1 had a capacity of 1000 gal., tank
no. 2 of 2000 gal., and tank no. 3 of 4500 gal. The structure was 13 ft 8 in.
square, and its bottom was 9 ft. 6 in. below grade. Lines into the structure
included line 49 from TA-35 and line 50, a stainless-steel line that carried waste
from special experiments conducted in the treatment plant. The latter line was
abandoned in place.

This subunit, which was the original tank farm, was removed in 1989. Soil
around the outside walls of the vault was removed and the entire structure, with
the tanks inside, was transported to Area G and buried. The soil from around
and underneath the vault was screened for radicactive and chemical wastes,
which were found to be below cleanup levels; the excavation was then backfilled
with clean soil.

2.2.1.4.4.3 50-004(c)

This subunit consisted of sixteen drainlines and associated manholes that were
removed between 1981 and 1989 (Fig. 2-7). The radioactive industrial waste
lines listed as having been removed are nos. 44, 45, 45a, 46, 47, 48, 48a, 49,
54, 55, 56, 65, and 67. The manholes listed as removed are TA-50-6, TA-50-55,
and TA-50-56. Except for line 56, all of these lines and manholes were verified
as removed. Line 56 is still in service and connects a floor drain in Room 36 of
Building TA-50-1 to an active, 10-in., cast-iron radioactive industrial waste line.
The 10-in. line connects the liquid waste treatment plant to the current tank farm.
The point of connection between line 56 and the 10-in. cast-iron line is under the
floor slab of the Vehicle Decontamination Facility. The depths of these drainlines
and manholes are given in Table 2-2.

Radionuclide contamination of soil, if discovered during waste line
decommissioning, was cleaned up to ALARA levels by removing affected soil
and pipe. Hand-held radiation-detection instruments were used to evaluate the
need for soil cleanup. Sampling for chemical constituents usually was not done
at that time.

2.2.1.4.5 Nonradioactive Waste Treatment Plant: 50-005
This subunit, the nonradioactive liquid waste batch plant in Room 24B of

Building 1, is not being operated at this time. Most nonradioactive liquid waste
from the Laboratory is sent to an off-site EPA-approved treatment facility, but a
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JABLE 2-2
DEPTHS BELOW GRADE OF SUBSURFACE
AND PARTIALLY SUBSURFACE TREATMENT FACILITIES SWMUS
(Approximate, at Bottom of Unit)

50-002: Tanks and Drainlines

50-002(a)
Tank farm (TA-50-2) concrete tanks 17
(except sludge tank)
Sludge tank 251, 6in.

50-002(b) and 50-002(c)

Vault containing these two tanks 14 1t
50-002(d)

Footings of concrete saddles that 51t

support aboveground nitric acid

storage tank.

50-004: Decommissioned Tanks and Waste Lines

50-004(a)

Acid waste line 5to6ft
50-004(b)

Underground reinforced concrete 10 ft

tank farm containing three
stainless-steel-lined tanks.

50-004(c)
Thirteen underground waste lines and
three manholes (all removed except line 56):

1. Waste line 44 5t
2. Waste line 45 5 ft
3. Waste line 45(a) 7 ft
4. Waste line 46 16 ft
5. Waste line 47 8 ft
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TABLE 2-2 (cont'd) .

6. Waste line 48 6 ft

7. Waste Line 48(a) 6 ft

8. Waste Line 49 5t

9. Waste Line 54 4 ft

10. Waste Line 55 ' 5 ft

11. Waste Line 56 51t

12. Waste Line 65 5t

13. Waste Line 67 17 ft at exit
from TA-50-2;
1 ft at canyon
outfall

14. Manhole TA-50-55 8 ft

15. Manhole TA-50-56 8 ft

16. Manhole TA-50-6 19 ft

50-008: Volume Reduction Facility (TA-50-69) 5

50-010: Radioactive Decontamination Facility
Footing details for the extension walls
have not been found. Drilling depth ~4 ft

50-011: Septic Systems

SWMU 50-011(a)
Decommissioned septic system leach
field and main from septic tank 41t
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very small amount is treated in open tanks at TA-54 (Area L). Mercury
reclamation (also a part of SWMU 50-005) is done intermittently in a hood in
Room 34. The hood has a discrete exhaust system that is not monitored. This
SWMU is recommended for no further action (see Chapter 6).

2.2.1.4.6 Operational Releases/Outfalls: 50-006(a), (b), (c), (d), and (e)
2.2.1.4.6.1 50-006(a)

This SWMU subunit comprises the sites of two accidental releases of untreated
radioactive wastes and unknown chemicals at TA-50, in July and September,
1974, to the head of Ten Site Canyon immediately to the southeast of TA-50-1
(Fig. 2-8). The cause of the releases was overflow of a sump in TA-50-2. The
drainline (No. 67) from the floor drain in TA-50-2 was sealed with a flexible plug
at the Ten Site Canyon outfall on February 28, 1975. A biased soil sample
collected the same day at the outfall and analyzed on March 5, 1975, showed a
gross alpha activity of 30,000 d/m-g. Analysis of soil samples collected on
September 9, 1976 indicated that samples near the drainline 67 outfall contained
as much as 50,000 pCi/g gross alpha contamination, and samples collected at
distances ranging from 30 to 300 m from the outfall had gross alpha
contamination up to 300 pCi/g; but of 27 soil samples collected on the canyon
bottom, only one had gross alpha contamination greater than 20 pCi/g.
(The concentration in that one soil sample was 70 pCi/g.) Drainlines 55 and 67
to the Ten Site Canyon outfall were completely removed in 1981 (Elder et al.
1986, 0456). Contaminants encountered during the removal were primarily
plutonium-239, ruthenium-106, cesium-137, strontium-89, and yttrium-90. The
outfall area east of TA-50 was partially decontaminated in 1981 by soil removal
(70 m3 total). Maximum surface contamination levels left after decontamination
were 400 pCi/g of gross alpha activity and 40 pCi/g of gross beta activity. The
contaminated area in Ten Site Canyon is marked with temporary signs and tape.

2.2.1.4.6.2 50-006(b)
This subunit is recommended for no further action (see Chapter 6).
2.2.1.4.6.3 50-006(c)

This subunit refers to the airborne contaminants that have been routinely
released from the liquid waste treatment plant and other treatment facilities at
TA-50 (Fig. 2-9) via stack emissions. The stacks provide ventilation for hoods or
for specific operations within the liquid waste treatment plant, volume reduction
facility, or incinerator complex. All the exhaust stacks on Buildings 1, 37, and 69
have monitoring systems that measure mixed fission products and plutonium.
Samples are taken once a week. All stacks on the incinerator complex and the
volume reduction facility, and some on the liquid waste treatment plant, have
HEPA filtration systems to reduce emissions. The locations of the stacks and
information on the filtration and monitoring system of each are summarized in
Table 2-3. Extensive monitoring data on mixed fission products and plutonium
from this source are summarized in Fig. 2-10 and Table 2-4.
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Figure 2-8 Location of outfalls at TA-50.
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Figure 2-10 Concentrations of plutonium and mixed fission products in stack emissions from TA-50.
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2.2.1.4.6.4 50-006(d)

This subunit is the treated liquid waste discharge line (No. 64) from the treatment
plant to the stream channel outfall in Mortandad Canyon (Fig. 2-8). The 6-in.-
diameter iron discharge pipe was rerouted in 1983 to accommodate the
construction of TA-35-213, the Target Fabrication Facility. The release of
treated waste into Mortandad Canyon since 1963 has resulted in an
accumulation of chemicals, heavy metals, and radionuclides in stream channel
sediments, bank soils, and underlying tuff. On February 12, 1985, USEPA
Region VI issued an administrative order to DOE requiring modification of the
outfall; the order was prompted by the ongoing erosion of the stream bank
because the discharge pipe ended about 25 ft short of the stream channel. A
letter submitted to EPA from DOE stated that corrective action was taken at
outfall 051 (TA-50) by extending the pipe down into the stream channel. On
October 15, 1986, USEPA issued notice to DOE that the administrative order
was closed. This outfall is on record as having 13 NPDES outfall permit
violations for iron and copper. Contaminants in Mortandad Canyon will be
addressed by the ER Program as part of the Canyon Studies.

2.2.1.4.6.5 50-006(e)
This subunit is recommended for no further action (see Chapter 6).
2.2.1.4.7 Incinerator Complex: 50-007

The incinerator complex (TA-50-37; Fig. 2-9) was designed and constructed in
1975 to develop incineration methods for solid and liquid wastes containing
chlorinated, fluorinated hydrocarbons, carcinogenic materials, and TRUs from
the plutonium processing facility. The design feed rate for solid waste is
50 kg/hr. Between 1985 and 1989, the unit was converted from an R&D facility
to a production facility. The incinerator is located in Room 112, and the solid and
liquid waste feed system in Room 115, of Building 37. The liquid feed system
prep room is bermed and contains no floor drains. The inventory permitted in
this room is 600 gal.; the release containment system is designed to hold 110
percent of that maximum. An offgas treatment unit is associated with the
incinerator complex. The exhaust air system from the incinerator includes two
HEPA filters. Liquid effluent generated by the offgas aqueous scrub system is
filtered to remove solids before transfer via a double, instrument-monitored
pipeline to the TA-50-1 Industrial Waste Treatment Facility. Ash is immobilized
in concrete before shipment to WIPP.

The incinerator is not operating at this time. The S5-yr plan originally called for
incineration to resume in the latter part of FY93 but, because of delays caused
by a funding shortage, the new scheduled start date is the latter part of FY94.
Work is in process on an environmental assessment for the hours of operation,
and a permit for incineration of toxics is being worked on by the EPA. A
permanent work permit for handling mixed waste is expected to be issued in the
near future (at present, the operating group has an interim work permit). A New
Mexico state permit is not required to operate the incinerator.

RFI Work Plan, OU-1147 (TA-50) 2-32 May 1992




Chapter 2 TA-50 Background Information

Incinerator equipment is currently being upgraded. All process piping has been
changed from fiberglass to CT76-Hasteloy. A sampling train (to take samples off
the process line) and a gravity ash system have been designed, but construction
has not yet been scheduled. Once begun, these two projects should take about
6 months to complete.

2.2.1.4.8 Volume Reduction Facility: 50-008

The Volume Reduction Facility (Fig. 2-9) in Building TA-50-69 is a prototype
facility designed to reduce the volumes of and repackage various types of
metallic waste contaminated with transuranics, such as metal ducts, plenums,
and gloveboxes. These are cut up, compacted, and packaged for storage at TA-
54. Operations were initiated in August of 1983. Through FY85, a total of
3,106 #3 of transuranic and metallic waste, including lead, has been reduced by
a factor of 3.7 to 1. This facility is moderately contaminated with transuranics
and associated radionuclides, but there is no evidence of release. There are no
outfalls associated with this unit; all liquid wastes are processed at the
radioactive waste treatment facility. Stack emissions are also monitored.

Because of the loss of key personnel, this facility has not been operated since
January 1991. Operation is scheduled to restart as soon as January 1992 and
will continue for the next 10 to 15 years. Long-range plans call for a larger unit to
be set up at TA-54 by 1998, to cut up the waste at TA-54 and package it for
shipment to WIPP.

2.2.1.4.9 Radioactive Decontamination Facility: 50-010

The vehicle decontamination pad (Fig. 2-9) is located between Buildings TA-50-1
and TA-50-2. This active site is used to clean radioactive contamination from
vehicles and large objects. Only radioactive industrial waste (LLW) is brought to
this area. Liquid wastes go to the tank farm (TA-50-2) via floor drain and line,
and solid wastes go to Area G for burial. Contaminated acids from the "Tuff
Tanks" hauled in from other technical areas are also pumped into the floor drain,
either directly to TA-50-2 or to TA-50-1, where they are neutralized and then sent
to TA-50-2.

The vehicle decontamination pad has been in use since 1963. In 1983, it was
enclosed in a metal building. There is no evidence of routine or accidental
releases at this facility.

All TRU-contaminated equipment is decontaminated in Room 36 of Building TA-
50-1, not in the vehicle decontamination facility. For TRU decontamination, the
floor drain in Room 36 is blocked and the equipment is manually wiped down.
The wiping material and the waste are collected in plastic bags, which are then
sealed in steel, 55-gal. drums.
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2.2.1.4.10 Septic Systems: 50-011(a) and (b)
2.2.1.4.10.1 50-011(a)

This subunit is the original (now removed) septic system that was installed about
1964 at the south end of Building 1 and the existing tank farm (Fig. 2-11). It
consisted of an effluent line from Building 1 to manhole TA-50-@ andthhen to
septic tank TA-50-10. The effluent line ran east from the septic tank to a
distribution box, TA-50-11, and then into four parallel, perforated pipes running
across a leach field. As TA-50 grew, the field would not handle all of the effluent,
leaving standing water on the ground surface. To correct this problem, in 1978 a
4-ft-diameter hole was drilled 50 ft 9 in. deep at the east end of the leach field. A
4-in. perforated pipe was installed down the center of the hole, and the annulus
was back-filled with 3/4-in. aggregate to within 4 ft of the surface. The east end
of the four parallel pipes were then tied into the 4-in. perforated pipe. The entire
septic system, with the exception of the 50-ft-deep hole, was removed in 1983.
Currently, the leach field and a section of the effluent line between the septic
tank and the field are the only portions of the old system that can be reached for
core drilling.

Data on soil contamination that could be attributed to the septic system are not
available. The leach field and seepage pits are located in an area of TA-50
where surface spills of liquid waste occurred (SWMU 50-006[a]). Consequently,
obtaining unambiguous contaminant concentration data for this site may be
impossible.

2.2.1.4.10.2 50-011(b)

This subunit is the new septic system (see Fig. 2-4), installed in 1983. Effluent
lines exit near the southwest and the northwest corners of Building 1 and drain to
lit stations. The sewage is pumped through 4-in. laterals at each lift station to a
new 6-in. main on the west side of the building. The 6-in. main runs across
Pecos Drive to a sanitary sewer manhole, then it joins the 5-in. gravity main to
the disposal plant in the TA-35 area.

2.2.2 Existing Data

Data characterizing contamination levels associated with treatment facility
SWMUs is very limited for radionuclides and nonexistent for hazardous
chemicals. This section summarizes what is known about contaminant levels in
soil at TA-50 (see also Chapter 4, Section 4.2.1.2).

50-001(a)—The only documented unintentional release from the liquid waste
treatment plant was associated with the grit chamber (see Figs. 2-12 and 2-13).
Sampling was done to depths of about 13 ft below the concrete floor; at 3-4 ft,
wet soil containing contaminants typical of influents to the plant was encountered
(Table 2-5). Very limited follow-up sampling (Table 2-6) showed the
contamination was localized in a narrow (i.e., a few feet) vertical and horizontal
band around and beneath the south side of the grit chamber. Input of waste to
the grit chamber was stopped in July 1990 to eliminate further release of
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JABLE 2-5
ANALYTICAL RESULTS
FROM GRIT CHAMBER SAMPLES (SEE FIGURE 2-12)
TA-50-1, 7/31/90
Hole Depth
No. () Field Instrument Observations Laboratory Analyses*
1 3.0 Dry, radionuclides at bottom of hole  Not done
2 33 Dry, no radionuclides detected Not done
3 3.3 Dry, no radionuclides detected Not done
4 13.3 Entered wet soil at 3 f, Radionuclides
exited wet soil at 6 ft;
radionuclides detected in wet sail
5 13.3 Entered wet soil at 4.5 ft; Radionuclides
radionuclides detected in wet soil
6 9.0 Dry, no radionuclides detected Not done
7 9.0 Dry, no radionuclides detected Hazardous waste and
radionuclides
8 9.0 Dry, radionuclides detected Hazardous waste and
at4ft radionuclides
9 9.0 Entered wet soil at 3 ft; Hazardous waste and
radionuclides detected radionuclides
10 9.0 Entered wet soil at 4.5 ft Hazardous waste
* Bis-2-Ethylhexyl phthalate ppb levels
Methylene Chloride 9 ppb sample
1,2,4-Trimethylbenzene 6 ppb sample
Americium-241 26 nCig
Europium-152 0.8 nCi/g
‘Cesium-137 0.4 nCi/g
Gross Alpha 60 nCi/g
RFI Work Plan, OU-1147 (TA-50) 2-38 May 1992
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TABLE 2-6

RADIONUCLIDE CONCENTRATIONS IN BOREHOLE SOIL SAMPLES
COLLECTED AROUND THE GRIT CHAMBER (TA-50-1, ROOM 16)

ON 8/6/90 AND 8/7/90

Location
(see Fig. 2-12)

Radionuclide

Concentration

5'

Gross Alpha
Americium-241
Europium-152
Cesium-137
Cobalt-60
Plutonium-239
Plutonium-238

Gross Alpha
Americium-241
Europium-152
Cesium-137
Cobalt-60
Plutonium-239
Plutonium-238

*Two samples analyzed for radionuclides.

RFI Work Plan, OU-1147 (TA-50)
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1.3 nCig
640 pCilg
190 pCi/g
50 pCi/g
140 pCi/g
900 pCi/g
110 pCi/g

25/6.3 n/Cilg
13/1.8 nCi/g
160/200 pCi/g
50/60 pCi/g
40/40 pCi/g
17/4.8 nCi/g
1.1/280 pCifg
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contaminants, but no cleanup of the contaminated soil around the chamber has
been attempted.

50-001(b)—No releases from the current influent waste lines and manholes have
been documented. Although the double (encased) waste lines from TA-55 do
not pass a vacuum test for integrity, leak detection systems have never indicated
the presence of liquids.

50-002(a), (b), (c), and (d)—No releases have been documented from the tanks
and drainlines currently used to transport wastes between storage and treatment
areas.

50-003(a), (b), (c), (d), and (e)}—No releases from the drum storage areas have
been documented.

50-004(a), (b), and (c)—The old influent waste line (50-004[a]) into TA-50 was
known to have leaked, on the basis of samples taken when the line was removed
in 1975. Soils surrounding the old line were cleaned to ALARA standards using
portable radiation-detection instruments to guide the effort. The old tank farm
(50-004[b]) was also known to have leaked, from two accidental spills to Ten Site
Canyon (SWMU 50-006[a]) and from sampling during removal of the structures
in 1989. Contaminated soil was cleaned up to ALARA standards. Finally, the
lines and manholes making up the original waste transfer system were known to
have leaked, from sampling done during structure removal (1981-1989). Again,
cleanup was to ALARA levels. Levels of contaminants remaining after cleanup
of these SWMUs ranged from a few pCi/g to a few nCi/g (Elder et al. 1986,
0456).

50-005—This SWMU is recommended for no further action (see Chapter 6).

50-006(a) is the site of two spills of raw waste into Ten Site Canyon, caused by
overflows at the new tank farm (50-002[a]). Gross alpha levels up to
50,000 dpmvg were measured soon after the leaks were discovered and were
probably due primarily to americium-241. A partial cleanup at the spill discharge
area (i.e., a few feet from the overflow outfall area in Ten Site Canyon) reduced
levels of alpha emitters to a few hundred pCi/g, within the range of background.

50-006(b) and 50-006(e) are the sites of suspected mineral oil and diesel fuel
spills for which no evidence was found. They are recommended for no further
action during this RFI (see Chapter 6).

50-006(c) relates to surface soil contamination (plutonium and mixed fission
products) from stack emissions at the three treatment facilities (see Fig. 2-2).
The sources of these emissions are given by facility in Table 2-3. Annual
discharges of plutonium-239 and mixed fission products are summarized in
Table 2-4 and Fig. 2-10. In general, the plutonium and mixed fission product
releases in stack air have declined or remained steady over the years of
operation, even though the volume of stack air has increased in recent years.
Discharges are now regulated under an NPDES permit.
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50-006(d) is the treated liquid waste effluent outfall from Building 1. The
quantities of radionuclides in treated liquid waste discharged to Mortandad
Canyon are given in Table 2-7, and concentrations of nonradioactive inorganic
contaminants are given in Table 2-8. Figure 2-14 shows the quantities of several
contaminants released as a function of time. The quantity of plutonium-238 in
treated liquid effluent exceeded those of plutonium-239 and americium-241
during the early years of operations, then dropped below them when the
plutonium production facility at TA-55 went on line in 1978. Some of the
nonradioactive inorganic contaminants released to Mortandad Canyon were
found at levels above drinking water standards. However, the water in
Mortandad Canyon does not supply any industrial, agricultural, or municipal
needs (ESG 1989, 0308).

50-007—The incinerator complex has had no documented releases that were
unauthorized by the operating permit.

50-008—The volume reduction facility has had no documented unauthorized
releases.

50-010—The decontamination facility has had no documented releases of
contaminants.

50-011—The old and new septic systems have had no documented releases of
radionuclides or hazardous chemicals.

In summary, most of the data that do exist on radionuclide levels in surface and
subsurface soils associated with treatment facility SWMUs are of limited value in
assessing contamination at the site, because they are qualitative (instrument
readings) and poorly distributed in space, and the sampling locations cannot be
reliably identified. Very little data exist on nonradionuclides around potential
release sites.

2.3 Area C Landfill: SWMU 50-009
2.3.1 Description and History

The Area C Landfill at TA-50 (Fig. 2-15) was established in May 1948 as a
replacement for Area B at TA-21. Area C is completely fenced, covers
11.8 acres, and consists of 7 pits, 107 shafts, and one unnumbered shaft that
was used for a single strontium-90 disposal. The landfill was used from May
1948 to April 1974 but received waste only intermittently from 1968 to 1974. A
chronology of the major events pertinent to Area C is presented in Table 2-9 and
a list of interred contaminants (based on site logbooks) in Table 2-10.

The pits and shafts at Area C were excavated into the overlying soil and the
Tshirege member of the Bandelier Tuff (a consolidated, but fractured, pyroclastic
rock). About 1300 feet of unsaturated rock separates the trenches and pits from
the main aquifer (Rogers 1977, 0216). Surface drainage is to the northeast into
Ten Site Canyon, a branch of Mortandad Canyon (see Fig. 2-15).
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JABLE 29

CHRONOLOGY OF MAJOR EVENTS
DURING USE OF THE AREA C LANDFILL

Use of Pits
1 11/24/48 09/28/51
2 04/29/50 09/28/51
3 10/01/51 04/27/53
4 10/01/51 02/09/55
5 04/28/53 09/24/59
6 10/22/56 09/24/59

Chemical Pit early 1960 06/01/64

Other Events

Shafts 56-67 drilled and used

Six Standard Operating Procedures for waste
disposal operations prepared

Idea of 60-ft-deep disposal shafts considered
by USGS

One infiltration test performed in Pit B,
north of Pecos Drive (near Area C)

Solid Waste Operations personnel proposed
that H-1 seal the disposal shafts

Shafts 1-55 drilled and used
Shafts 68-107 drilled and used
Strontium-90 shatft drilled and used
Five fires occurred

Infiltration tests performed in Pits A and B
(near Area C)

RFI Work Plan, OU-1147 (TA-50) 2-49
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1961

1962

1966

1967

11/10/59 - 05/26/67
10/08/62 - 02/11/66
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JABLE 2-9 (cont'd)
Other Events (cont'd)
One infiltration test performed in Pit B, 1966
north of Pecos Drive (near Area C)
Soil samples collected for geotechnical testing 04/14/71 - 04/15/71
Soil and vegetation samples collected at 09/09/76 - 09/14/76
86 locations
Soil samples collected for radiochemical analysis 1977
Animal intrusion into pits, other problems Late 1970s
Phoswich and micro R meter survey at 5 locations 1980

along perimeter of Area C

Soil samples collected at 18 locations within 03/18/81
AreaC

Gross alpha, gross beta, and gross gamma 1982
soil survey

Soil samples collected at 2 locations 1983
within Area C :

Area C surface improved by adding a surface 1984
cover, recontouring, and seeding

Soil samples collected at 161 locations 1985
Phoswich and RASCAL meter survey on soil 1986

and vegetation

Soil gas survey at 18 locations 1988
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2.3.1.1 Disposal Pits

Disposal Pits at Area C were used for burial of hazardous chemicals,
uncontaminated classified materials, and radioactive materials. Enders (personal
communication 1990, 07-0003) stated that TRU waste was buried in unknown
quantities in these pits.

Pits 1-4 are located in the southwest quarter of the area (see Fig. 2-15). Enders
(personal communication, 1990, 07-0003) recalled the dimensions of Pits 1-4 as
about 610 ft long by 40 ft wide and no more than 25 ft deep (Table 2-11). On
LANL Engineering Drawing ENG-R 1264, the pits are shown as scaled
dimensions. However, there is no record that the Engineering Department ever
surveyed these pits before they were dug or while they were open. (The Area C
landfill was put into use with some urgency, because a serious fire had occurred
at Area B.)

Pit 5, located to the north of Pits 1-4, measures 110 ft x 705 ft x about 18 ft at its
deepest point; Pit 6, in the northwest quarter of Area C, is 100 ft x 505 ft x about
25 ft at its deepest point. The seventh pit, the chemical pit, is located south of
Pit 6 and measures 25 ft x about 180 ft and is estimated to be 12 ft deep
(Enders, personal communication 1990, 07-0003).

Pit 1 was used from 11/24/48 to 09/28/51. Notes from LANL Logbooks (LASL
1973, 07-0017) 2587 and 3478 indicate that trichloroethylene (TCE), boron,
sulfuric acid, graphite, medical lab solutions (biological waste), and contaminated
materials and trash (specific contaminants unknown) were interred in Pit 1 (see
Table 2-10). The TCE originated from the TRU building, the boron from the
Sigma Units, and the sulfuric acid from the Rat Lab. Pit 2 was used from
04/29/50 to 09/28/51. Notes from LANL Logbooks 2587 and 3478 indicate that
TCE and contaminated materials and trash (specific contaminants unknown)
were disposed of in this pit. Again, the TCE originated from the TRU building.
Pit 3 was used from 10/01/51 to 04/27/53. Notes from LANL Logbook 4644
indicate that mercury teplers, tritum glassware, cyanide solutions, and
contaminated materials and trash (specific contaminants unknown) were interred
in this pit. Pit 4 was used from 10/01/51 to 02/09/55. Notes from LANL
Logbooks 4644 and 6030 indicate that tritium-contaminated glassware, boxes,
and urine samples, mercury teplers, actinium-227, vials of radium-226, cyanides
and cyanide solutions, a 5-gal. can of actinium waste, empty bottles, and
contaminated materials and trash (specific contaminants unknown) were
disposed of in Pit 4.

Pit 5 was used from 04/28/53 to 09/24/59. Notes from LANL Logbooks 6030,
7277, and 9593 indicate that batteries (acids and lead), a 5-gal. can of actinium-
227 waste, lead bricks, vials of radium-226, zirconium shavings, cyanides and
cyanide solutions, "hot" (radionuclide-contaminated) waste oil, empty bottles,
silver nitrate, beryllium chips, tritium-contaminated boxes and urine samples, and
contaminated materials and trasfspecific contaminants unknown) were
disposed of in Pit 5.
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JABLE 2-11
LOCATIONS AND DIMENSIONS OF PITS AND SHAFTS
AT AREA C LANDFILL
Pit
Length/
Shaft
Operation Dates Diameter Width Depth

Location Start End (ft) (ft) (ft)
Pit 1 SW Quarter May 1948  June 1949 610 40 NA [2]
Pit 2 SW Quarter  Apr 1950 Apr 1953 610 40 NA [2]
Pit 3 SW Quarter  Apr 1950 Apr 1953 610 40 NA [2]
Pit4 SW Quarter  Apr 1950 Feb 1955 610 40 NA (2]
Pit5 N of Pits 1-4  Apr 1953 Nov or 705 110 18

Dec 1964

Pit 6 NW Quarter  Feb 1956 Aug 1960 505 100 25
Chemical SofPité Early 1960 Sum 1964 180 25 12
Pit
Shafts Between Pits  Fall 1959 1] 2 NA 15
1-55 1and3
Shafts Between Pits 1959 [1] 2 NA 10
56-67 4and5
Shafts West of Pits 1964 M 1or2 NA 20t0 25
68-107 1-4
Shaft 108  SW of Pit 1 NA [1] NA NA NA

[1] Last shaft pilugged with concrete on April 8, 1974.
[2] Not more than 25 ft.
NA = not available.

RF1 Work Plan, OU-1147 (TA-50)
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Radioactive materials disposed of in Area C, and presumably in Pits 1-5, include
uranium-233, -235, -236, and -238; depleted uranium; tritium; americium-241;
and plutonium-238 and -239.

Pit 6 was used from 10/22/56 until late 1959. Notes from LANL Logbooks 9593,
11363, and 9293 indicate that "hot" oil, tritium-contaminated oil, copper sheets,
cobalt chips, bottles of cadmium boron tungstate, tritium contaminated boxes
and cans, a can of oil (specific type unknown), approximately 100 Ci of source-
strength cobalt-60, a lanthanum source, 10 bottles of platinum chloride, beryllium
chips, carbon-14-contaminated graphite, a plutonium slug, and contaminated
materials and trash (specific contaminants unknown) were disposed of in Pit 6.
Tungsten may also be present in this pit.

As pit use was being phased out in Area C and started in Area G, the idea of a
separate disposal pit for hazardous (nonradioactive) chemicals was accepted.
Through the years, chemical wastes were responsible for many fires at Areas B
and C (Enders, personal communication 1990, 07-0003). A memo dated
November 12, 1959 (Rogers 1977, 0216) proposes that part of Pit 6 be used as
the "permanent chemical disposal area.” Another memo (dated November 2,
1959), however, states that covering of Pit 6 to ground level began
September 24, 1959, and was finished October 2, 1959.

It appears that the chemical pit was dug in early 1960 and was used from that
time until 06/01/64. The pit was fenced off from the rest of Area C and was used
for burial of a variety of chemicals, pyrophoric metals, natural uranium powders
and hydrides, sealed vessels containing sodium-potassium alloy, compressed
gases, and unspecified equipment. Undoubtedly, some plutonium- and uranium-
contaminated objects were inadvertently placed in the pit. It should therefore be
assumed that the pit is mildly alpha-contaminated. No high explosives were ever
interred in this pit. Over the course of its use, low-level radioactive waste placed
in the pit may have included cardboard boxes containing materials from the
chemistry labs, as well as 55-gal. barrels of sludge from the waste treatment
plants at Building 35, DP West, and TA-45. Hazardous chemical disposal at
Area C ceased in 1964, when Area L at TA-54 became the new site.

2.3.1.2 Disposal Shafts
23.1.2.1 Group 1

The first disposal shafts at Area C were used from 02/28/59 to 10/20/59, for
burial of beta- and gamma-contaminated waste derived from the CMB-DO-GS
(known as the CMB dogs) at TA-35. (These shafts would later be used by other
groups as well, for disposal and storage.) They are locarted between Pits 4
and 5, are on 7-ft-6-in. centers, and measure 2 ft in diameter by 10 ft deep.
Originally numbered 1-12, the shafts were renumbered 56-67 by S. E. Russo,
ENG-3, on 11/03/62, to keep the numbers sequential with those of other shafts
that were subsequently constructed.

Notes from LANL Logbook 9593 indicate that shafts 56-67 received barium,

tritium, radium, lanthanum-140, strontium-89 and -90, tantalum, cerium waste,
two cerium sources, fission products, one lanthanum-140 static source,
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phosphoric acid, depleted uranium, a charcoal trap, and pollonium-beryllium-
fluorine compounds (see Table 2-10).

2.3.1.2.2 Group 2

Shafts 1-55, the second group drilled at Area C, were used from 11/10/59 to
05/26/67 for continued burial of beta- and gamma-contaminated waste derived
from the CMB-DO-GS at TA-35 and elsewhere. These shafts were also used by
other groups for disposal and storage. Located between Pit 1 and Pit 3, they are
on 7-ft-6-in. centers and measure 2 ft in diameter by 15 ft deep.

Notes from LANL Logbooks 9533 and 11363 show that shafts 1-55 received
barium-140, lanthanum-140, fission products from the Omega Reactor, uranyl
phosphate, graphite slugs, a cobalt-60 capsule, radioactive graphite waste,
radioactive tantalum, 1 g of irradiated plutonium, thallium, irradiated uranium
graphite, lead-beryllium sources, thorium, cesium, strontium, plasma
thermocouples, fuel elements (rods), cobalt-60 slugs and sources, sulfuric acid
solution, zirconium carbide, a copper sphere, two "Rabbit" tubes of beryllium,
reactor seals, alpha emitters in solution, acid solutions, actinium components,
uranium (miscellaneous isotopes), depleted uranium, strontium, cerium-141,
yttrium, silver-110, sodium-22, cerium-137 and -144, plutonium waste, oralloy,
benzene, isopropol alcohol, neptunium-237, and contaminated materials and
trash (specific contaminants unknown).

2.3.1.2.3 Group 3

The third group of disposal shafts drilled at Area C, numbers 68-107, were used
from 10/08/62 to 02/11/66 for continued burial of beta-gamma-contaminated
waste derived from the CMB-DO-GS (gamma sources for exposive shots) at TA-
35 and elsewhere. These shafts were also used by other groups for disposal
and storage. They are on 7-ft-6-in. centers and run south to north immediately
past the western ends of Pits 1-4. The shafts include both 1-ft-diameter shatts
lined with 12-in.-thick concrete (nos. 98-107) and unlined 2-ft-diameter shafts
(nos. 68-97), with depths varying from 20 to 25 ft.

Notes from LANL Logbooks 11363 and 12442 indicate that shafts 68-107
received plutonium-contaminated trash, fission products, aluminum sheets and
tubes, acids, cesium-137, sodium, cobalt-60, antimony, lanthanum-140, cobalt-
60 sources, pollonium, beryllium, vacuum-pump oil, empty glass bottles,
graphite, plutonium, beryllium, boron, fuel-element end caps, thermocouples,
acetone, uranium, zirconium carbide, zinc and aluminum residues, barium,
irradiated tantalum, tuballoy, shell waste, yttrium-91, "hot" (radioactive)
chemicals, hydrochloric acid waste, plutonium in ether solution, zinc and mercury
solutions, depleted uranium chips, radioactive organic solutions, miscellaneous
sources, oralloy (enriched uranium) solution, iridium-192, tantalum, indium-114,
animal tissues, solvents, a LAMPRE (plutonium recycle reactor) rod assembly,
waste oil, detonator components, NRX (Navy experiment) reactor parts, TNT
element samples, americium-242, aluminium-105, zinc-65, neptunium-237, and
contaminated materials and trash (specific contaminants unknown).
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Radioactive materials disposed of in all Area C shafts include tritium, sodium-22,
cobalt-60, strontium-90/yttrium-90, radium-226, uranium (isotopes 233, 234, 235,
236, and 238), fission products, and activation products.

The strontium-90 disposal shaft (no number assigned) at Area C was used in the
1950s or 60s (exact time unknown) for burial of a single strontium-90 source.
The shaft is located a few feet from the south fence near the entrance gate at
Area C (see Fig. 2-15). It is assumed that the disposal shaft is approximaaely the
same size as the other Area C shafts.

2.3.2 Existing Data

Over the years, various attempts have been made to document radionuclides in
surface soils at Area C. Unfortunately, many of the results are of limited value
because the methods and data were not properly recorded. In addition, data on
radionuclide and hazardous chemical concentrations in subsurface soil and rock
are nearly nonexistent. Records of solid radioactive waste going into Area C can
be found in LANL Notebooks 2587, 3478, 4644, 6030, 7277, 8453, 9293, 9593,
and 12442 (see Table 2-10). These official notebooks were used to log
information on date, location, and type and volume of wastes disposed of in the
area. Records of activity before 1954 are incomplete. The estimates shown in
Table 2-12 were decay-corrected from original magnitudes to those as of
January 1989. Rough estimates of the total number of curies are 196 for the pits
and 20,280 for the shafis.

SOLID RADIOACTIVE WASTE DISPOSAL
AT AREA C (1954-1972)
(decay-corrected to January 1989)

Waste Material Amount (Ci)
Uranium-234, -235, -236, -238 25
Pits Plutonium-239 26
Americium-241 __ 145
Total 196
Tritium 20,000
Sodium-22 0.58
Cobalt-60 24
Strontium-90/Yttrium-90 21
Shafts Radium-226 1
Uranium-233 5
Uranium-234, -235, -236, -238 <0.1
Fission products* 50
Activation products* - 200

Total 20,280

*Not corrected because exact compositions unknown.
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Very little data exists on hazardous and toxic metal contaminants buried in
Area C (other than the list garnered from the site logbooks—Table 2-10). The
quantities of such materials present in Area C are unknown. Personal
communications with the retired individual who operated the site (Enders 1990,
07-0003) suggest that many species of hazardous and metallic wastes were
interred in Area C. Although some liquid wastes were buried at the site, the
volume was "small"; there certainly were no large introductions of liquids to the
site, as was the case at some other disposal areas (e.g., V and T at TA-21).

Those data judged to be useful (properly recorded and interpretable) for
understanding contaminant distribution and transport at Area C are discussed
below.

2.3.2.1 Infiltration Tests

From 1956 to 1961, the USGS conducted several studies of water infiltration into
the soil and tuff at Area C and other areas at the Laboratory (Abrahams et al.
1961, 0015; Abrahams 1963, 0011). Infitration pits were dug, and with a static
head of water applied, a neutron moisture gauge was used to measure the
distribution of water in the soil and tuff as a function of time, during and after the
addition of the water.

The results of one of these studies (Fig. 2-16) led the authors to conclude that
water would not percolate into the unweathered tuff (8 ft beneath the soil surface
at Area C). In that study, a constant 0.75-ft head of water was maintained on the
infiltration pit over a 99-day period, and the extent of infiltraton was evaluated by
neutron moisture gauge measurements around the pit. Under constant head
conditions, the wetting front moved 4.5 ft into the soil during the first 2 days and
to 6.5 ft during the next 97 days; water did not move through the weathered tuff
into the unweathered tuff. On the basis of soil moisture measurements made
lateral to the infiltration pit, the authors concluded that after the first few days,
water was probably moving laterally rather than downward. After 8 months of
drainage (no head of water), soil moisture retumed to pretest levels. The
influence of snowmelt on soil moisture to depths of 6 ft was readily apparent (see
data at 16 1/2 months into the drainage cycle—i.e., May 1961—in Fig. 2-16).
After 21 months, soil moisture had again returned to pretest levels, probably as a
result of evapotranspiration.

2.3.2.2 Radionuclide Surveys
2.3.2.2.1 1976-1984

Soil and vegetation sampling in 1976, 1977, and 1980-83 confirmed the
presence of pCi/g levels of radionuclides in localized areas on the surface of
Area C. Because most of these data were never published, it is difficult to
evaluate the analytical quality of the data or to correlate them with sampling
locations on the site.

In 1984, as part of an interim action to cover the contaminated soil surface, a

new soil cover, consisting of 0.5 to 3 ft of topsoil over about 1.5 ft of crushed
tuff, was placed over most of Area C (the northeast corner of the site was not
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covered with new soil because this area contains no pits or shafts [ESG et al.
1986, 07-0004]). Following this interim action, radionuclide contamination in
surface soil was most prevalent in the northeast quadrant of the landfill. This
includes areas outside the perimeter fence, suggesting that at least part of the
landfill surface had radionuclide contamination before the interim action and that
some lateral migration had already occurred.

2.3.2.2.2 1985 and 1986

The most comprehensive information available on radionuclide concentrations in
surface and near-surface soils and vegetation at Area C comes from an
intensive field-instrument and soil-sampling effort conducted in 1985 (ESG et al.
1986, 07-0004) and a smaller effort in 1986 (ESG et al. 1987, 07-0005).
Dosimeters and other field instruments were used to estimate external
penetrating radiation doses at Area C. Readings taken in 1985 with
thermoluminescent dosimeters (TLD), at 18 locations on the perimeter fence
(Fig. 2-17), were all near background levels (about 125 mrem/year—see Table
2-13). The maximum and mean annual doses measured were 124 mrem and
118 mrem, respectively. Thus, perimeter TLD monitoring did not identify
significant penetrating radiation source-areas within Area C.

A field instrument radiation survey was conducted on a 20-m-x-20-m (64-ft-x-64-
ft) grid to detect the presence of x- and gamma-ray emitters on the soil surface.
A Phoswich detector was used for the low end of the energy spectrum and a
High-Pressure lon Chamber (HPIC) for measuring radiation doses at the high
end. Kriged (Journel and Huejbregts 1967, 07-0015) contour maps of the data
are shown in Figs. 2-18 and 2-19.

The Phoswich data (Fig. 2-18), which show primarily low-energy x- and gamma-
ray sources, indicate background conditions over most of the site, perhaps from
the surface cover renovation in 1984. The low-energy x rays detected by this
instrument are from alpha emitters such as plutonium, americium, and uranium.
A very few measurements exceeded the background level of about 500
counts/200 sec, particularly in the north and east perimeter locations (outside of
the area receiving the new cover in 1984). Recall that drainage from most of
Area C is to the northeast, into Ten Site Canyon. The dose rates (ur/hr)
measured with the HPIC (Fig. 2-19) were also at background, with the exception
of a small area in the northeast quadrant (both inside and outside the perimeter
fence). However, even in that quadrant the dose rates were at most a few
percent above background levels.

The radionuclide data collected in 1985 for the 0-to-1-cm depth profile appear in
Figs. 2-20 to 2-22. Tritium concentrations in soil water were at or below the
average Laboratory background of about 4 pCi/ml in about half of the samples
and above that level in the remaining samples (Fig. 2-20). Samples from the
eastern half of the site were consistently low in tritium, whereas samples from
the north and east perimeter and the west third of the site exceeded background
levels. In many cases, tritium levels in soil water samples increased with
sampling depth (ESG et al. 1986, 07-0004), suggesting that the tritium was
emanating upward from a subsurface source. On a curie basis, most of the
radioactivity in Area C is associated with tritium (Table 2-12).
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ANNUAL EXTERNAL PENETRATING RADIATION DOSES
AT AREA C DURING 1985
AS MEASURED BY THERMOLUMINESCENT DOSIMETERS

Sampling Dose
Location {(mrem)

1 113

2 121

3 120

4 124

5 123

6 112

7 119

8 116

9 117

10 121

11 117

12 113

13 120

14 118
. 15 108
16 110

17 117

18 118

108 minimum
124 maximum
118 mean

RFI Work Plan, OU-1147 (TA-50) 2-61 May 1992



Chapter 2

TA-50 Background Information

{)
U

<)

A
[/
o

o

i
o

4

[
K5

X2
&
&
(£

2

N/
@,
A/

'

55

D
o2

XX

20
e

72

£

\/
s"“
O

<
<2

@
25
v,

4

il

SO

/

77

7

£

)

&

D
O
<O
o

Three-dimensional
{/

representation of

2
by,

S

e

',
Q
.0

-,
</
2
-
&

>

%

N

33

X5

22
<’

O

00

N

Phoswich count data
&

&

A\
Q

N

{ >

05
X2
.'
3
X2
IR
e‘
2
S
XX

KD
‘0

<2
<2

v,
SRR

<

\\“

X

&S

a8V

0
{

0

K

R

v,

S
\)

$

@,
<

Y
\

M

<9

¢

R

)
8,
</
9,4
Q
&
O

L
o

2
3

9,
X
4

./
&2

<2

W
&S

5
L)
O,

0

VY
2%

I

S

R
O
¥
0
(X
g!
y
&

0

(

9%
%

v

)
e,

0“
WK

)

A

¢
&

<
2

O
X

©.

&
P

%

(7

3
X
%

)

a
D

7
9
3
(2
£
<l
&
(2
>

¢S
&4
g
>
&
&
>,
<’
Q)
‘Q
Q2
S

N/
{2
</
<
0
O
o,
25
QO
D
Ve

s
(0
0
%
&
2
<2
%
<’
</
O,

Q
(=4
w
-

2
e
&

L

5
</
%,
@,
>
:0
:0
£
(7
3
Uy

2
QL
Q
U

A
ol

%
Q
@,
Q
&

9,
<
S
o
%
i
\/
&
%

0

%

o
<
<
Q

¥

O
</

A

<
<

5

{

9
i

W
)

{

4
Q

(location approximate)
Boundary of Area C

Disposal pit

200 ft

0
Lol

Contour interval = 1000 ¢/200 sec

Figure 2-18 Phoswich counts/200 sec (uncorrected for background of about 500 ¢/200 sec) at Area C in

May 1992

2-62

1985.
RFI Work Plan, OU-1147 (TA-50)



Chapter 2

TA-50 Background Information

Three-dimensional

representation of
HPIC data

S
.0,
SESELR IR
RC oSS -"v"‘ —"’7. Ot
RSN 7N

oY%
2 SRS XKD
S

e¥- 0 8" > S
SIS oD S XSS
0:0—;’;;.’.;:‘:;’:’:’;’:?:’:‘2" :.
RSSO IIGAZELR S CSARIIARIRK N
5 :’:‘:‘;\‘\"7”";;;:3::3::‘:‘:’:;:‘::"":" >
SR RT KRS
>
o "::3;:{0::"‘({:0:0;"IIII'::“c'o“ XS
&\ %@%&f 0
K57

Y
2 O Sa s ) 9a% ~§‘\ 5
':Q:Q ‘;.0‘0,0:;‘\:”"' O %!
At
%S
oseewSssst I/
ST
U N
XK
0‘0

<L

QRIS
S

ﬁﬂ!

{

2>
o ootV
LK KNS 20N
e I Sy
,4,?;0:“0:0:::::03 RIS
IR O %% %50 ' 3
s
A GRX ' NKISK e
20 I
&

SR
RS
X2

Yoo %S
% 'O.QOQQ

il ‘:"I ..\'I‘\‘vl‘;:z"
SR 0‘!‘!‘ I‘\o 0‘0‘:’0‘\
RSIKICRACRICRIRAKERIIRS
2SI RICIRR R

0
o
K>
Q0 O 00,0,
o230 5 0 XS
OO 90,09,
OIRECIKLICRLLS
X2

Disposal pit R '
(location approximate)
Boundary of Area C
Y 200 ft
O O I

Contour interval = 2ur/hr

Figure 2-19 Contour map of HPIC-measured dose rates (pr/hr) across Area C in 1985.

RFI Work Plan, OU-1147 (TA-50)

2-63

May 1992



TA-50 Background Information

Chapter 2

,

2

A

X
O
)
"'
e
3
&
o

74 "
7a%8,
X
3,00 %,
X (R
CRRXRRREEL
X X
X
XX )
9
9.0, 0.0
>
00,0,
OO
9.0
¢
(XD
(X
>0
(X)
0.0
A‘O

AN
sl
A 2ee2¢
QK

X0

@,
N e
& ‘ ' '\’:gczv?o‘o? R0
SNSRI [
B TSNS
“::\tt’&\\‘ 0:0)!
<

0
X o 1%
- QN % QNG T R 102N e O T “0 LS
\"l 9 ‘\:(o:o:o!'/ ‘};“ t“;:}:?::o:::::o::::! ) " NOT0LS:
3% [/ “Q‘:’.',/ \\l SRR YRR
¥ O S SR "‘ 2 :‘::" " ﬁ’ 0’0:’:’0’0‘0“':‘:’.‘0’0.4 A ‘ ’9’~’0’
‘Q"C" RS R \) "’.‘:0’0‘0 %0.’.0., Q'O‘Q’Q'-. 5 OINE
A .’0\\\00Q0 O M X 050000020500 % DI RA ¢
S R | TS T SRR KRR \§ 2
RSSO LT | RAKLC R SRR RIS
“' RIS Nese( ZRSERIRRLIERIRR “‘»‘
...' RRLICSR0SRSY XY ‘ DRSS ’00
L] RIS 5 ‘\ %
KK 0‘ Q‘::;"::i::"b "A'A\‘.; X ?
LRSS Rée v
LEERAIGI
<2

SRR R EIRIZIIZS
R T T SRRSRsS
L
:”':’:‘:’:'0‘ KN ‘ KIRILERRRS
QR0 R e I R LLEKIS
S RIS

Three-dimensional
representation of
tritium data

....................... Disposal pit
(location approximate)
- Boundary of Area C

0

I—‘ 200 ft \ ..: \ N ¢4
Contour interval = 2 pCi/g {m

Figure 2-20 Tritium concentrations (pCi/ml) in soil solution (0—1-cm depth) from Area Cin1985.

RFI Work Plan, OU-1147 (TA-50) 2-64

May 1992



TA-50 Background Information

Chapter 2

.y e e
R IR
N
QK
R RN

<
;,0
oY%

R
0,
Q
57
v;o

&R
X
%

‘\
-
{

X
i
0,

5
o
%
0‘5
<
XRKS
XX
020,
oo,
o vl
205958,
IRKK
SRR
LKL
2o
Q8K
S
o300

9
32

=
Q
.0

K

.3
R
S c o
2o
o 5N
E5E
.me.u
® @<
S 23
Tfpd

(location approximate)
- Boundary of Area C

.bm...
3
Q
a
2
o

200 ft

Contaur interval = 1 pCi/g

-cm depth) from Area C in 1986.

Figure 2-21 Plutonium-239, -240 concentrations (pCi/g) in soil solution (01

May 1992

2-65

RFI Work Plan, OU-1147 (TA-50)



TA-50 Background Information Chapter 2

Three-dimensional
Vi representation of
4 plutonium-238 data
% 2 &K &
SIILIEIIIIRIISS
g s
% 20 EIEIIIIEIRRIIEIEIEIEEIKLRN >
CREIEISRITIEIIIIEEIIEEIIELIRSCH o
QOSSO IS KR
CSREEEREREISISLSIEIEIEICICIRIC I XY S5
026 %6%6% G O 0 0 000,000,000 $OSL
1 00000000000 0020 0 00 o0 8 S 00 0 0 0Ot 00004
LSRSXELELEICIEIEIEICICITEIEITOCI SIS SIS
> (SSIERITILICILILERIRELELISLICELLELERRY SIS
g (SR EIEITIRISCIIELITELIIZEIERREIEELIY 255858
9 GEREREREIIRELEIEIIIEICILICILITEEIITIEILIC SRITHRXK
2 SB[ 853
GSERIRELERIEITITIIEEIIREEEELEICERILICEREKY 29CIEILIRIRS
g (SRRSO LIRS S ISIS0RCHRN
g 8 GRS e RO RREISIRRHK] ’:’:‘:’:’:’:’:‘:"” <2
02076 % % 0.0 02000 0 %% 9.9.0.0.0.0.0.0.0.0 1000 0,0, 0,. 9.0 0
QO IRRILERE IR IIRITICIREIIOREIELIILILERELRELILY RERILIEIIIRIRIIACRD
4 jole%es, SSoleteleteteteretaairtniieteleleteleeteteete e AT ORISR
) o & KK XIS 0.0, 0
> [555
o 35S X
0 & X ’:::000‘00000:00900000000000 283
2585
ol 8 e e e e oot SIS RIILEALIRLARIACRIL
SSSSKS QIRELREIEIEICISICHIEIEIEICH IR XX I AKX I ICLLIN IR R
B ISR ERER I IRIIIITICELICIITIIICHIICII I ICLELERELIARIII IR
o SIS
O a0 00 %% CISZIGGIRICRICIILIIRICITICICIRICIK I I XKL %
SIORGRLS GRS SRIRERRIRIICITITITRX I IRIER IR
GRS AIIRICIIRICIIAIICREIELELIEEIIT IR IILRRIS
L SIIER IR ISR ISR IR
0.0°03000767670 » 009,0,0.0.0.0.0.9.9 0020502026 0070 20202020 200.0.0, 949962
QRILILELEREIITIERE L IEICIICICIICIITICIITICICH I GICIXIPLICRKL
.0:0:0:0:0:0:.:0:;:.::?::g0?0:0?0:030:0:0:0?0:0‘0:0:0:0’0?0’0;0’0:’:‘ P
¥ :::.:, ,0,0.:.0.0.0’0:0:»:o:o:::Q:o:o’o‘ozo‘o‘o‘o’o’o SIRKIRI
S
o

— =1 Digposal pit
s (lOCation approximate)

Boundary of Area C
0 200 ft

Lol ol N7

(»]
Contour interval = 5 pCi/g \ ¢

Figure 2-22 Plutonium-238 concentrations (pCi/g) in soil solution (0-1-cm depth) from Area C in 1985.

RFI Work Plan, OU-1147 (TA-50) 2-66 May 1992



Chapter 2 TA-50 Background Information

Relatively few samples from within the site showed concentrations exceeding the
background levels of about 0.1 pCi/g for plutonium-239 and -240 (Fig. 2-21) and
<0.01 pCi/g for plutonium-238 (Fig. 2-22). However, low-level contamination (up
to 10 pCi/g of plutonium-239 and -240 and 30 pCi/g of plutonium-238) was
present in perimeter soils on the north and east sides of Area C; and elevated
concentrations were found on the west ends of Pits 2, 4, and 5 (and in the
associated disposal shafts), in areas corresponding to those where elevated
tritium levels were observed in soil water samples.

Concentrations of plutonium generally decreased with sampling depth (ESG et
al. 1986, 07-0004), although in some cases this pattern was reversed. The
reason(s) for the presence of plutonium on and near the surface of Area C within
1 year of the cover remediation have not yet been identified, but could include
the mechanical disturbance associated with the remediation itself, stack
emissions, and other environmental factors (including plant and animal
mobilization).

Concentrations of uranium in the 0-to-1-cm soil samples from within the site
boundary and most perimeter locations were all less than the 4-ppm background
level. However, a very few samples on the north and east perimeter of the site
yielded as much as 17 ppm (ESG et al. 1986, 07-0004).

The contour maps based on the kriging procedure identify several discrete
source areas for tritium (Fig. 2-20) and only one, or perhaps two, for plutonium-
238 and -239/240 (Figs. 2-21 and 2-22. Within the site boundary, the discrete
sources of tritium appear to be at the west ends of Pits 1, 5, and 6, with more
diffuse elevated levels across the western half of the site. A discrete source of
both plutonium isotopes was identified on the northeast perimeter as well as one
for plutonium-239/240 on the southeast perimeter. Plutonium concentration
patterns within the site generally followed those observed for tritium, but were
less discernible.

In 1986, more samples were collected from the 18 perimeter locations shown in
Fig. 2-17. As shown in Table 2-14, these data confirmed the results obtained in
1985: the northeast corner of the site showed the highest field-instrument
readings and concentrations of radionuclides. Some vegetation samples showed
slightly elevated levels of cesium-137.

In summary, measurements made with the TLD monitoring array at 18 perimeter
locations failed to detect significant sources of penetrating radiation. Field-
instrument and radionuclide concentration data for soils, however, identified a
consistent pattern of low-level contamination in the northeast quadrant of Area C,
independent of the radionuclide measured. For example, slightly elevated
concentrations of tritium, plutonium-239/240, plutonium-238, and uranium were
found in soils on the north and east perimeter of the site, in an area that had
been excluded from the soil-cover remediation of 1984. Within the site
boundary, radionuclide levels in excess of background were associated largely
with the west ends of Pits 2, 4, 5, and 6 and/or the associated disposal shafts.

Attempts to correlate field-instrument measurements with the concentrations of
specific radionuclides, using only the soil data that exceeded background leveis,
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were unsuccessful (ESG et al 1986, 07-0004). Correlation coefficients from
least-squares regressions of field-instrument data versus radionuclide
concentrations were all nonsignificant (p <0.05). The lack of relationships
between the Phoswich and plutonium concentration data could not be explained.

2.4 Current Conditions at TA-50

In general, operations continue at most of the facilities at TA-50. Table 2-15
gives the current status of the 25 SWMU subunits related to the treatment
facilities, and Table 2-16 the short- and long-term plans for upgrading or
replacing components of the solid and liquid waste treatment facilities. The liquid
waste treatment plant, antiquated in light of present regulatory standards, will be
replaced but is expected to continue to perform at least some treatment functions
even after the new plant comes on line—probably at least until 2010. The
incinerator complex meets all current regulatory requirements and is being
modified to handle additional waste forms; it is expected to be back on line by
1994. The volume reduction facility will continue to be used for the foreseeable
future but will gradually be replaced by a production-size facility, scheduled for
construction at Area G beginning in 1998.

The Area C landfill will remain in its decommissioned state pending the outcome
of ER activities at the site. The site is monitored by the Laboratory's
Environmental Protection Group, under both the routine environmental
surveillance program and the periodic intensive monitoring program funded by
the Waste Management Group at Los Alamos. An in-depth resurvey of the
Area C landfill by the Environmental Protection Group is scheduled for 1992, with
a focus on radionuclides in surface soils. The Area C sampling plan for the
surface of the landfill (see Chapter 5) will be based on the Environmental
Protection Group resurvey, augmented to include analyses for nonradionuclides.

2.5 Potential Public Health and Environmental Impacts

The limited monitoring data from TA-50 (including the Area C landfill both inside
and outside the perimeter fence) indicate the presence of radionuclides on and
near the ground surface, but the levels measured are low—either because
releases were small or the area was cleaned up after a release. Dosages to
members of the public are estimated annually, on the basis of monitoring data
from the general Laboratory area, and are reported in the annual Environmental
Surveillance Report. (Although the estimates are not based on TA-50 data, they
are considered representative of this site.)

According to the air-monitoring data from the Laboratory's current landfill,
Area G, the maximum 50-yr dose relative to the DOE Radiation Protection
Standard for the public was estimated to be less than 0.45 mremvyr to the bone
surface (ESG 1990, 0309). That dose represents 0.6% of the DOE's standard of
75 mrem/yr fo any organ by the inhalation route. (It also represents the worst
case dose by all possible routes.)

Possible doses via ingestion of contaminants from Laboratory operations were
estimated to be less than 0.1% of the DOE's 100-mrem/yr Radiation Protection
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TABLE 2-15
STATUS OF SOLID WASTE MANAGEMENT UNITS AT TA-50:
50-001 THROUGH 50-011

1. 50-001: Radioactive Liquid Waste Treatment Plant
50-001 (a). Treatment facilities:
1. Wiped film evaporator (Room 71, Building 1)
The wiped film evaporator equipment was installed during the TA-50 Upgrading
Program in 1984-1985. Its purpose was to remove salts, mainly nitrates, from
the influent. 1t has never been used.

2. Two clariflocculators (Room 116)

These clariflocculators are the mainstay of the liquid waste treatment process.
They are always in use when the treatment plant is operating.

3. pH adjustment tank (Room 16)

Before July 30, 1990, all radioactive industrial waste flowed into the 2000-gal. grit
chamber in Room 16, where the pH was adjusted. On July 30, 1990, leaks were
found in the grit chamber. Now the influent bypasses the grit chamber and flows
directly to the 75,000-gal. raw waste tank in TA-50-2, where the pH is adjusted.

4, Evaporator storage tank (Room 70A)

This 30,000-gal. tank was installed as a feed tank for the wiped film evaporator.
It is now used to store treated waste.

5. Decant storage tank (Room 61)

This 10,000-gal. tank is used in the TRU waste treatment process in Room 60. It
is being modified to replace the sludge tank in TA-50-2.

6. Rotary drum vacuum filter (Room 116B)

This filter is used to process all of the precipitates generated by the chemical
treatment process.

7. Two gravity filtration devices (Room 116)
All of the overflow from the clariflocculators goes through these filters.
8. One 100,000-gal. emergency holding tank (TA-50-90)
This tank is located outside of and south of the Decontamination and Laundry

Area in Building TA-50-1. It was constructed as part of the TA-50 Upgrading
Program but has never been used.
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TABLE 2-15 (cont'd)

10.

11.

50-001 (b).

Two waste mixers (Room 116)
These mix chemicals with the raw waste before it goes to the clariflocculators.
Drum tumbler operation (Room 60A)

This drum tumbler is used to mix water glass, vermiculite, and cement with the
TRU waste from TA-55. The tumbler has its own enclosure and HEPA filter
system.

Liquid effluent outfall (Mortandad Canyon)
This is the only outfall for treated liquid waste from TA-50-2.

Drainlines (for transporting liquid waste to the treatment facility) and
manholes:

TA-55 to TA-50-66

Four stainless steel lines encased in plastic connect TA-55 to TA-50-66. One
line carries acidic radioactive liquid waste, one carries caustic radioactive liquid
waste, and one carries radioactive industrial waste. The fourth line is a spare
and has never been used. These lines will not vacuum-test and are scheduled to
be replaced with double-encased polypropylene lines in March 1992.

Collector manhole TA-50-72 to grit chamber in TA-50-1

This is the last manhole in the liquid radioactive industrial waste system that
carries influent to TA-50. It is located in the parking lot on the west side of
Building TA-50-1. (Since detection of leakage, the liquid waste flow has been
rerouted. It now goes through TA-50-1, where a sample is collected and a
caustic added if necessary, and then to TA-50-2, bypassing the grit chamber.)

TA-50-69 and TA-50-37

Liquid radioactive industrial waste from TA-50-69 flows to manhole TA-50-72 via
manholes TA-50-76 and TA-50-73. Radioactive industrial waste from TA-50-37
flows to manhole TA-50-72 via manhole TA-40-73.

TA-2, -3, -35, -43, -48, and -52 via manhole TA-50-72
a. TA-2 — The radioactive industrial waste from TA-2 does not flow into

manhole TA-50-72, but into the “cross-country” line that runs from TA-21
to TA-50. This line connects directly into TA-50-2.
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TABLE 2-15 (cont'd)

b. TA-3 — The radioactive industrial waste from TA-3 flows into manhole
TA-50-72.
c. TA-35 — A radioactive industrial waste line runs from Building TA-35-

213, the Target Fabrication Building, to manhole TA-50-72 via manhole
71 on the north side of Pecos Drive. It has never been used. No other
buildings in TA-35 are now connected to TA-50.

d. TA-43 — The effluent from TA-43 is nonradioactive sanitary sewage. |t
is pumped from TA-43 into a line that originally came from the (now
demolished) Central Wastewater Treatment Plant, crossed Los Alamos
Canyon east of TA-43, and furnished water to the cooling towers at the
TA-3 power plant. At present, after crossing Los Alamos Canyon, the
effluent from TA-43 is diverted to the TA-3 waste disposal plant via
manhole No. 690 on the south side of East Jemez Road.

Liquid radioactive industrial waste generated by TA-43 is stored in small
containers, usually less than 5 gallons, and is periodically picked up by
EM-7 and brought to TA-50.

TA-48 — Radioactive industrial waste from TA-48 flows into manhole TA-
50-72.

TA-52 — There is currently no radioactive industrial waste line from TA-
52 to TA-50. Line No. 65, along with the pump station, was removed in
1989.
5. Manhole TA-50-7
This manhole, adjacent to and immediately east of TA-50-66, is not in use.
Future plans include building a new unloading pad to replace TA-50-77, at which
time manhole TA-50-7 will be removed.

6. "TA-55, via monitor pit TA-50-57

The monitoring pit TA-50-57 is currently in use but has been renumbered TA-50-
106. The four lines from TA-55 to TA-50-66 run through this pit.

7. Manhole TA-50-72

This is the final manhole on the radioactive waste collection system. From this
manhole, all such waste flows into Building TA-50-1.
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TABLE 2-15 (cont'd)

Il. 50-002: Tanks and Drainlines

50-002 (a).

Tank farm (TA-50-2)

TA-50-2, WM-2, is an underground reinforced concrete structure. The roof is a few
inches above grade and the bottom of the floor slab is about 17 ft below grade.

1.

Six flow-thru process tanks (maximum capacity 75,000 gal.):

— two for incoming raw waste

- one for sludge

— two for treated waste storage

— one for storing decontamination and decommissioning
(D&D) wastes

Cast-iron transfer lines

Six cast-iron lines connect TA-50-1 to the equipment room in TA-50-2: one 10-in.
and two 6-in. influent lines, and one 8-in. and two 2-in. effluent lines. They were
installed when the TA-50 waste plant was constructed.

Steel lines

Four steel lines were added during the major upgrading project in 1984-1985, to
connect Room 61 in Building TA-50-1 to the equipment room in TA-50-2. They

comprise three influent lines (one 6-in., one 3-in., and one 1/2-in.) and one 6-in.
effluent line.

Cast-iron lines from drains
When the TA-50 waste plant was constructed, three cast-iron lines were installed
to connect drains in Building TA-50-1 to the D&D tank in TA-50-2. They include

one 3-in. and two 4-in. influent lines.

In addition to the above-mentioned radioactive industrial waste lines, the follow-
ing lines are in place and active:

a. A 3-in. cast-iron line from a sink in the Vehicle Decontamination Facility
to the D&D tank in TA-50-2.

b. A 4-in. cast-iron line from the Decontamination and Laundry Area in
Building TA-50-1 to the D&D tank in TA-50-2.

c. A 4-in. effluent line and a 6-in. influent line in a buried concrete trench
connect TA-50-2 with the 100,000-gal. emergency holding tank, TA-50-
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TABLE 2-15 (cont'd)

90. The 4-in. effluent line comes out of the equiprhent room in TA-50-2
and the 6-in. influent line dumps into the 25,000-gal. raw waste tank in
TA-50-2. Neither line has ever been used.

d. A 3-in. cast-iron radioactive industrial waste line connects the Hot Cell
Area in TA-50-1 to the D&D tank in TA-50-2.

50-002(b).  Tank TA-50-67

This tank is located in the underground vault (TA-50-66) and is being used for caustic
waste from TA-55.

50-002(c). Tank TA-50-68

This tank, also in the underground vauit (TA-50-66), is being used for acidic waste from
TA-55.

50-002(d). Aboveground storage tank designated TA-50-5

This stainless-steel, 5000-gal. nitric acid storage tank is located adjacent to the north wall
of the east wing of Building TA-50-1. It is part of the ion-exchange column system, which
was built to remove radioisotopes that were not removed by the clariflocculator system.
Because the concentration of these radioisotopes in the radioactive industrial waste
influent has always been below DOE limits, there has been no need to use the system.
At present, the tank is about one-quarter full. Future plans are to empty the tank and
leave it empty until the ion-exchange columns have to be operated. (The tank would then
be filled with sulfuric acid instead of nitric acid, because of the nitrate problems that
develop when nitric acid is neutralized.)

lll. 50-003: Container Storage Areas
50-003(a). Primary drum storage area

This storage area, in Room 60D of Building TA-50-1, is used to store drums of TRU
waste that has been mixed with cement, vermiculite, and water glass.

50-003(b). Satellite storage area

This area in Room 130 is used to store small amounts of radioactive industrial waste that
is generated within the laboratories of Building TA-50-1.

50-003(c). Temporary (<90 days) storage area at TA-50-2
This SWMU is really in two storage areas. One is the paved area immediately south of

TA-50-2. Polyethylene carboys, known as “Tuff Tanks,” are stored here and eventually
dumped into TA-50-2. The second area is a space on the asphalt paving between the
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TABLE 2-15 (cont'd)

north wall of the Vehicle Decontamination Facility and the south wall of the east wing of
TA-50-1. Here, 55-gal. drums containing radioactive industrial waste in the form of filter
cake are stored.

50-003(d). Modular storage shed designated TA-50-114

This modular steel shed sits on a concrete pad. It is used for greater-than-30-days
storage of various wastes from SWMU 50-003(c).

50-003(e). Four barrels under a tarp near TA-50-125

TA-50-125 is a small metal shed set against the perimeter fence south and west of
Building TA-50-69. At the present time there are no barrels anywhere near the shed, and
Robert Gonzales, the building engineer for TA-50-69, has no knowledge of any drums
being stored under a tarp near TA-50-125.

IV. 50-004: Waste Lines
50-004(a). Radioactive waste line from Building 1 west under incinerator building

This 6-in. vitrified clay pipeline that came to TA-50 from the Pajarito Road sites was
known to have leaked and was removed in 1975. Five hundred and twenty feet of it was
removed from a point east of Pecos Drive to a point near the western edge of the parking
lot on the west side of Building TA-50-1, to clear the construction area for Building TA-50-
37. Later, Buildings TA-50-54 and TA-50-69 were constructed over the original line
location. A new line was installed south of the future building construction areas. The
removed pipe and contaminated soil were hauled to the disposal pits at TA-54.

50-004(b). Concrete vault and underground tanks from the TA-50-3 tank farm

TA-50-3 was an underground reinforced concrete structure divided into three stainless-
steel-lined tanks having capacities of 1,000 gal., 2,000 gal. and 4,500 gal. In 1989 the
earth was removed from around the outside walls of the tank farm and the structure was
removed in one piece, loaded on a truck, and taken to TA-54 for disposal. The soil under
the tanks was sampled after the structure was removed. Isaac Suazo does not recall any
soil being removed deeper than the bottom of the slab after the structure was removed.

50-004(c). Drainlines and associated manholes

Thirteen radioactive industrial waste lines and three manholes were listed as being
removed between 1981 and 1989: lines 44, 45, 45a, 46, 47, 48, 48a, 49, 54, 55, 56, 65,
and 67; and manholes TA-50-6, TA-50-55, and TA-50-56. All of these lines and man-
holes were confirmed as removed except line 56. This line is in service and connects a
floor drain in Room 36 of Building TA-50-1 to an active 10-in., cast-iron radioactive
industrial waste line that goes to structure TA-50-2. (The point of connection to the 10-in.
cast-iron line is under the floor slab of the Vehicle Decontamination Facility.)
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V. 50-005: Nonradioactive Liquid Waste Treatment Plant

This treatment system is located in Rooms 24B and 34 of Building TA-50-1. The Room
24B facility, used for cyanide, chrome-plating solutions (copper and lead), acids, bases,
and heavy metals, has been used very little and is not in operation at this time.

A mercury reclamation facility, located in Room 34, has been operated intermittently for
the past several years. This facility is scheduled for regular operation in the near future,
to reclaim mercury from solutions stored within the Laboratory.
VI. 50-006: Operational Releases
50-006(a). Upper Ten Site Canyon

This area was contaminated following a sump overflow at TA-50-2. Radioactive wastes
were present in the released liquid.

50-006(b). Stained soil (mineral oil) beneath active radiator on the west wall of TA-50-
37 (incinerator building)

This radiator cools the mineral oil that drives a fluid coupling between an electric motor
and a blower. It is not on the west wall of Building TA-50-37, but mounted on a concrete
foundation approximately 25 ft west of the wall. The radiator leaked some mineral oil on
the asphalt paving around the concrete foundation.

On 9/18/90 a small-job ticket was issued. The area around the radiator was washed with
a degreaser and steam, and the fluid was picked up with a vacuum cleaner. The spots
were removed and the soapy fluid disposed of in the acid waste drain in Building 37. In
the near future, the radiator, the fluid coupling, the concrete foundation on which the
radiator is now secured, and the asphalt near the concrete foundation will be removed. A
new direct-drive motor will be installed, on a new concrete foundation, and the area will
be patched with new asphaltic concrete paving material.

50-006(c). Airborne releases (plutonium and mixed fission products) from radioactive
waste plant (hoods, etc.)

50-006(d). Treated liquid effluent from TA-50-1 into Mortandad Canyon (NPDES permit-
ted)

Monitoring done on a routine basis.

50-006(e). Soil around diesel fuel tank (aboveground) at the incinerator building (TA-50-
37)

On May 15, 1990, work order 6-5737-17 was issued to Pan Am to remove both the diesel
fuel tank and the supply and return lines as far as the concrete approach ramp to the
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door at the southwest corner of Building TA-50-37. The diesel fuel tank was located a
few feet from the paved area south of Building 37 and about 30 ft south of the building’s
southwest corner. The tank was removed, steam cleaned, and sent to salvage. The
tank’s foundations were removed, and the supply and return lines were dug up and
capped near the building. There is no record of any leaks from this tank.

VIl. 50-007: Incinerator Complex

This incinerator complex, for combusting both solids and liquids containing radionuclides
and organics, incorporates many release controls. Liquid effluent from the offgas treat-
ment system goes to the treatment plant and solid wastes to the Area L/Area G landfill.
Exhaust air passes through the HEPA system. The only release is treated air.

The facility is not being used at present. Incineration was originally scheduled to resume
in late FY93 but, because of funding shortages, a new date (latter part of FY94) has been
set. An environmental assessment for the hours of operation and level of toxicity is being
worked on by the EPA; a permanent permit for handling mixed waste is expected to be
issued in the near future. The operating group currently has an interim work permit for

. handling mixed waste. (A New Mexico state permit is not required to operate the incin-
erator.)

Incinerator equipment is being upgraded: all fiberglass process piping has been replaced
with CT76-Hasteloy. A sampling train (to take samples off the process line) and a gravity
ash system have been designed (these two projects should take about 6 months to
complete once construction has been scheduled).

VIIl. 50-008: Volume Reduction Facility

This facility cuts up metallic waste containing TRU (ducts, plenums, gloveboxes, etc.),
compacts them, and packages the waste for storage at TA-54. Liquids go to TA-50-1,
and air emissions are monitored. Because of the loss of key personnel, this facility has
been inactive since January 1991. Operations are scheduled to start again in early 1992
and to continue for the next 10 to 15 years.

Long-range plans call for a larger unit to be set up at TA-54 by 1998. This unit will cut up
the waste and package it for shipment to the WIPP site.

IX. 50-009: Area C Landfill

This landfill for radioactive and mixed waste was in use from 1948 to 1969. It contains
about 3.65 x 106 ft3 of waste in pits and shafts, including a chemical waste disposal pit,
covering a total of 11.8 acres. Waste includes radionuclides, metals, hazardous waste,
liquids, solids, and gases.
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X. 50-010: Decontamination Facility

This facility is on the south end of Building 1 and is used to clean radioactive contamina-
tion from vehicles and other objects. It was built in 1984 as part of the TA-50 Upgrading
Program. Only radioactive industrial waste (LLW) is handled in this area. Liquids go to
the tank farm (TA-50-2) via drain and line, and solid wastes go to Area G for burial.
Wastes are primarily radionuclides. Contaminated acids, hauled in from other technical
areas in “Tuff Tanks,” are pumped either directly to TA-50-2 or to TA-50-1 for neutraliza-
tion and then to TA-50-2.

Xl. 50-011: Septic Systems

50-011(a). Decommissioned septic system, including tank (TA-50-10), manhole (TA-
50-9), a sanitary distribution box (TA-50-11), and an infiltration shaft on the
east side of the distribution box

The entire original septic system was removed in 1984 as part of the TA-50 Upgrading
Program. In 1978, a 4-ft-diameter 50-ft shaft was drilled at the east end of the leach field
to increase the capacity of the field to handle effluent from the septic tank. The shaft was
filled with 3/4-in. aggregate and is probably still in place.

50-011(b). Active sanitary waste system of drainlines

According to a Ralph M. Parsons Company drawing, LA-RV-C5, Lab Job 5872-50, ENG-
C-44430, the existing sanitary system was installed aspart of the TA-50 Upgrading
Program. Sewage drains from Building TA-50-1, via 6-in. ductile iron drainlines, to lift
stations. One station is located near the northwest corner of the building and one near
the southwest corner. From the lift stations, 4-in. and 6-in. vitrified clay pipes carry the
waste to a main west of Building TA-50-1, which runs to a manhole on the north side of
Pecos Drive. This sanitary sewer system is not monitored.
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TABLE 2-16
LONG-RANGE AND INTERIM PLANS FOR TA-50 SWMUs
50-001 THROUGH 50-005, 50-010, AND 50-011

l. 50-001: Radioactive Liquid Waste Treatment Plant
50-001(a). Treatment facility

This facility is to be replaced. The new facility will be located at the intersection of Pajarito Road
and Puye Road (current site of TA-63 ). It will take over all of the functions now being carried out
at TA-50 except the Room 60 transuranic waste treatment (to be discussed later). The new
facility will be designed to meet the DOE 6431A requirements and the DOE 5480-11 As Low As
Reasonably Achievable (ALARA) requirements (the latter ensuring that operating personnel will
be protected to the greatest extent possible from radiation).

Present plans call for this facility to be a Major Systems Acquisition project in the 1995 presiden-
tial budget. Money is available for the preliminary (pre-conceptual design) work, and money has
been allocated from the 5-year plan activity data sheet to proceed with Title | and Title Il work.

Plans and projected funding for the principal distinct operations within the liquid waste treatment
facility are described below.

1. Wiped film evaporator
o Long-range plan: This operation will be included in the new facility.
. Interim plan: The equipment has been inactive because of a lack of personnel.

It is planned to start the operation so that the existing facility can meet the
biological monitoring requirements.

. Funding has been allocated in the 5-year plan, but operating staff can be ac-
quired only when the funds are approved.

2. Two clariflocculators (Room 116)
. Long-range plan: These will continue to operate until the new facility is con-
structed.
. Interim plan: None
J Funding: None
3. pH adjustment tank (Room 16)
J Long-range plan: The existing tank (grit chamber) leaks and is being bypassed.
The new facility will include a new unit for flow metering and pH adjustment.
. Interim plan: The old grit chamber will be decontaminated but probably not
decommissioned.
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. Funding: This project is high on the GPP priority list. Money is expected to be
available.
4, Horizontal-evaporator storage tank (Room 70A)
o Long-range plan: This tank is part of the wiped film evaporator equipment and

will come on line at the same time.

. Interim plan: None
. Funding: None required.
5. Decant storage tank (Room 61)
. Long-range plan: This 10,000-gal. tank, used in TRU waste treatment, is being

modified to replace the 25,000-gal. sludge tank at TA-50-2. It should be operable
by January or February of 1992.

. Interim plan: None
. Funding: Funds are available.
6. Rotary drum vacuum filter (Room 116B)
. Long-range plan: A sludge dewatering process of some type will be installed in

the new facility.

. Interim plan: None.
o Funding: None required.
7. Two gravity filtration devices (Room 116)
. Long-range plan: A filtration process of some type will be installed in the new
facility.
. Interim plan: None.
. Funding: None required.
8. 100,000-gal. emergency holding tank (TA-50-90)
. Long-range plan: None.
. Interim plan: None.
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. Funding: None.
9. Two waste (flash) mixers (Room 116)
. Long-range plan: None.
. Interim plan: None.
. Funding: None.
10. Drum tumbler operation (Room 60A)
] Long-range plan: This operation will be part of a new pre-treatment facility that

will be constructed south and east of WM-66. The new facility will replace the
existing TRU waste treatment operation in Room 60, which will be decontami-
nated and decommissioned.

. Interim plan: None.

. Funding: This project is a 1996 line item estimated at about $10,000,000. Title |
is now complete.

11. Liquid effluent outfall (Mortandad Canyon)
. Long-range plan: The present system will continue to be used as long as TA-50-

1 operates. When the new facility near TA-63 is completed, a new double
(encased) line will be used to carry treated waste to the outfall.

o Interim plan: None.
. Funding: The new line to the outfall in Mortandad Canyon is included in the 1995
line item money for the new plant near TA-63.
50-001(b). Drainlines (for transporting liquid waste to the treatment facility) and
manholes
1. TA-55 to TA-50-66
. Long-range plan: A new 8-ft-diameter utility tunnel is planned, from

TA-55-PF4 to the new pre-treatment facility that will be built south and east of
WM-66 at TA-50. (see |, 50-001(a), 10, above). This tunnel will carry the acidic
and caustic TRU waste from TA-55; it will make possible both visual inspection
and the addition of other lines, as needed, in a cost-effective manner. A prelimi-
nary estimate is $8 million to $9 million.

RFI Work Plan, OU-1147 (TA-50) 2-81 May 1992



TA-50 Background Information Chapter 2

TABLE 2-16 (cont'd)

A new buried line is also planned, to carry the effluent from the TRU waste pre-
treatment plant to the new facility near TA-63.

J Interim plan: The existing lines from TA-55 to TA-50-66 will not vacuum-test and
are suspected of leaking. They will be removed and replaced with buried, double
(encased) polypropylene lines in March 1992. Title | and Title Il are complete.

. Funding: The interim plan has been funded as a line item and the money has
been approved. The utility tunnel is to be funded as a 1997 line item in the
presidential budget.

2. Collector manhole TA-50-72 to grit chamber in TA-50-1
. Long-range plan: This line will remain active until the new facility near
;2\-63 comes on line. It will include a new radioactive waste line from manhole
. Interim plan: None.
. Funding: The new line will be funded as a 1995 line item.
3. TA-50-69 and TA-50-37
. Long-range plan: None.
. Interim plan: None.
. Funding: None.
4. TA-2, -3, -35, -43, -48 and -52 via manhole TA-50-72
. Long-range plan: None.
. Interim plan: None.
. Funding: None.
5. Manhole TA-50-7
. Long-range plan: This manhole will be decontaminated and decommissioned as

part of a project to build a new unloading station to replace TA-50-77.
. Interim plan: None.

. Funding: Construction of the new unloading station will be funded as a part of
the 5-year GPP plan.
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6. TA-55 via monitor pit TA-50-57 (now designated TA-50-106)

. Long-range plan: This pit will be eliminated when the utility tunnel from TA-55-
PF4 to TA-50 is constructed.

. Interim plan: The pit will be enlarged when the new buried lines between TA-55
and TA-55-60 are installed in March 1992.

. Funding: Funds to enlarge the pit are included in the project to install the new
lines.

7. Manhole TA-50-72

. Long-range plan: None.

. Interim plan: None.

. Funding: None.

. Il. 50-002: Tanks and Drainlines
50-002(a). Tank farm (TA-50-2)
1. Flow-thru process tanks

. Long-range plan: It is assumed that TA-50-2 is leaking. This structure will be
phased out as storage for raw radioactive industrial waste and a new tank farm
will be installed as part of the new plant near TA-63.

. Interim plan: For the short term, the concrete top of the 25,000-gal. raw waste
storage tank will be removed and the tank will be decontaminated. A 20,000-gal.
steel tank will be installed and attached to the existing effluent and influent
systems. The new top will include an access manhole. The 25,000-gal. sludge
tank will also be replaced, with the 10,000-gal. decant storage tank in Room 61
(see |, 50-001(a), 5). The two 25,000-gal. treated waste tanks will continue to be
used, as will the treated waste line to Mortandad Canyon.

. Funding: Funds will have to come from the 5-year GPP plan. No priority has yet
been assigned to these projects.

2. Cast-iron transfer lines

Long-range plan: Option 1 is to construct a utility tunnel between
TA-50-1 and TA-50-2. Option 2 is to dig up the cast-iron lines and replace them
with double (encased) lines.
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. Interim plan: None.
. Funding: 5-year GPP plan. No priority yet assigned.
3. Steel lines from Room 61
. Long-range plan: A dedicated utility tunnel will be constructed.
J Interim plan: None.
. Funding: 5-year GPP plan. Priority has not yet been assigned.
4. Cast-iron lines from drains in Building TA-50-1
. Long-range plan: None.
. Interim plan: None.
. Funding: None.
5. Additional radioactive industrial waste lines (3-in. line from sink in the Vehicle Decontami-

nation Facility, 4-in. line from Decontamination and Laundry Area, and 3-in. line from Hot
Cell Area run to the D&D tank at TA-50-2; a 4-in. effluent line and a 6-in. influent line
connect TA-50-2 to the 100,000-gal. emergency holding tank).

. Long-range plan: The lines associated with the 100,000-gal. emergency holding
tank will be rerouted to the new TA-50-2 if it is constructed.

. Interim plan: The 6-in. influent line from the 100,000-gal. emergency holding
tank will be connected to the planned 20,000-gal. steel tank.

. Funding: 5-year GPP plan. No priority has been set.
50-002(b). Tank TA-50-67 (caustic waste holding tank in underground vault TA-50-66)
and
50-002(c). Tank TA-50-68 (acid waste holding tank in underground vault TA-50-66)

. Long-range plan: Once the pre-treatment plant for TRU waste from TA-55 is
constructed, these tanks will be used only for emergency storage.

. Interim plan: None.

. Funding: Line item in pre-treatment plant project.
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50-002(d). Aboveground nitric acid storage tank (designated TA-50-5)

. Long-range plan: If it becomes necessary to use the tank, it will be emptied of
nitric acid and refilled with sulfuric acid. This will eliminate the nitrate problem
that occurs when the nitric acid is neutralized.

. Interim plan: None.

. Funding: None.

lll. 50-003: Waste Storage Areas
50-003(a). Primary drum storage area (Room 60D)

. Long-range plan: This storage area will be replaced by a new area in the pre-
treatment plant that is to be constructed (see |., 50-001(a), 10).

. Interim plan: None.
. Funding: None.
50-003(b). Satellite storage area for analytical laboratories
. Long-range plan: None.
. Interim plan: None
. Funding: None.
50-003(c). Temporary (< 90 days) storage areas
1. Area on asphalt paving immediately south of TA-50-2
. Long-range plan: None.
. Interim plan: None.
. Funding: None.
2. Asphalt-paved area between north wall of Vehicle Decontamination Facility and south

wall of east wing of TA-50-1.
. Long-range plan: This area will be covered with a roof, and a drum elevator will

be installed to the first floor of TA-50-1. The present chain hoist and cantilever
monorail will be decommissioned.
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. Interim plan: None.
. Funding: 5-year GPP plan.

50-003(d). Modular shed designated TA-50-114

. Long-range plan: None.
. Interim plan: None.
. Funding: None.

IV. 50-004: Decommissioned Tanks and Waste Lines

. Long-range plan: None.
J _ Interim plan: None.
. Funding: None.

V. 50-005: Nonradioactive Waste Treatment Plant (Rooms 24B and 34 of Building 1)

. Long-range plan: The operations of the nonradioactive waste treatment facility wiil be
taken over by the new plant to be constructed near TA-63.

. Interim plan: None.
. Funding: Included as a line item in the 1995 project to build the new plant.
VL. 50-010: Radioactive Decontamination Facility

. Long-range plan: This facility will not be replaced as part of the new plant. It will remain
in use at TA-50-1.

J Interim plan: None.
. Funding: None.

Vil. 50-011: Septic Systems

50-011(a). Decommissioned septic systems
J Long-range plan: None.
. Interim plan: None.
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. Funding: None.
50-011(b). Active sanitary waste system
. Long-range plan: None.
. Interim plan: None.
. Funding: None.
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Standard, which applies to all routes, including ingestion (ESG 1990, 0309).
There is currently no evidence of any man-made radionuclides in Los Alamos
drinking water (ESG 1990, 0309).

The current lack of data on hazardous waste constituents in environmental
samples from TA-50 precludes any assessment of health and environmental
impacts.

With regard to possible effects of the TA-50 RFI itself on public health and the
environment, NEPA documentation is in process. The biological survey found no
significant impacts on wetlands, critical habitat, or threatened or endangered
species. The archaeological survey is not complete, but no significant findings
are expected.
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Chapter 3 Environmental Setting of TA-50

3.0 ENVIRONMENTAL SETTING OF TA-50

The climate, geology, topography, stratigraphy, soil characteristics, and
hydrology of TA-50 are discussed in this section. An understanding of these
factors is essential for determining potential contaminant migration pathways.

3.1 Climate

Los Alamos County has a semiarid, temperate mountain climate. Detailed
climate information, including frequency analyses of extreme events, is given in
Bowen (1990, 0033) and summarized in Section 2.5.3 of the IWP. Climatic
aspects of interest include

e atmospheric transport of contaminants: speed, frequency, direction, and
stability of winds;

e surface water runoff, infiltration, and evaporation potential: precipitation
form, frequency, and intensity.

3.1.1 Winds

Wind speed and direction are measured at five locations around the Laboratory
(ESG 1989, 0308). Wind speeds are generally less than 2.5 mvs (5.5 mph)
about 40% of the time and greater than 5 m/s (11 mph) about 20% of the time.
Strong winds occur mainly in the spring. The predominant wind direction,
especially for strong winds, is to the north-northeast.

3.1.2 Precipitation

Forty percent of the precipitation on the Pajarito Plateau occurs as brief, intense
thunderstorms during July and August, which often produce significant runoff of
surface water. Winter snowfall averages 130 cm (51 in.) annually (ESG 1989,
0308). The prevalence of shor, intense precipitation events suggests that water-
driven erosion of surface soils is an important mechanism in transporting surficial
contaminants at TA-50.

3.2 Topography

The geographic setting of the Laboratory is described in Section 2.1 of the IWP.
The Los Alamos National Laboratory is in Los Alamos County, north-central New
Mexico, approximately 100 km (62 mi) north-northeast of Albuquerque and 40
km (25 mi) northwest of Santa Fe. The Laboratory and the adjacent
communities of Los Alamos and White Rock are on the 111-km2 (43-mi2)
Pajarito Plateau, which is a series of finger-like mesas separated by deep
canyons oriented east-west to northwest-southeast. Mesa tops range in
elevation from about 2400 m (7870 ft) on the west (eastern flank of the Jemez
Mountains) to about 1800 m (5900 ft) at their eastern margins above the
Espanola Valley and White Rock Canyon.

TA-50 is located along Pajarito Road in the central northern half of the
Laboratory, on the Mesita del Buey; it is bounded by Two Mile Canyon, Canada
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del Buey, Ten Site Canyon, and Mortandad Canyon. Mesa elevations range
from 2194 to 2218 m (7200 to 7280 ft).

3.3 Geology

The geology of TA-50 reflects its position on the Pajarito Plateau, which extends
east from the Jemez Mountains, and on the western margin of the Espanola
Basin segment of the Rio Grande rift. The following discussion is specific to the
geology in the immediate vicinity of TA-50 and is restricted to those rock units in
the vadose zone and the upper saturated zone that are considered relevant to
site characterization and remediation.

Numerous geologic maps cover regional and local areas, including those of
Griggs and Hem (1964, 0313) for gechydrologic studies in the Los Alamos area
and those of Smith et al. (1970, 07-0061) for volcanological mapping of the
Jemez Volcanic Field. Kelley (1978, 0534) prepared a regional tectonic map of
the Rio Grande rift in the Jemez Mountains area. Maps showing local
stratigraphic and structural features include Galusha and Blick 1971, 0108;
Aubele 1978, 07-0034; Dethier and Manley 1985, 0249; and Goff et al. 1990, 07-
0041). There are also unpublished maps by D. E. Broxton and M. A. Rogers.
The most recent maps have focused on the Pajarito fault system (Dransfield and
Gardner 1985, 0082; Gardner and House 1987, 0110). Vaniman and Wohletz
(1990, 0541) have produced a geologic map centered on TA-55 that synthesizes
previous work with new studies of the structure of the Rendija Canyon and Guaje
Mountain fault branches of the Pajarito Fault system (Color Plate 3-1).

TA-50 is underlain by Miocene through Pleistocene volcanic and sedimentary
rocks. Figure 3-1 shows schematically the stratigraphy of the site, as well as
anticipated depths of stratigraphic contacts and thicknesses of rock units
projected from lithologic logs of drillhole EGH-LA-1 (Sigma Mesa) and Test
Well 8 (Mortandad Canyon). Significant deviations may occur between projected
and actual unit depths and thicknesses, particularly for the lower sedimentary
units, because of the unique setting of TA-50. Factors that may affect the
geometry of subsurface units include frequent and abrupt lateral and vertical
facies variations in the lower sedimentary rock units, significant relief on
paleotopographic surfaces on which rock units were deposited, and fault offsets
in the older sedimentary units that are masked by younger volcanic rocks (which
themselves show little or no displacement).

3.3.1 Stratigraphy

The stratigraphy of the upper rock units at TA-50 can be observed directly in
exposures of outcrops on canyon walls and slopes south and north of the site
(Vaniman and Wohletz 1990, 0541). The stratigraphy of lower units is inferred
from some of the drillholes described above, from regional exposures to the
north and east, and from regional geologic maps. Dransfield and Gardner (1985,
0082) combined well data with geophysical investigations to develop structural
contours of the base of the Bandelier Tuff of the Pajarito Plateau; their
paleogeology shows the pre-Bandelier rocks to be dominated by Polvadera
Group dacitic rocks in the west, Puye Formation fanglomerates in the northeast,
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and basaltic lava flows of the Cerros del Rio in the southeast. More recent work
has modified this stratigraphy (Vaniman and Wohletz 1990, 0541).

Figure 3-2 shows the stratigraphy and lithologies of rock units encountered in
Test Well 8. Formational assignments for subsurface units in these drillholes
should be considered preliminary until detailed petrographic studies can be
performed.

In the following paragraphs, we describe the major stratigraphic units at TA-50,
from youngest to oldest.

3.3.1.1 Soils

The soils of the Pajarito Plateau are discussed in Section 2.6.2.3 of the IWP.
Soils in the vicinity of TA-50 are poorly developed, as is typical of soils derived
from Bandelier Tutf bedrock and formed under semiarid climate conditions. Soils
in the vicinity of the Laboratory were mapped and described by Nyhan et al.
(1978, 0161). Relevant soil data include

presence/absence, disturbed/undisturbed;
potential for wind and water erosion (particle size distribution and
classification, vegetative soil cover); and

e contaminant retardatior/neutralization capability: ion-exchange capacity, pH,
Kg. clay content, permeability.

Soils on the mesa top surrounding TA-50 are mainly shallow, well-drained sandy
loams of the Hackroy series. As described by Nyhan et al. (1978, 0161), "The
surface layer of the Hackroy soils is a brown sandy loam, or loam, about 10 cm
thick. The subsoil is a reddish brown clay, gravelly clay, or clay loam, about
20 cm thick. The depth to tuft bedrock and the effective rooting depth are 20 to
50 cm." Hackroy soils are classified as Alfisols, in part reflecting the clayey
subsurface horizons. Intermixed with the Hackroy soils on the mesa tops are
small areas of deeper loams of the Nyjack series and patches of bedrock. The
Nyijack soils are texturally similar to Hackroy soils but are thicker (50 to 102 cm)
and frequently exhibit pumice fragments in the lower levels (Nyhan et al. 1978,
0161).

Section 2.6.3.1.2 of the IWP describes a distinct clay layer often found beneath
the Hackroy and Nyjack soils. This layer has been cited, perhaps erroneously,
as a possible barrier against infiltration of soil water into the underlying bedrock
(Abeele et al. 1981, 0009; Weir and Purtymun 1962, 0228). In areas where soils
have been removed or disturbed (such as most of OU-1147), this barrier may no
longer exist (Abrahams et al. 1961, 0015).

Within TA-50 there is limited natural or undisturbed soil cover because of building
and parking lot construction. Soil on the surrounding mesa is approximately 0.9
to 1.5 m (3 to 5 #t) thick (Rogers 1977, 0216). At the Area C landfill, each pit was
back-filled to ground level with crushed tuff after it had been filled to capacity with
waste. In 1984, clean fill, comprising 0.5 m (1.5 ft) of crushed tuff and 1 m (3 ft)
of topsoil, was brought in and used to cover a large part of Area C. The area
was then seeded with a native gramagrass mixture.
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Figure 3-2 Simplified stratigraphy of Mortandad Canyon, based on cliff sections and Test Well 8 (from
Baltz et al. 1963).
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3.3.1.2 Tshirege Member, Bandelier Tuff (1.13 Ma)

The uppermost rock unit at TA-50 is the Tshirege Member of the Bandelier Tuff,
which was erupted from the Valles caldera to the west (Smith and Bailey 1966,
0377). Figure 3-3 is a schematic stratigraphic section that shows the lithologic
features of the Tshirege Member. It is a compound cooling unit composed of at
least four flow units of pale orange, crystal-rich ignimbrite. Upper flow units tend
to be more welded than lower units. Flow-unit boundaries are locally separated
by surge deposits of fine-grained, cross-bedded crystal and pumice fragments
(Fisher 1979, 07-0007; Self et al. 1986, 0375).

Vapor-phase alteration in lower flow units is caused by post-emplacement
cooling and migration of entrained magmatic gases (Crowe et al. 1978, 0041).
Individual flow units contain vertical cooling joints that may or may not cross flow-
unit boundaries. The spacing of cooling joints varies primarily with thickness of
unit, emplacement temperature, substrate temperature, and topography (Crowe
et al. 1978, 0041). The locations and relative quantities of cooling joints in the
Tshirege Member along the southemn border of TA-50 are shown in Figure 3-4.

The Tshirege Member is composed of high-silica rhyolite with low concentrations
of calcium, magnesium, iron, and high concentrations of incompatible trace
elements (Gardner et al. 1986, 0310). It contains phenocrysts of sanidine and
quartz and rare hypersthene and fayalite in a groundmass of shards, crystal
fragments, and pumice. Lithic clasts consisting of Tschicoma dacites and
andesites (Eichelberger and Koch 1979, 0083) are ubiquitous in the unit and
commonly make up 1 to 2% of the rock.

The groundmass mineralogy of the Tshirege Member has not been
systematically mapped and characterized. Some preliminary field and laboratory
studies indicate that the matrix in the central part of the Member has been
devitrified to a mixture of alkali feldspar, quartz, and cristobalite. Vapor-phase
zones also occur and are characterized by the presence of tridymite. The upper
and lower parts of the Member are not devitrified and generally contain abundant
volcanic glass. No studies have been done to determine whether alteration of
the glassy zones has produced potentially sorptive minerals, such as zeolites
and clays. In addition, the nature of the minerals within the tuff is not well
understood.

The Tshirege Member is only partially exposed in the Mortandad and Two Mile
canyons near TA-50. Where exposed elsewhere on the Pajarito Plateau, the
base of the Tshirege Member consists of 0.5 to 3 m (1.6 to 9.8 ft) of bedded
ashfall tuff of the Tsankawi Pumice Bed (Bailey et al. 1969, 0019). The
Tsankawi Pumice Bed consists of pumice lapilli and crystal fragments in a
porous, massive-to-cross-bedded matrix of glass shards and pumice fragments.
The unit is nonwelded and forms a thin, white, discontinuous marker bed near
the break in slope in the canyons north of TA-50. This unit is generally poorly
recognized in drill bit cuttings because rotary drills commonly pulverize the soft
materials.
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Figure 3-3 Schematic stratigraphy of the Tshirege Member in the TA-55 area.
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3.3.1.3 Cerro Toledo Rhyolite (1.13 to 1.50 Ma)

Although the Cerro Toledo Rhyolite is present in channels north of Sandia
Canyon (Heiken et al. 1986, 0316), it is not certain whether it is present beneath
the Tshirege Member at TA-50. Because the Cerro Toledo Rhyolite is thin and
its deposition was partially controlled by paleo-drainage patterns, it may not
occur everywhere on the Pajarito Plateau. It was not found during drilling of well
EGH-LA-1 (Sigma Mesa) just north of TA-50 but is well exposed in Pueblo
Canyon north of DP Mesa. In that area, the Cerro Toledo Rhyolite consists of up
to 10 m (32 ft) of interbedded ashfall tuffs, pumice beds, and epiclastic
sediments in paleochannels. Pumice lapilli consist of high-silica rhyolite (Stix et
al. 1988, 0218) and are typically aphyric except for rare, black biotite
microphenocrysts. Sources of pyroclastic materials are rhyolitic vents, mostly in
the Toledo embayment of the Valles caldera.

In lower DP Canyon, the Cerro Toledo Rhyolite consists of four to five Plinian
beds intercalated with discontinuous, channelized fluvial sands and gravels. The
fluvial matrix consists mainly of dacitic fragments and rhyolitic pumice; lenses of
dacitic gravels and cobbles are also common. Thin, discontinuous soil horizons
are seen at the top and bottom of the unit, which is about 10 m (33 ft) thick at
this location.

On the north side of Los Alamos Canyon below TA-21, the Cerro Toledo Rhyolite
consists of three ashfall (Plinian) beds with localized surge deposits. Lower
horizons are reworked by fluvial processes and contain a high proportion of
dacitic clasts derived from the Tschicoma Formation (Smith et al. 1970, 07-
0061). The Plinian sequence is overlain by a discontinuous soil horizon marking
the contact with the overlying Tshirege Member. The Plinian deposits are
draped over a course conglomeratic bed that contains dacite boulders in a dacitic
sand-and-gravel matrix. the contact of this boulder bed with the underlying Otowi
Member is covered by talus. The entire Cerro Toledo sequence is exposed at
this location, and is about 7 m (23 ft) thick.

3.3.1.4 Otowi Member, Bandelier Tuff (1.50 Ma)

The Otowi Member of the Bandelier Tuff was emplaced during the formation of
the Toledo caldera, which is now known to be coincident with—but mostly
obliterated by—the later Valles caldera (Nielson and Hulen 1984, 0151; Self et al
1986, 0375; Heiken et al. 1986, 0316; Potter and Oberthal 1987, 0182). At DP
Mesa, where it is exposed, the Otowi Member is a nonwelded vitric ignimbrite
(ashflow tuff) that is made up of several flow units. It is a highly porous, poorly
indurated, slope-forming unit that is partially exposed in the lower part of the Los
Alamos Canyon. Generally speaking, the Otowi Member is lighter colored and
less welded than the overlying Tshirege Member and is more prone to forming
conical mounds (called "tent rocks”) during erosion (Crowe et al. 1978, 0041).

The phenocryst assemblage and rock chemistry of the Otowi Member are nearly
identical to those of the Tshirege Member, and individual hand samples of the
two units are difficult to distinguish. However, lithic clasts are typically more
abundant in the Otowi Member. The matrix mineralogy of the Otowi Member has
not been systematically studied and should be more fully characterized.
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Preliminary field studies in the northeastern part of LANL indicate that the Otowi
Member is vitric throughout. Zones of devitrification and vapor-phase alteration
appear to be absent.

The base of the Otowi Member consists of the Guaje Pumice Bed (Griggs and
Hem 1964, 0313), a pumice fall unit that reaches a thickness of about 7 m (23 ft)
around the Pajarito Plateau. Pumices in the unit are as large as 15 cm (6 in),
and the unit is extremely permeable. The Guaje Pumice is not exposed at TA-
50, but excellent exposures can be found in deep canyons north and east of the
site.

3.3.1.5 Puye Formation (1.5 to 7? Ma)

The Puye Formation is an extensive, volcanogenic, alluvial-fan complex that
spreads eastward from the Tschicoma volcanic center in the Jemez Mountains
(Griggs and Hem 1964, 0313; Turbeville et al. 1989, 0221). The Puye Formation
is not exposed at TA-50, but its presence is known from nearby drill holes. In
general, the Puye Formation is a conglomeratic unit consisting of dacitic to
andesitic cobbles and boulders in a volcanic sand matrix. The volcanic clasts
are usually porphyritic and contain abundant phenocrysts of feldspar,
hornblende, biotite, pyroxene, and quartz. White ash beds of dacitic to rhyolitic
composition are interbedded with the conglomerates and serve as useful
stratigraphic markers; unfortunately, these ash beds are rarely recognized in
cuttings from drillholes.

Puye deposits are commonly interbedded with basaltic lava flows and ashfalls of
the Cerros del Rio near the top of the section, particularly on the east side of the
Pajarito Plateau (Smith et al. 1970, 07-0061). In drillhole Otowi 4, a basalt flow
38 m (125 ft) thick is interbedded with gravels in the upper part of the Puye
Formation. The lateral extent of this basalt beneath TA-50, and its possible
correlation with basalts that occur at a similar stratigraphic level east of the site,
cannot be determined without relatively deep drilling. The Puye Formation is
183 m thick beneath Sigma Mesa (well EGH-LA-1) and is interbedded with
Tschicoma dacite/andesite flows and Cerros del Rio basalt flows. Similar lava
flows could exist beneath TA-50.

The age of most exposed Puye deposits is bracketed between 1.9 and 3.5 Ma
(Turbeville et al. 1989, 0221), but this age estimate is based largely on dating of
the intercalated ash beds and volcanic clasts derived from the Tschicoma
Formation. It is likely that fanglomerates of the lower Puye Formation
interfingered with fluvial deposits of the upper Santa Fe Group as volcanic
detritus shed from the Jemez Mountains into the developing Espanola Basin.
These deposits may also be interbedded with axial gravels of the ancestral Rio
Grande (Totavi Lentil), as indicated by the lithologic logs from EGH-LA-1.

3.3.1.6 Santa Fe Group (>12.4 to ~7 Ma)
Rocks of the Santa Fe Group consist of grey to tan to pale orange arkosic, fluvial
sandstone, siltstone, and conglomerate with subordinate eolian deposits, ash

beds, and lacustrine rocks (Galusha and Blick 1971, 0108; Manley 1979, 0349;
Cavazza 1989, 0242; Aldrich and Dethier 1990, 0017). A true appreciation of the
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complexity of this unit and its depositional history can be obtained only through a
study of the literature. Deposits of the Santa Fe Group are interbedded with
basalts of the Cerros del Rio and andesites and dacites of the Tschicoma
Formation. Santa Fe rocks also interfinger with lower fanglomerates and the
Totavi Lentil of the Puye Formation.

Present interpretation suggests that within the Pajarito Plateau area, Santa Fe
Group rocks to the east belong to the Tesuque Formation and to the west to the
Chamita Formation. The Tesuque Formation rocks are typically pale pink and
have abundant Precambrian fragments from sources to the northern and eastem
parts of the Rio Grande rift. The Tesuque Formation is well exposed east of the
Rio Grande and is observable in drillhole Otowi 1 below 1738 m (5700 ft). In
drillhole Otowi 4, a thin pink siltstone at an elevation of 1698 m (5570 ft) may be
of Tesuque affinity.

3.3.1.7 Chamita Formation

Chamita Formation rocks are similar in appearance to Tesuque rocks but contain
a higher percentage of limestone and volcanic fragments (Dethier and Manley
1985, 0249). Gravel and sand units in the bottom of drillhole Otowi 4 may be
correlative with the Chamita Formation because they contain primarily porphyritic
volcanic fragments and do not appear to be typical Tesuque rocks. On the other
hand, these units may represent an unusually thick accumulation of the Puye
Formation interbedded with the Santa Fe Group. Correct formational
assignments will require detailed sedimentological and petrographic studies of
these units in available cuttings and exposed outcrops. lrrespective of
formational assignment, sedimentary rocks penetrated by Otowi 4 contain much
more coarse sand and gravel than rocks at similar elevations in drillhole Otowi 1.
The differences between the lithologies of the deep sedimentary units in Otowi 1
and 4 indicate that frequent and abrupt lateral facies variations are an additional
complication that must be considered in site characterization.

Two lava flows interbedded with the upper Santa Fe Group have tentatively been
identified in drillhole Otowi 4. Hand lens examination suggests that these units
are porphyritic andesites or dacites of the Tschicoma Formation. Additional work
is required to determine their compositions and stratigraphic assignments.

3.3.2 Structure

TA-50 is part of the Pajarito Plateau, which lies within the Espanola Basin of the
Rio Grande rift. The plateau, which dips several degrees to the east and
northeast, is cut by the Pajarito fault system. The Pajarito fault forms the
western margin of the Espanola Basin and has had Holocene movement and
historical seismicity (Gardner and House 1987, 0110). In addition to the main
trace of the Pajarito Fault, two other faults rupture the surface of the Bandelier
Tuff just west of TA-50: the Guaje Mountain and Rendija Canyon faults. Where
exposed to the north, these faults are characterized by zones of gouge and
breccia up to several meters wide and have produced a visible offset of
stratigraphic horizons. Displacement on the Guaje Mountain and Rendija
Canyon faults decreases south of DP Mesa, and discrete faults are replaced by
zones of intense fracturing superimposed on the network of cooling joints in the

RFI Work Plan, OU-1147 (TA-50) 3-13 May 1992



Environmental Setting of TA-50 Chapter 3

Bandelier Tuff. These fracture zones are more likely to cross the flow-unit and
lithologic-unit boundaries than are cooling joints (Gardner 1990, 07-0010); thus,
they may provide more continuous and more deeply penetrating flow paths for
groundwater migration than cooling joints. Many of these fractures are filled with
clay and/or caliche.

Dransfield and Gardner (1985, 0082) integrated a variety of geologic data to
produce structure contour and paleogeologic maps of the pre-Bandelier Tuff
surface beneath the Pajarito Plateau. Their maps reveal that subsurface rock
units are cut by a series of normal faults that dip westward; the overlying
Bandelier Tuff is not displaced by these buried faults.

Purtymun et al. (1978, 0207) drilled five semi-horizontal coreholes beneath the
waste pits on Mesita del Buey, near the contact between subunits 2a and 2b of
the Bandelier Tuff (see Fig. 1-1, Chapter 1). The holes range from 73 to 92 m
(240 to 301 ft) long and are about 12 to 14 m (40 to 46 ft) below the mesa top.
Numerous cooling joints (37 to 100 per 100 ft) were encountered; 19% are open
with slight weathering of the joint face, 72% are filled or plated with brown clay,
and 9% are filled or plated with caliche. Some joints are filled with clay beneath
a thin layer of soil at the mesa top and are open at deeper levels. Major joints
are ventical or with dips of >70°.

Fracture mapping by D. Vaniman and K. Wohletz (1990, 0541) for the LANL
Seismic Risk program has shown that fracture frequency and aperture widths
increase toward mesa margins, where large blocks tend to shift outward as the
mesa erodes, and also increase over projected fault traces. One such fault trace
passes along the eastern edge of TA-50 and another 580 m (1900 ft) west of the
margin of the technical area (Color Plate 3-1 and Fig. 3-1). Numerous
microstructures characterize the Bandelier Tuff. These include micrograbens up
to 76 m (25 ft) across and 23 m (75 ft) long that present vertical displacements of
up to 3 m (10 ft) and joint sets that in places form zigzag fracture patterns along
which greater erosion is evident (Vaniman and Wohletz 1990, 0541). The
fractures trend north and northeast and are nearly vertical. Such fractures are
typical features of welded tuff and are usually attributed to contraction during
cooling of the tuff. Vaniman and Wohletz (1990, 0541) found that the frequency
and average width of these fractures were greater over subsurface projections of
the Rendija Canyon and Guaje Mountain fault splays: vertical displacement is
1.810 2.7 m (6 to 9 ft) spread out over a distance of 274 m (900 ft) for the former
and 487 m (1600 ft) for the latter. This indicates that tectonic movement has
affected the nature of these fractures. Mesa-top and canyon-bottom topographic
gradients show inflections supporting this conclusion. Characterization studies
should determine whether the fault near the eastern margin of TA-50 plays an
important part in the distribution of subsurface units and whether these faults are
potential pathways for contaminant transport in the vadose zone.

3.3.2.1 Physical Properties of the Bandelier Tuff
3.3.2.1.1 Grain Size

Because of welding and vapor-phase alteration, traditional grain-size analyses by
sieving are limited to nonwelded tuffs from pumice fallouts and surge deposits.
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Samples from nonwelded zones within the Tshirege Member of the Bandelier
Tuff ignimbrite are all poorly to very poorly sorted, with mean grain sizes of
multiple samples ranging from 61 to 412 um.

Pumice fallout deposits associated with the Bandelier Tuff have not been sized,
but similar near-vent pumice fallout deposits in the Medicine Lake highland in
California are all poorly sorted, with mean grain sizes ranging from 7 to 15 mm
(Heiken 1978, 07-0012).

Some of the surge beds near the base of the Tshirege Member and within the
Cerro Toledo Tuffs are very fine grained, with some beds having mean grain
sizes of around 50 um (Heiken et al. 1986, 0316).

3.3.2.1.2 Surface Area

The surface area of pyroclasts that will interact with vapor or fluids was
calculated for nonwelded tuff of the Tshirege Member (Crowe et al 1978, 0041).
The surface areas ranged from 521 to 713 cm? per cm3 of rock. These would
be much larger in the finer-grained surge beds.

3.3.2.1.3 Bulk Density

Bulk density has not been systematically measured for the Bandelier Tuff.
Within nonwelded Bandelier Tuft (Tshlrege Member) with porosities of 50-60%,
bulk densities range from 1.0 to 1.7 g/cm (Heiken 1979, 0600). Comparable
nonwelded tuffs from the Kamchatka Peninsula have bulk (dry) densities ranging
from 0.89 to 1.38 g/cm (Cherkasov et al. 1971, 07-0002). In contrast, densely
welded rhyolitic tuffs, including a sample from the Jemez Mountains, have
densities of 2.34 to 2.47 g/cm3 (Ross et al. 1961, 07-0026).

The only systematic study of the relationship between the porosity and bulk
density of tuffs was published in a monograph by Atsagortsian and Martirasian
(1962, 07-0001). Their work shows variations, as a function of increasing
welding, ranging from 60% 31:>orosuty with a density of 0.95 g/cm3 to 16% porosity
with a density of 1.65 g/cm

| 3.3.2.1.4 Seismic P-Wave Velocity

Gardner and House (1987, 0110) have determined seismic P-wave velocities for
the Bandelier Tuff. These range from 2500 ft/sec for vapor-phase-altered
Tshirege Member tuff to 15 000 ft/sec for densely welded tuff from an area
immediately west of S-Site.

3.3.2.1.5 Thermal Conductivity
Partly welded tuff collected from the lower portion of the ignimbrites of the
Tshirege Member have thermal conductivities of 0.2 to 0.4 W/m°K (Sibbett,

personnel communication, 1978, 07-0031). In contrast, granite has a thermal
conductivity of 3.5 W/m°K.
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3.3.2.1.6 Crushing Strength

Nonwe|ded tuffs having a porosity of 50-60% show crushing strengths of 70-
500 kg/cm (Zalessky 1961, 07-0033). Data on welded tuffs could not be found
(much of this information is in the building stone literature, and only the
nonwelded to poorly welded tuffs make decent building stone).

3.3.2.2 Geochemical Studies

Whole-rock chemical analyses and electron-microprobe mineral analyses of the
Bandelier Tuff are available from Smith and Bailey (1966, 0377), Crowe et al.
(1978, 0041), Gardner et al. (1986, 0310), Kuentz (1986, 0602), Heiken et al.
(1986, 0316), Stix et al. (1988, 0218), and Warshaw and Smith (1988, 07-0032).
In SiOp content, the Otowi Member ranges from 75.8 to 77.9 wt% and the
Tshirege Member from 72 to 77 wi%,; other major constituent variations are
summarized in the RF1 work plans for the TA-33 and DP sites. Both Crowe et al.
(1978, 0041) and Kuentz (1986, 0602) present trace element data showing
uranium concentrations in the range of 4 to 18 ppm, lead from 6 to 49 ppm, and
mercury <5 ppm. Phenocrysts constitute from 5 to 35% of the volume of the
Tshirege Member, increasing as follows: sanidine> quartz> clinopyroxene>
magnetite> fayalite (Smith and Bailey 1966, 0377). Lithic clasts occupy a
volume of =25% in some parts of the tuff; the remainder of the volume is (or was)
glass. In many parts of the Bandelier Tuff, glass has been altered to a mixture of
clays, zeolites, and vapor-phase minerals. In many canyons, decimeter-thick
zones of zeolitized tuff may mark paleogroundwater tables (Hawley 1978, 07-
0014).

3.4 Hydrology
3.4.1 Surface Water Hydrology

Los Alamos area surface water consists primarily of intermittent streams.
Springs on the flanks of the Jemez Mountains supply base flow into the upper
reaches of some canyons, but the amount is insufficient to maintain surface flow
across the Laboratory site before it is depleted by evaporation, transpiration, and
infiltration. Runoff from heavy thunderstorms or heavy snowmelt reaches the Rio
Grande several times a year. Effluents from sanitary sewage facilities, industrial
waste treatment plants, and cooling towers are released to some canyons at
rates sufficient to maintain surface flow for about 1.5 km (1 mi).

3.4.1.1 Runoff

Runoff in the ephemeral streams of Pajarito and Mortandad Canyons, adjacent
to TA-50, arise from effluent releases, summer thunderstorms, and spring
snowmelt. Effluent releases result in flow along limited stream segments.
Runoff from summer storms reaches a maximum discharge in less than 2 hours
and generally dissipates in less than 24 hours. The high discharge rate causes
large masses of suspended and bed sediments to be carried for long distances—
sometimes to the Rio Grande River. Spring snowmelt takes place over a period
of several weeks to several months at low discharge rates. Although the long
duration of flow results in the movement of significant masses of suspended and
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bed sediments, the total mass transported by snowmelt runoff is small compared
to that carried by summer runoff (Purtymun et al. 1990, 0215).

Other data on naturally occurring surface runoff from mesa tops at Los Alamos
are lacking. Experimental data from a rainfall simulator study at TA-51,
approximately 1 mile east of TA-50 (Nyhan et al. 1984, 0167; Nyhan and Lane
1986, 0159), indicate that runoff is more than three times greater from an area of
back-filled soil than from natural, vegetated soil. Studies needed to obtain
additional data include mapping of disturbed and undisturbed soil areas, drainage
areas, and channels; and estimates of erosion and sediment transport rates.
These data needs are discussed further in Chapter 5.

3.4.1.2 Infiltration

The context of infiltration information is important because differences may exist
depending on whether the infiltration takes place

o through native soils,
¢ where the native soil profile has been disturbed or removed, or

+ from deeper in the geologic profile (e.g., liquid waste pits or leaking sumps
excavated into the tuff).

Studies summarized in several IWP sections indicate that for native soil profiles,
infiltration of water into the tuff bedrock is not a significant mechanism for the
movement of contaminants. (Even with the prolonged presence of a water
source, transfer of moisture to the tuft is limited; strong evaporative potential
coupled with transpiration in vegetated areas quickly removes water from the soil
and upper tuff profiles.)

* |WP Section 2.6.3.1.2, Movement of Fluids Through Tuff, notes that much
infiltrating water is quickly lost through evapotranspiration, that a natural clay
layer in native soil profiles may form an infiltration barrier, and that clay filling
of joints and fractures in the tuff may inhibit infiltration.

o |WP Section 2.6.3.3.1, Pit Infiltration Studies, reports on a study in which a
continuous supply of water to a pit dug in soil above the natural clay layer did
not significantly increase the moisture content of the underlying tuff.

e |WP Section 2.6.3.4.2, Fracture Orientation Patterns, describes jointing and
fracturing of the tutf and notes that many joints are filled with caliche, brown
clay, or limonitic material, which can block flow along fractures.

e IWP Section 2.6.3.4.3, Moisture Studies, indicates that little precipitation
passes through undisturbed soil profiles, whereas a greater amount
penetrates to the tuff in areas where the soil has been disturbed. Moisture
from a single storm has been found to penetrate as deep as 6.5 ft through
disturbed fill, but is rapidly depleted by evaporation. Evidence of seasonal
moisture fluctuations has been detected both in the bedrock tuff and in fill to
depths of 13 ft.
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* IWP Section 2.6.3.4.6, Vadose Zone Studies, indicates that precipitation
moisture does not penetrate more deeply than 10 to 22 ft into tuff.

Studies of water balance where the native soil profile has been destroyed are
being conducted as part of the capping design pilot studies at MDAs B, F, and G
at the Laboratory. Moisture profiles need to be done in soil and tuff at TA-21, in
areas of present and historical liquid releases, to evaluate infiltration depths.

3.4.2 Groundwater

Groundwater exists in three modes in the Los Alamos area: (1) water in shallow
alluvium in canyons, (2) perched water, and (3) the main aquifer of the Los
Alamos area. The alluvium is quite permeable, in contrast to the underlying
Bandelier Tuff, which impedes infiltration and causes downgradient movement of
water in the alluvium. Perched water is found in limited areas beneath the lower
Pueblo and Los Alamos canyons and is not known to exist below TA-50.

The main aquifer, which is mostly in Santa Fe Group clastic rocks, is the only
aquifer capable of serving as a municipal water supply. The aquifer surface rises
westward from the Rio Grande within the Tesuque Formation into the lower pant
ot the Puye Formation beneath the central and western parts of the plateau. The
depth to this aquifer decreases from 365 m (1200 ft) along the western margin of
the plateau to 180 m (600 ft) at the eastern margin; it is isolated from alluvial and
perched water by 34 to 207 m (110 to 680 ft) of dry tuff and volcaniclastic
sediments with no hydrologic connection or potential recharge from these
shallow groundwaters (see Fig. 3-1). Under the western and central portions of
the plateau, the aquifer is under water-table conditions but is artesian in the
eastern par, along the Rio Grande. The Rio Grande receives groundwater from
the main aquifer at the rate of 4300 to 5500 acre-feet per year along White Rock
Canyon.

Pajarito Canyon, of which a branch (Two Mile Canyon) forms the southemn
boundary of TA-50, has a drainage area of 27.5 km? (10.61 mi?), starting at the
flanks of the Jemez Mountains. Alluvium in the canyon is derived from the
Bandelier Tuff and the Tschicoma Formation. The alluvium is underlain by
Bandelier Tuff and is 3 to 6 m (10 to 20 ft) thick. Seven test holes were
completed through alluvium to the top of the Bandelier Tuff in 1985. The tuff
cuttings were dry, indicating little infiltration of water from the alluvium. A small
perched aquifer is confined to Pajarito Canyon and does not extend below Mesita
del Buey. A test hole drilled in the canyon in 1947 to a depth of 91 m (300 ft)
encountered no water in the underlying tuff or sedimentary rocks (Devaurs and
Purtymun 1985, 0049).

Canada del Buey, which begins near the eastern boundary of TA-50, has a
drainage area of 8.8 km2 (3.4 mi2) within the Laboratory boundary. Streams are
ephemeral and flow only during storm runoff or periods of snowmelt. The
alluvium is thin, ranging from 2.7 to 3.6 m (9 to 12 ft), and is derived from
weathered Bandelier Tuff. It contains no perched water.
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Chapter4  Technical Approach for Determination of RFI Data Needs

4.0 TECHNICAL APPROACH FOR DETERMINATION OF RFI DATA NEEDS

The technical approach to designing a remediation plan for TA-50 focuses on
meeting site characterization requirements in a cost-effective manner. This
approach incorporates a health-risk-based decision-making process (consistent
with the IWP and proposed Subpart S to 40 CFR 264) for recommending
SWMUs or SWMU aggregates for No Further Action (NFA) or for further study of
possible remediation alternatives under a CMS. It also incorporates a phased
site-characterization methodology that follows EPA and IWP guidelines.

The basic elements of this technical approach are as follows:

» Existing data are used as the initial basis for understanding the processes
and events that produced each SWMU and the contaminant(s) that may be
present at each.

* The data are evaluated to identify those SWMUs or SWMU aggregates for
which no potential hazard exists, as a means of reducing the number of sites
that must undergo field investigation.

+ The SWMUs or SWMU aggregates that do require field investigation are
assessed on the basis of the existing data on each, to decide how extensive
the Phase 1 investigation should be.

* Phase 1 field investigations are carried out for each SWMU or SWMU
aggregate for which a potential for significant contamination, however small,
cannot be categorically ruled out. Phase 1 is designed to ascertain or verify
the presence or absence of contaminants and to supplement the existing
data on known contaminants and site conditions.

* Phase 1 data are used to decide which SWMUs or SWMU aggregates need
further characterization and which may be recommended for NFA. For those
that require further study, Phase 1 data become a guide for designing Phase
2 sampling and analysis plans. The RFl work plan will be amended and
submitted for EPA review and approval when all required Phase 2
investigations have been completed. Interim Phase Reports will be
submitted at least quarterly as work proceeds.

* Phase 2 field investigations are conducted where appropriate to fully
characterize the nature and extent of contamination and to obtain the data
necessary for assessing the risk posed by that contamination.

* A quantitative risk assessment is conducted for each SWMU.

* The results of the field investigations and the recommendations for SWMUs

or SWMU aggregates (arrived at via the decision analysis process described
below) are presented in detail in a final RFI report.

RFI Work Plan, OU-1147 (TA-50) 4-1 May 1992



Technical Approach for Determination of RFI Data Needs = Chapter 4

4.1 Evaluation of Contaminant Levels

The primary potential contaminants at TA-50 are believed to be limited to a small
set of radionuclides and metals. As discussed in Chapters 2 and 5, there is a
high probability that minor contaminants will also be present and will be
associated with the primary contaminants. For this reason, we believe that the
nature and extent of contamination at TA-50 SWMUs or SWMU aggregates can
most efficiently be characterized through a limited number of analyses for
particular indicator contaminants. The primary analytical methods for identifying
indicator contaminants at TA-50 are the following:

» alpha spectrometry (which detects plutonium-238, plutonium-239/240, and
americium-241),

* gamma spectrometry (which detects gross gamma radioactivity, americium-
241, and cesium-137),

* inductively coupled plasma/mass spectroscopy ({CP/MS) or delayed neutron
counting (total uranium),

* gas-flow proportional counting (Gross alpha/beta radioactivity), and
* RCRA-regulated metals (SW846 6010)

For specific SWMUs or SWMU aggregates discussed in Chapter 5, it may be
appropriate to lengthen or shorten this list (e.g., volatiles, semi-volatiles, PCBs,
and isotopic uranium might be added).

4.1.1 Action Levels

Action levels are decision criteria used to determine whether any action is
required at a known release site. The philosophy underlying the application of
action levels is described in proposed Subpart S and in Section 3. 5. 2. 2 of the
IWP (LANL 1991, 0553). For areas where action levels are exceeded, a
Corrective Measures Study (CMS) may be required, but remedial action may not
always be necessary. For example, for the Area C landfill, long-term institutional
control will probably be required for the foreseeable future, regardless of other
corrective measures that might ultimately be applied.

Table 4-1 shows background and previously proposed action levels (see
reference in footnote a, Table 4-1) for indicator contaminants for TA-50 soils and
sediments (the dominant contaminated media at TA-50). The action levels are
based on extremely conservative exposure scenarios, such as residential use (a
much more conservative scenario than that assumed for the TA-50 OU). A
baseline risk assessment using such conservative criteria is likely to yield some
measured site concentrations exceeding lifetime risks of 1076, (The specific
concentrations of particular contaminants that will be considered representative
of this risk level, and that will therefore trigger Phase 2 investigations, are
currently being developed by the Laboratory ER Program's Risk Assessment
Technical Team and will be available in time for analysis of Phase 1 data from
the TA-50 RFl.)
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TABLE 4-1
ACTION LEVELS, BACKGROUND LEVELS,
ANALYTICAL METHODS, AND DETECTION
LIMITS FOR TA-50 INDICATOR CONTAMINANTS
Action
Level Minimum
Indicator (Solls and Background Level a Detection
Contaminant Sediments) Soill Sediment LimitP Method
Total U 35 pCi/g°© 3.8 ug/g 3.2 ug/g 0.5 ng/g ICP/MS or delayed
neutron counting
Cs-137 80pCilg®  0.88pCilg  0.28pCilg 0.1 pCi/g Gamma
spectrometry
Am-241 e -- -- 0.002 pCi/g  Alpha
spectrometry
Gross gamma 10 pCi/g 2.6 pCi/g 0.1-2 pCi/g Gamma
spectrometry
Pu-238 e 0.003pCi/g 0.006 pCi/g  0.01 pCi/g Alpha
spectrometry
Pu-239 e 0.019pCi/g  0.006 pCi/lg  0.01 pCi/g Alpha
spectrometry
Gross alpha -- -- 4-10 pCi/g Gas-flow proportional
counter
Gross beta -- 5-12 pCi/g Gas-flow proportional

counter

a) Soil and sediment background levels for radionuclides are taken from Table G-32 of the 1989
ESG report (ESG 1990, 07-0049).
(Because soil and sediment are derived from tuff, these values also represent upper limits for

tuff.)

b) Detection limits and methods are as specified in the Generic QA Project Plan.
c) A level of 35 pCi/g corresponds to about 50 ppm for natural uranium.

d) Cs-137 ref.

The values given are maximum observed values.

e) TRU action levels proposed for unrestricted (residential) site use have ranged from 17 to 100

pCi/g.

RFI Work Plan, OU-1147 (TA-50)
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In this work plan we make no attempt to establish action levels for TA-50
indicator contaminants, but instead use those listed in Appendix F of the IWP,
which were used during past cleanup efforts at other sites. For total uranium, a
surface soil action level of 35 pCi/g (or approximately 50 ppm for natural
uranium) has been adopted as appropriate for unrestricted site use at numerous
locations throughout the United States (NRC 1981, 07-0045). This action level
was developed from the Nuclear Regulatory Commission (NRC) Branch
Technical Position on uranium mill tailings sites, and similar action levels for
uranium have been developed by DOE for its Formerly Utilized Sites Remedial
Action Program (DOE 1987, 07-0040).

For the sum of all TRU constituents, a surface soil action level of about 17 pCi/g
was proposed (but not finalized) by EPA in 1977 for unrestricted (i.e., residential)
site use (EPA 1977, 0661). Recently issued guidance from EPA indicates a soil
action level for plutonium-239 of about 39 pCi/g for 105 lifetime risk for
residential use (EPA 1991, 07-0048). Both of these action levels probably are
overly conservative for the site worker/visitor exposure scenarios that are
proposed for estimating risk at TA-50. Indeed, higher values have been
proposed or actually used in TRU site cleanups (Healy 1977, 07-0042; Healy et
al. 1979, 07-0020 and -0021). For example, for cleanup of Eniwetok Island, a
TRU action level of 35 pCi/g was used for residential-use areas, whereas
substantially higher values were used for agricultural and recreational areas.

Judging from available information, the RFI is very likely to show that
contamination at some TA-50 SWMUs or SWMU aggregates is very localized
and discontinuous. For this reason, the proposed field investigation will evaluate
the spatial heterogeneity of hot spots, particularly on the ground surface. The
maximum number of geographical areas and contaminant concentrations for
which it is appropriate to average hot spots may be specified as part of risk
assessment following the RFI. For example, for the Area C landfill, the area
might be the size of a trench or of a small cluster of disposal shafts. A TRU
concentration of ten times the action level set by risk assessment might be
proposed as an appropriate maximum for an individual sample, which can then
be used for area averaging.

4.1.2 Screening Levels

Screening levels are analytical survey levels, established at or below the action
levels set for the exposure scenario selected for the site; they are used to
determine whether action levels are exceeded over the areas being examined.

Screening and survey techniques for radioactive constituents in soils and
subsurface samples will be used heavily during the TA-50 RFI. Appendix B
describes the hand-held and tripod-mounted survey instruments that will be used
for radiological surveys. These instruments detect gamma and low-energy x-ray
emissions characteristic of TRU and fission products. The screening level
chosen for TA-50 is 10 pCi/g. This value is below reasonable action levels, well
above background levels, and within the detection limits of the radiological
survey instrumentation to be used (see Table 4-1). This screening level will be
used as a criterion for sampling hot spots and for deciding whether to terminate
the RFl, conduct Phase 2 sampling, or move directly to a CMS.
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4.1.3 Background Levels

Background levels are the levels of contaminant elements or compounds that are
expected to occur naturally (or at fallout levels, in the case of some
radionuclides) in site media.

4.1.4 Applicable or Relevant and Appropriate Requirements

The HSWA Module establishes the basic "applicable or relevant and appropriate
requirements" (ARARs) governing cleanup of radioactive and hazardous waste
sites. ARARs can be divided into three categories:

» contaminant-specific requirements,
» location-specific requirements, and
* action-specific requirements.

Given the lack of adequate information about contaminant types and
concentrations at the SWMUs or SWMU aggregates being investigated,
identification of specific ARARs for TA-50 at this time would be premature. The
full tabulation of contaminant-specific, location-specific, and action-specific
ARARs will be provided in future technical reports as information is gathered and
analyzed.

4.2 Decision Analysis

The decision analysis methodology for the Los Alamos ER Program is still being
developed and cannot be fully documented in this work plan. The final protocol
will be applied to TA-50 during the first year of field work and will be described in
future documents on the RFl work at TA-50. (For a general discussion of how
decision analysis will be used in the ER program, see Appendix | of the IWP.)
Pending completion of the ER Program decision analysis methodology, the Data
Quality Objectives (DQO) process (Fig. 4-1) will be used to identify possible
remediation alternatives for TA-50 and to develop the criteria against which those
alternatives will be evaluated.

The DQO process is a seven-step process developed by the EPA for planning
effective and efficient data collection programs (EPA 1987, 0086). It is designed
to ensure that the data collected will be of the type, amount, and quality needed
to form a solid basis for defensible environmental decisions. The seven steps in
the process are

(1) problem statement (defining the problem)
(2) remediation alternatives

(3) decision input

(4) decision domain

(5) evaluation logic

RFI Work Plan, OU-1147 (TA-50) 4-5 May 1992



Technical Approach for Determination of RFI Data Needs Chapter 4

Problem Statement
History | Source ]Pathways

r Remediation Altematives I

Alternative 1: NFA l IAIternative 2: Engineering Contr@ rAllernative 3: Cleanif Needeﬂ
I Decision Input ]
Technical J I Regu|atoryjl ISocial/PoIitiﬂI [ Economic |
I Decision Domain J
r Spatial ] I Temporal l I Receptors J
[ Evaluation Logic ]

Decision Point 1*
On the basis of existing data, is
there any potential nisk to human
health or the environment at this
SWMU?

Alternative 1: Recommend for NFA

Decision Point 2*
Are the existing data sufficient for
development of a Phase 2

sampling plan?

Perform Phase 1 data collection

Decision Point 3*
Do the data collected during Phase 1
sampling confirm the presence of con-
taminants exceeding action
levels at this SWMU?

Perform Phase 2 data collection and modeling

Y

Perform risk assessment

Decision Point 4*
Do contaminants at this SWMU exceed
action levels or have an aggregate risk that
exceeds the ER Program threshold
risk level?

Alternative 1: Recommend for NFA

[ Recommended for CMS; Alternative 2 or 3 1

[Acceptable Uncertainty Limits on Phase 1 and 2 Data]

| Type | Errors I | Type Il Errorsl

I *Pendlng ER Program Office guidance, voluntary

| Data Needs corrective action (VCA) may be carried out.

Figure 4-1 Identifying data needs through the Data Quality Objectives process.
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DEFINITIONS OF TERMS IN FIGURE 4-1

Existing Data: Information collected to date, from published and/or unpublished
records, pertaining to the history and operation of a SWMU. The data may
include written communications (reports, memoranda, letters, notes, calculations)
and verbal communications. Some existing data is of unknown quality.

Potential Risk: An estimate, based on existing data, of the risk that
contaminants have been released to the environment at a SWMU and have
entered a migration pathway leading to off-site receptors. No potential risk is
associated with the SWMU if NFA criteria (see Table 4-2) are met.

Contaminants: Organic, inorganic, or radioactive solids, liquids, or gases that,
due to quantity, concentration, and/or physical/chemical characteristics, may
cause or contribute to causing.a threat to human heailth or the environment.
Contaminants may consist of one or more RCRA- or CERCLA-regulated
constituents or of radioactive elements/daughter products.

Phase 1 Investigation: The initial phase of sampling and analysis for site
assessment, aimed at collecting information to confirm the presence or absence
of contaminants of concern in the environment. Phase 1 activities can also
include restricted data collection to further define the extent of contamination or
the site conditions that could lead to migration.

Phase 2 Investigation: The second, more detailed, phase of sampling and
analysis for site assessment. Information from Phase 1 sampling and analysis
will determine whether Phase 2 is necessary. For those SWMUs that do require
it, the Phase 2 investigation will help determine the physical/chemical
characteristics of the site and will attempt to delineate the nature and extent of
contamination. Phase 2 data will be used for contaminant fate and transport
modeling, risk assessment, and design of treatability and corrective measures
studies, as required.

Human Health or Environment: Under RCRA, these terms pertain specifically

to the health and environment of the general public (the heaith and environment
of Laboratory employees is regulated by OSHA).

RFI Work Plan, OU-1147 (TA-50) 4-7 May 1992
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(6) acceptable uncertainty limits .
(7) data needs

4.2.1 Problem Statement
4.2.1.1 Site History

TA-50 occupies about 21 acres and comprises a mixed waste landfill that was
operated from 1948 to 1969 and liquid and solid waste treatment facilities that
began operations in 1963 (Fig. 4-2). The treatment facilities have liquid,
atmospheric, and solid waste effluent releases that are regulated under operating
permits and a liquid waste transfer and storage system that has been
documented to leak. Very little data exists on the distribution of radionuclides or
chemicals in the surface or subsurface environment around the treatment
facilities. The landfill (Area C) consists of 7 pits and 107 shatfts that have been
used to dispose of low-level radioactive, TRU, chemical, and mixed waste.
Area C surface soils have been sampled for radionuclides (but not chemicals)
several times over the years; the subsurface soils and rock of the landfill have
not been investigated for either radionuclides or chemicals. What data does
exist on chemical contaminants suggests that some vapor-phase transport of
volatile wastes took place at Area C.

4.2.1.2 Potential Contaminant Sources

Past site activities involving hazardous and radioactive materials at TA-50
include solid waste disposal at the Area C landfill, from 1948 to 1969, and
treatment of solid and liquid wastes, from 1963 to the present. Because
radioactive liquid waste comes into TA-50 from diverse operations, including
shops, chemistry laboratories, target-preparation facilities, and plutonium
fabrication, recovery, and research facilities, the possibility exists that spills,
leaks, etc. could contain solvents and other organics, heavy metals, low-pH
liquids, and/or radionuclides. Constituents of the treated liquid effluent released
to Mortandad Canyon are listed in Tables 2-7 and 2-8 in Chapter 2. Nearly all of
the existing data on contaminant concentrations in the TA-50 area are for
radionuclides.

Measured atmospheric releases of radioactivity from the stacks at TA-50 are
summarized in Fig. 2-10 and Table 2-4 in Chapter 2. In 1989, for example,
about 0.4 uCi of plutonium and 10 uCi of mixed fission products were released
via stack emissions. Data from the 1970s on plutonium concentrations in
surface soils around TA-50 (Purtymun et al. 1980, 07-0046) suggest that levels
are above background but still average less than 2 pCi/g for plutonium-239 and
less than 0.01 pCi/g for plutonium-238. Ten on-site soil and sediment samples
collected in 1987 had average plutonium-238 and plutonium-239 concentrations
of 0.002 pCi/g and 0.038 pCi/g, respectively (ESG 1988, 0408). Whether the
plutonium in TA-50 soils is only from the site itself is debatable; plutonium-
containing emissions from stacks in other, nearby OUs could be additional
sources.

RF1 Work Plan, OU-1147 (TA-50) 4-8 May 1992
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In 1974, raw waste overflowed from a storage tank in TA-50-2 (tank farm) into
Ten Site Canyon. Discolored soil, sampled at the overflow outfall from the tank
farm, registered about 30,000 dpm/g of gross alpha activity. Subsequent
samples from within 30 m of the outfall showed gross alpha levels of as much as
50,000 dpm/g. The area was partially decontaminated in 1981.

The Area C landfill was used to dispose of a wide variety of chemicals, metals,
and radionuclides in pits and shafts, most of which were unlined (a few of the
shafts were lined with concrete). Contaminants associated with the waste are
listed in Table 2-10 in Chapter 2,

In 1985, surface soils at Area C were intensively sampled for radionuclides. The
results, described in detail in Chapter 2, indicate very low level radionuclide
contamination (plutonium, cesium, tritium, americium, and uranium) in a few
isolated locations within the Area C perimeter fence and slightly higher levels (up
to a few tens of pCi/g) outside the northeast corner at the head of Ten Site
Canyon. Thermoluminescent dosimeters placed around the perimeter of Area C
were unable to detect radiation in excess of background.

Although data on the concentrations of chemical contaminants are very limited,
the nature of the solid and liquid wastes received at TA-50 suggest the presence
of a wide spectrum of inorganic and organic potential contaminants at the site.

4.2.1.3 Potential Migration Pathways

The conceptual migration model for the SWMUs at TA-50 is presented in
Fig. 4-3. Sources of contamination at the treatment facility SWMUs include
atmospheric emissions from stacks, liquid effluent outfalls, and spills and leaks
from the waste transfer and storage system. In a localized area around the very
head of Ten Site Canyon, radionuclide concentrations in the tens to hundreds of
pCi/g were the result of spills from the liquid waste treatment plant and, possibly,
erosional transport of surface contaminants from Area C. Sources of
contamination at Area C are not understood. For the subsurface environment,
aqueous and/or vapor-phase transport can occur. However, surface migration
can involve not only buried contaminants but also contaminants that were on the
surface when the landfill was decommissioned in 1974. The major contaminant
reservoirs include surface soils and sediments, subsurface soil and rock, and
biota. Pathways by which receptors can be exposed include direct contact,
transport by wind and water erosion, transport by subsurface water percolation
and vapor diffusion, and food-chain transport. The primary human receptors of
potential releases from TA-50 would be workers, on site and in adjacent
technical areas. Visitors are much less likely to be exposed, given the current
ES&H requirements governing visitors to technical areas such as TA-50. (The
public at large has an even lower probability of exposure because of the 3- to-4-
km distances that separate TA-50 from both White Rock and Los Alamos. But
non-human receptors—native fauna and flora—may be continuously exposed to
contaminants from this site.

An assessment of the level of hazard associated with each of the pathways
ranks erosional transport of soils and sediments as relatively high; direct

RFI Work Plan, OU-1147 (TA-50) 4-10 May 1992
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exposure and food-chain transport as medium; and percolatior/diffusion of
contaminants in the subsurface environment as low. (It is important to re-
emphasize that this model is conceptual and that the elements and their relative
importance will probably change during the RFI.)

4.2.1.3.1 Wind And Water Erosion

Erosion of soil and sediment can deliver contaminants to receptors both within
and near the site and at considerable distances from the site. Most radionuclides
bind tightly with soil particles, particularly fine-grained silts and clays; these can
be inhaled, ingested, or deposited on the skin. They can also be carried by
hydrologic erosion within the narrow confines of a stream channel to
considerable distances downstream (Nyhan et al. 1982, 07-0023; Nyhan et al.
1976, 0160; Hakonson and Bostick 1976, 0679; Hakonson and Nyhan 1980,
0117; Essington and Romney 1986, 07-0050). Depending on the characteristics
of the watershed and the distribution of the contaminant, concentrations can be
higher in downstream areas than on the watershed containing the contaminant
source (Mueller et al. 1981, 07-0029).

Wind can also transport fine-grained contaminated soil particles considerable
distances, but because these particles usually mix rapidly with uncontaminated
soil, the hazard typically decreases with distance downwind. Mechanical
disturbances, such as caused by mowing, add to the importance of erosion as a
migration pathway.

Assuming that chemical contaminants have a distribution similar to that of
radionuclides in surface soils and sediments, they can be transported by the
same erosional processes. It will be important to verify this assumption through
data on the spatial distribution of chemical contaminants.

4.2.1.3.2 Direct Exposure

Workers at TA-50 and surrounding sites could be exposed to radiation through
ingestion, inhalation, and/or physical contact with contaminants on the sail
surface: At Area C, mechanical disturbance of the site, such as that caused by
mowing of the vegetation cover, could resuspend contaminants, allowing them to
be inhaled by workers. With the exception of tritium, the radionuclides at TA-50
are not readily absorbed through the skin. The waste does contain radionuclides
to which workers could be exposed if they came into contact with the waste. All
workers at TA-50 and surrounding areas wear dosimeters to record beta,
gamma, and neutron exposures. In addition, all workers at TA-50 have pre-
employment urinalysis to establish background body burdens of radionuclides,
and those in the treatment facility are on a monthly urinalysis schedule. All
workers entering Area C must have OSHA training for working at hazardous
sites. Nonetheless, the wide variety of contaminants at the site, the monitored
releases, and the known past spills and leaks reinforce the need for
characterization data to evaluate this migration pathway.

Plants and small animals living in radionuclide-contaminated areas can be

continuously exposed to surface and subsurface radiation sources. Studies
using small mammals implanted with dosimeters (Miera et al. 1977, 0148) show
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that doses can be several orders of magnitude above background for animals
living in a contaminated area.

Workers at the site could be exposed to vapors and solids of acids, bases, and
other chemicals (at the treatment facilities) or of organics, metals, and other
chemicals (at Area C) co-existing with radionuclide contamination. Data are
needed to evaluate this migration pathway for nonradionuclides.

4.2.1.3.3 Food-chain Transport

The importance of biological uptake of contaminants by plants relative to other
transport pathways is largely unknown. Uptake of waste-site radionuclides by
plants is known to occur (Klepper et al. 1979, 07-0016; Hakonson and Bostick
1976, 0679; Hakonson and Nyhan 1980, 0117), and modeling studies (McKenzie
et al. 1984, 07-0018) suggest that it may be an important contributor to human
exposure. Studies at Los Alamos show that most radionuclides in vegetation
come from deposition of contaminated soil onto vegetation surfaces (Hakonson
and Nyhan, 1980, 0117). The paucity of data on radionuclides in vegetation from
TA-50 precludes any analysis of this pathway.

One known food-chain migration pathway for radionuclides to humans and
animals is the soil water—plant nectar—honeybee—honey pathway for tritium
(Hakonson and Bostick 1976, 0679). This pathway has been verified for tritium
buried in Area C, released in treated radioactive liquid effluent, and emitted from
stacks.

Very little is known about the environmental transport of chemicals through food
chains at Los Alamos. The lack of information precludes any definite
conclusions, but it is assumed that ingestion and/or inhalation would be the most
important route(s).

4.2.1.3.4 Subsurface Water Percolation and Vapor Diffusion

The potential for movement of radionuclides to groundwater is considered low at
TA-50 (Purtymun and Kennedy 1971, 0200). Many radioactive constituents of
waste are retarded by the soil and rock that constitute the subsurface geology of
the site. The role of fractures in retarding or enhancing contaminant migration at
TA-50 is not yet documented.

With the exception of tritium, none of the radioactive waste constituents would be
expected to move in vapor phase. (Tritium could emanate to the ground surface
and be inhaled and/or ingested by both humans and animals.)

Volatile chemicals can diffuse much more rapidly in dry soil and rock than
nonvolatiles, and vapors emanating from the ground surface could be inhaled by
humans and biota. Given the several hundred feet of unsaturated rock beneath
TA-50, diffusion of vapors to groundwater is less likely, but if it does occur
ingestion of groundwater could also be a route for exposure to chemicals.
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4.2.2 Remediation Alternatives

In the observational approach, an attempt is made to identify the most likely
remediation alternatives ultimately to be carried out at the OU, given the current
state of understanding of the release, so that the RFI/CMS can be focused as
tightly as possible. A particular alternative will be selected strictly according to
risk-based evaluation criteria, including the exceeding of action levels and/or
calculated risk levels of 1074 to 106, The primary concern is exposure of
workers, both on the site and in nearby technical areas. In considering the
following three alternatives as the most likely ones, we assumed that institutional
control will be maintained indefinitely. (If institutional control were lost, a new set
of alternatives would need to be developed.)

4.2.2.1 No Further Action

If risk assessments based on RFIl data demonstrate compliance with current
standards (i.e., risk-based action levels conferring protection at the 104 to 10-6
level), all that may be required is a long-term monitoring and maintenance
program on the site to ensure continued compliance with the standards.
Although identification of migration pathways specific to TA-50 is tentative, it is
certain that the potential for erosion of soil and sediment, vadose-zone transport
of contaminants, and biological uptake of contaminants to the ground surface will
largely determine the structure of the monitoring program.

Periodic visual inspections coupled with some vegetation sampling and surface
and subsurface soil sampling for radionuclides (from monitoring holes, as is now
done by the Laboratory's Environmental Protection Group) should be sufficient to
effectively monitor the site. Tritium can be used as a surrogate for volatile and
semi-volatile hazardous waste. If, in addition, both soil loss due to erosion and
changes in vadose-zone moisture and contaminants are monitored, this
information could provide early warning of contaminant transport at the site.

This alternative could be implemented immediately for any TA-50 SWMUs
judged to pose no threat to worker health and the environment. It also would be
the most cost-effective, because monitoring would require at most some
supplementary activities. '

4.2.2.2 Engineering Controls Coupled With Monitoring

Erosion of surface soils that contain contaminants exceeding action levels could
result in the transport of contaminants and present inhalation hazards to workers.
Erosion control can be important in limiting the migration of contaminants,
thereby reducing its impact on health and the environment. Nyhan and Lane
(1986, 0159) present a user's guide for designing soil covers to optimize
stabilization and control erosion. Their technology combines an optimum surface
slope and vegetation density with a thin gravel muich cover to protect the soil
surface. These three design features work together to reduce the velocity and
volume of runoff and, hence, soil erosion.

On the other hand, reduced runoff volume results in increased infiltration of water
into the soil. Special consideration may therefore need to be given to the
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potential for increased movement of moisture through contaminated zones.
Such movement can be controlled or eliminated through plant transpiration
(evapotranspiration) of water back to the atmosphere, by optimizing the mix of
vegetation species on the site (Barnes and Rodgers 1988, 0025; Lopez et al.
1989, 0146).

The principles governing hydrologic erosion control also apply to wind erosion
control; the use of engineering techniques to counter hydrologic erosion,
therefore, will also protect against wind erosion of sail.

For Area C, if additional control of hydrologic erosion is needed, an enhanced
capping technology may be called for that controls both erosion of the cap and
percolation of water into the contaminated zone. The technology not only
controls erosion of cover soils as described above, but also provides both
primary and secondary barriers to downward movement of water. The primary
barrier consists of an optimum combination of soil, vegetation, surface slope, and
gravel muich. The secondary barrier is an engineered capillary or hydraulic
barrier (either of which retards vertical flow by using the differences between the
hydrologic properties of the materials in the primary barrier and those of the
underlying secondary barrier.) An example of a hydraulic barrier is a layer of
compacted clay. An example of a capillary barrier is a finer-grained soil over a
coarser-grained sand or gravel. Such barriers make more of the water available
for evapotranspiration. In addition, sloping the interface between the soil and the
underlying capillary/hydraulic barrier can convert vertical water flow to lateral and
carry more moisture off site.

Ten years of research at Los Alamos, funded by DOE and DoD, has resulted in
an enhanced capping design (Hakonson et al. 1992, 07-0013; Hakonson et al.
1986, 0126; Nyhan et al. 1990, 0173; Nyhan and Barnes 1989, 0156; Nyhan et
al. 1984, 0167) that effectively controls erosion, deep percolation and bio-
intrusion, as demonstrated in field testing at TA-21 Area B, approximately 2 km
north of Area C (Barnes and Rodgers, 1988, 0025; Lopez et al. 1989, 0146).
This capping design offers advantages over EPA's RCRA cap design:

* it has been field-tested at pilot scale (the EPA design has not),
* itis relatively simple and cost-effective, and
* it controls both erosion and deep percolation of water.

Portions of the Los Alamos design have been included as an alternative to the
EPA cap in the EPA document on landfill capping technology (EPA 1989, 0092).

The Los Alamos capping technology is also being field-demonstrated on a large
scale as part of a LANL treatability study, to verify its appropriateness as a
remediation alternative for Los Alamos sites. The results of this study will apply
not only to Area C, but to many other Los Alamos waste disposal sites.

This alternative would take 1 to 2 years to implement and, depending on the

course of action, would be much more cost-effective than the third alternative
(see below). Estimated costs for stabilizing the ground surface against wind and
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water erosion are less than $50 thousand/acre; for capping, they range from
$500 thousand to $2 milliorvacre.

4.2.2.3 Removal of Contaminants Where Needed

If contaminant concentrations are found that exceed a risk-based action level,
and subsequent assessments with more sophisticated risk-assessment models
still find excess levels, the areas in question will be remediated by excavating the
contaminated soil or rock and reburying or storing it, as appropriate. This
remedy is particularly effective for tanks and short sections of drainlines.

In the case of Area C, the presence of TRU waste makes the issue of
institutional control a critical one. Unlike other radionuclides, which will
completely decay in 200 to 300 years, TRUs will be present for several millenia.
This long life does not necessarily spell unacceptable hazard as long as the
TRUs remain isolated from the biosphere; but such isolation can be guaranteed
only as long as institutional control is guaranteed.

This alternative would require a minimum of 1 year and as much as 4 years to
implement, depending on the number of SWMUs involved and the complexity of
the approvals process necessary for the removal operation. While the specific
costs of such an operation cannot yet be calculated, DOE estimates that the
excavation, transport, and reburial of hazardous wastes would cost on the order
of $500 to $1000 per cubic meter.

4.22.4 Voluntary Corrective Action

Some SWMUs or SWMU aggregates may be candidates for voluntary corrective
action (VCA), which essentially means they can be removed, precluding the
need for further investigations. Criteria for identifying and handling such SWMUs
or SWMU aggregates are expected to be developed outside the work scope of
the TA-50 RFI. Voluntary corrective actions are not addressed in this work plan
except for those conducted by the operatonal group at TA-50 (see Table 2-16,
Chapter 2).

4.2.3 Decision Input

Answers to the following questions will be needed as part of the information base
for evaluating the three remediation alternatives.

4.2.3.1 Technical Input

* What are the concentrations of contaminants in soil, sediment, and rock
within TA-50?

* Are health-risk-based criteria appropriate to support a decision for this
alternative, or should DOE's dose-based criteria be used?

* Over what time frames should risks be calculated considering the presence
of TRU wastes in Area C?
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4.2.3.2 Regulatory Input

* Is the proposed RCRA Subpart S methodology acceptable to EPA as the
decision criterion for chemical constituents at TA-507

* Wil EPA allow long-term institutional control of TA-50?7

* What are the ARARs for TA-507

4.2.3.3 Social Input

» Isthe concept of health-based risk understood and accepted by the public?

* How would the public react to leaving TRU and chemical wastes in a landfill
that does not meet current disposal requirements for these wastes?

4.2.3.4 Political Input

For how long can the Laboratory and DOE guarantee institutional control of the
Area C landfill and the TRU waste contained therein?

4.2.3.5 Economic Input
*  What will it cost to gather the data needed to support each alternative?

e Will potential changes to more stringent regulations require further
investigation and remediation in the future?

* Wil the cost of educating and informing the public about the remediation of
TA-50 be significant?

4.2.4 Decision Domain

This step deals with the spatial and temporal limits of the TA-50 OU and the
potential receptors of contamination at the site.

4.2.41 Spatial Limits

This OU is spatially delimited by a perimeter fence that encloses the waste
treatment facilities and the Area C landfill. The treatment facilities occupy about
half of the site's 21 acres (8.7 acres) and the Area C landfill occupies the other
half (11.8 acres). Effluents and spills that go outside the perimeter fence are
covered by the work plan for TA-35 and the Canyon Studies. Risk assessments
and comparisons with ARARs will use 5000 sq ft as an exposure unit.

4.24.2 Temporal Limits
Many of the radionuclides handled in the TA-50 treatment facilities and/or buried
in Area C have half-lives of 30 yrs or less. This means that the inventory of

these materials in spill, effluent, and disposal areas is changing relatively rapidly
compared with that of some of the TRUs at the site, and there would be a
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concomitant potential change in the level of exposure of receptors to particular
contaminants. For example, on a curie basis, tritium dominates in Area C and is
probably one of the more important contributors of radioactive contamination to
potential receptors. However, its 11-yr half-life ensures its fairly rapid
disappearance from the waste in Area C. (Tritium interred in Area C in 1948
currently retains about 5% of its initial activity.)

The persistence of chemical wastes at the site is conjectural, but some are
undoubtedly long-lived.

4.2.4.3 Receptors

For all three alternatives, receptors would consist of occupationally exposed
workers at the site, anyone in the pathway of stack releases, and anyone
affected by the erosion of soils and sediment at TA-50.

4.2.5 Evaluation Logic

All SWMUs or SWMU aggregates will be evaluated using the decision process
ilustrated under Evaluation Logic in Fig. 4-1. Each of the four ovals represents a
point at which a decision will be made about the adequacy of the data for
-selecting a particular remediation alternative for the SWMU under consideration.
To keep the process simple, each question posed has only two possible
answers, "yes" and "no." The process is designed to identify those SWMUs or
SWMU aggregates that can be recommended for NFA as early as possible and
with the least expenditure of resources. Those SWMUs or SWMU aggregates
that cannot be recommended for NFA after Phase 1 and Phase 2 investigations
and risk assessment are complete, will be candidates for a CMS (on the basis of
which the optimum remediation alternative will be selected).

4.2.5.1 Decision Point 1

On the basis of existing data, is there any significant potential risk to
human health or the environment at this SWMU?

Section J of the LANL HSWA permit allows the Laboratory to apply for a permit
modification when available information demonstrates that releases from a
SMWU do not pose a threat to human health or the environment. The function
of Decision Point 1 is to identify such SWMUs or SWMU aggregates and to
separate them from those that will require further investigations. This decision
requires professional judgment in interpreting the existing data and applying the
criteria for NFA given in Table 4-2.

A "yes" decision means that the SWMU under consideration poses some degree
of potential risk or that the existing data are insufficient to preclude the possibility
of risk. All such SWMUs or SWMU aggregates are recommended for further
consideration, and the process moves to Decision Point 2. A "no" decision
means that the SWMU poses no potential risk and is recommended for NFA.
Because of its judgmental nature, this decision cannot be made unless existing
data and/or site inspections clearly show that no release of contaminants has
occurred or, if a release is documented, that (1) contaminants are physically
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TABLE 4-2

CRITERIA USED TO IDENTIFY NO-FURTHER-ACTION SWMUS
AT DECISION POINT 1

a. The SWMU was never the location of hazardous or radioactive waste
generation, treatment, storage, or disposal.

b. The SWMU was either never constructed, never installed, or never used.

c. No release has been observed or documented at the SWMU, and the
design, construction, and/or institutional controls of the SWMU are such that
a release to the environment and transport to off-site receptors is highly
unlikely.

d. The SWMU is operating under a current facility permit, such as the RCRA
Mixed-Waste Interim Status, the National Pollutant Discharge Elimination
System (NPDES), or National Emission Standards for Hazardous Pollutants
(NESHAP).

e. The SWMU has undergone or is scheduled to undergo remediation or VCA
under the RCRA Operating Permit (subject to approval by the EPA).

f. Existing data indicate that contaminants at the SWMU are not present in
concentrations that exceed health-risk-based action levels.

prohibited from migrating to on-site and/or off-site receptors, (2) the site has
been adequately remediated, or (3) the release is permitted under current
regulations.

Because existing data are used for Decision Point 1, all TA-50 SWMUs or
SWMU aggregates have already been evaluated to this point. (See Chapter 6
for a discussion of those recommended for NFA.)

4.2.5.2 Decision Point 2

Are the existing data sufficient for development of a Phase 2 sampling
plan for this SWMU?

At Decision Point 2, the set of SWMUs or SWMU aggregates requiring further
characterization are sorted into those for which Phase 2 sampling can be done
directly and those that will require a Phase 1 sampling plan. (Existing TA-50
data will not be used directly for action level comparisons or risk calculations, but
only for NFA recommendations and sampling plan design.)

The objective of Phase 1 sampling is not complete characterization of the site,
but detection of contaminants above action or screening levels, as a means of
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defining the "worst case" condition of the site, and acquisition of the field and
analytical data needed to make a defensible decision at Decision Point 3 (see
below). The sampling points chosen for Phase 1 are those judged to have the
greatest chance of yielding confirmatory results. Information on site history,
physical site characteristics, chemical and physical behavior of suspected
constituents, and other factors must all be considered in determining the
appropriate locations and depths at which samples must be collected. Field
survey methods and a field laboratory will be used as needed to expedite
turnaround and speed evaluation of data needs for Decision Point 3. As
analytical results become available, sampling plans will be revised as necessary
to focus additional data collection.

To help determine whether Phase 1 or Phase 2 sampling is more appropriate,
existing data are reviewed against several criteria:

* the probability that contaminants are present in concentrations exceeding
action levels,

* the probability that contaminants were correctly identified,

* the probability that the lateral and horizontal extent of contamination are
known with sufficient accuracy,

* the suitability of existing analytical data (in terms of both locations and
analytes represented) for the design of a Phase 2 sampling plan, and

* the adequacy of knowledge concerning experimental or operational
processes that contributed to the SWMU wastes.

For most TA-50 SWMUs or SWMU aggregates, the existing data provides
limited insight into the nature and extent of contamination; in most cases, then,
Phase 1 investigations would be called for and would be designed to lead either
to a recommendation for NFA or to a more focused Phase 2 investigation.
Further, much of the data that does exist is of unsubstantiated quality or is
concerned only with radionuclides, so that some confirmatory field investigation
and analysis would be needed going into Decision Point 2. For these reasons, at
the present time we do not propose that any TA-50 SWMU or SWMU aggregate
go directly into Phase 2.

4.2.5.3 Decision Point 3

Do the data collected during Phase 1 confirm the presence of
contaminants exceeding action levels at this SWMU?

Decision Point 3 is designed so that SWMUs or SWMU aggregates for which
Phase 1 sampling has confirmed the absence of contaminants exceeding action
levels can be recommended for NFA. For those in which sampling confirms the
presence of such contaminants, Phase 1 data will be used to develop Phase 2
sampling plans.
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The absence of contaminants is considered confirmed if none of the suspected
constituents is detected or none exceeds its established background level. The
presence of contaminants is considered confirmed if (1) any sample contains any
contaminant in a concentration that exceeds the detection limit for that
constituent when the appropriate analytical methods are used, and (2) the
concentration of that contaminant exceeds its established background level.
(Regional background concentrations for naturally occurring constituents are
available from Purtymun et al. [1990, 0215]). Data on background levels at
specific Laboratory locations will be provided by the ER Program's Framework
Studies effort in time for analysis of Phase 1 data.)

Decision Point 3 is the second point in the evaluation logic step at which a
recommendation of NFA can be made. A "no" answer means that the absence
of contaminants at the SWMU has been confirmed and that a recommendation
of NFA is justified. A "yes" answer at Decision Point 3 means that the presence
of contaminants at the SWMU has been confirmed by a technically sound and
quality-assured (QA) sampling effort and that a Phase 2 sampling plan must be
designed and implemented.

The purpose of Phase 2 sampling is to acquire a detailed picture of the nature
and extent of contamination for a SWMU or SWMU aggregate, sufficient for risk
assessment and CMS planning. The design of the Phase 2 sampling plan will
vary significantly from one SWMU to another as a function of the amount and
type of data available from previous work, including Phase 1 investigations and
Framework Studies. (Framework studies are discussed in IWP Chapter 3,
Section 3.3.11.)

Health-based risk assessment is integral to the Laboratory RCRA process and
will be performed for all TA-50 SWMUs or SWMU aggregates that undergo
Phase 2 investigation. The assessment will consider all data pertaining to the
SWMU, from previously existing data to data acquired during Phase 1 and/or
Phase 2 sampling activities. The methodology used for risk assessment will
conform to that set out in proposed Subpart S to 40 CFR 264 and to that in the
1992 IWP (to be published). The risk assessment will serve as input to Decision
Point 4.

4.2.5.4 Decision Point 4

Do contaminants at this SWMU exceed action levels or have an aggregate
risk that exceeds the ER Program threshold risk level?

Decision Point 4 is the final point in the evaluation logic step of the decision
process. At this point, SWMUs or SWMU aggregates that have undergone field
investigation will be recommended either for CMS or NFA. The total set of
validated data now available for each SWMU is evaluated in making this
decision. Concentrations of contaminants are compared with action-level
concentrations for all contaminants present, and the calculated aggregate risk
from contaminants is compared with the acceptable aggregate risk values
determined by the Laboratory ER Program Office. (It is assumed that risk
calculations for sites with multiple contaminants will be cumulative.)
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A recommendation of NFA at Decision Point 4 is justified for a SWMU if the
following two criteria are met:

* no contaminant is found at a mean sample concentration in excess of the
risk-based action level for that contaminant, and

* the aggregate health-risk-quantified value of the contaminants present does
not exceed the threshold risk level established by the Laboratory ER
Program Office.

A CMS (or alternative response action) is required for SWMUs or SWMU
aggregates at which one or more contaminants is present at a level that exceeds
the risk-based action level specified in 40 CFR 264 Proposed Subpart S or in the
IWP for that constituent, or at which the cumulative risk posed by two or more
contaminants exceeds acceptable levels. However (pending further Laboratory
ER Program Office guidance), if additional site-specific risk assessment indicates
that human health and the environment are not at risk (i.e., if there is no
plausible pathway from source to potential receptors), NFA may still be
appropriate. Criteria for this circumstance are expected to be promulgated by
the ER Program Office.

4.2.6 Acceptable Uncertainty Limits

Qualitative and quantitative criteria were used to establish a range of acceptable
uncertainties that enter into the decision to apply a particular remediation
alternative to a particular exposure unit. These criteria specify the quality of
sampling data and the consequences of errors in selecting the alternative (see
Neptune et al. [1990, 0511] for a discussion of the effects of errors in decision
making).

The potential consequences of deciding that a particular remedial alternative is
not needed for a particular exposure unit when it really is required (Type | error—
false negative) include

* not identifying unacceptable risks
* loss of credibility

The potential consequences of deciding that a particular action is required for an
exposure unit when it really is not (Type |l erro—false positive) include

» waste of resources to impose remedial actions on areas that are not a heaith
and/or environmental problem

* loss of credibility
Type | errors—failing to identify unacceptable risks—could have severe political,
legal, and social consequences; Type Il errors are judged to have moderate

consequences. Acceptable probabilities for making Type | and Il errors for given
levels of risk (Neptune et al. 1990, 0511) are shown in Table 4-3.

RFI Work Plan, OU-1147 (TA-50) 4-22 May 1992




Chapter 4  Technical Approach for Determination of RFI Data Needs

TABLE 4-3
ACCEPTABLE PROBABILITIES FOR TYPE | AND TYPE Il ERRORS

TYPE | ERRORS

Postulated True Risk Levels Acceptable Probability of Error
>1074 0.05
105 — 1074 0.15
106 - 105 0.25

TYPE Il ERRORS

Postulated True Risk Levels Acceptable Probability of Error
<108 0.05
108 > 5x108 0.15
5x 108 - 107 0.25
107 - 5x10°7 0.30

Achieving a given level of uncertainty in estimating risk is easier said than done
given the many causes of variation and the typically large variances associated
with environmental contaminant data. The decision analysis protocol mentioned
sample collection and analysis activities to be coordinated with the remediation
alternatives being proposed, to ensure compliance with the regulations.

4.2.7 Data Needs
4.2.7.1 Contaminant Concentrations

Health and safety issues cannot be addressed until contaminant concentrations
have been measured for each SWMU. The primary data needed are estimates
of the radionuclide and hazardous chemical concentrations over the surface of
the site and around and beneath the subsurface SWMUs, trenches, and pits.
Recall that all treatment facility SWMUs have been aggregated for sampling
because of the difficulty of interpreting data when SWMUs are close together
(and particularly when they are under buildings). If a comparison of
concentration data to action levels indicates it is warranted, further sampling will
be done to better define the levels and distribution of contaminants in problem
areas. However, if the pathway-based risk assessment indicates compliance
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with health and safety requirements, further sampling will be deferred until the
site is decommissioned, at which time comprehensive sampling will be possible.

4.2.7.2 Physical Characterization

According to the latest NEPA documentation on TA-50, no further data will be
needed on the biological or archaeological impacts of this RFl. Some
characterization of the physical setting (e.g., fractures, topography, ercsion
potential) will be needed to complement the field investigations.

4.2.7.3 Migration Pathways

Limited data will be needed to enable contaminant transport calculations to be
incorporated into risk models in the event that concentrations of contaminants
exceed action levels. For surface pathways, a water balance and erosion
analysis, including flood frequency, will be needed to estimate parameters for
existing hydrologic and erosion models (USDA models such as CREAMS
[Chemicals, Runoff, and Erosion in Agricultural Management Systems] or WEPP
[Water Erosion Prediction Project]) for TA-50 conditions; and a good topographic
map of the site will be needed to define the watershed. Basic soil characteristics
(particle size distribution, porosity, and bulk density) will need to be studied.

Finally, data on the physical and chemical characteristics of rock, from
boreholes, will be needed to calculate aqueous and vapor-phase transport of
contaminants: fracture patterns, porosity, stratigraphy, hydraulic conductivity,
and mineralogy.

4.2.7.4 Potential Receptors

Workers at TA-50 are considered to be the primary human receptors of any
potential release from the site, and adequate data on this subject aiready exists.
Inhalation of contaminants associated with particulates is likely to be the primary
route of exposure of workers to both radionuclides and chemicals.

Very little is known about the biological components of the TA-50 environs as
receptors of contaminants. They will not be included in Phase 1 sampling
activities, but may be in possible subsequent phases of the RFI.

4.2.8 Quality Levels for Field and Analytical Data

The level of quality of field and analytical data collected at TA-50 is governed by
the need to make defensible, risk-based decisions for each SWMU. Five quality
levels will be used in collecting Phase 1 and Phase 2 data. In general, Levels |
and Il are associated with on-site, portable field instrumentation or tests that yield
“real-time" survey or screening data. Levels Ill and IV are associated with mobile
or off-site laboratory facilities and documentation that will generate high-quality,
defensible data. Level V covers all special analytical methods that are not
covered by standard Level Il or IV methods. The TA-50 RFI will use a
combination of analytical levels, as appropriate for specific project needs.
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Phase 1 investigations will be performed under analytical Levels |, Il, and Il
Level | and I data will be collected as part of a field-screening program to enable
qualitative, real-time evaluations of site conditions. Level | field screening and
surveys employ a variety of portable field instruments and field test kits that can
continually or periodically give information on site conditions (see Appendix B for
details). Level | observations are also used as a critical part of the site health
and safety plan and to determine proper shipping procedures for samples.

Level Il data collection uses field survey methods and portable field laboratories
(see Appendix B). Field surveys use geophysical techniques on the surface or in
boreholes to assist in identifying subsurface features to help locate sampling
points.  Field laboratories can provide the rapid-turnaround, quantitative
information needed to make field strategy decisions.

Mobile field laboratories or off-site laboratories will be used during Phase 1 to
obtain the Level Ill-quality analytical data needed for making RFI/CMS decisions
for each SWMU. In particular, the data used for an NFA recommendation must
be in strict conformity with Level 1l QA/QC and sample documentation
procedures (see Annex I1).

In general, Phase 2 data collection will use quality levels similar to those used in
Phase 1 (Levels |, Il, and lll), but some Level IV data will also be needed.
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Chapter 5 Sampling Plan

5.0 SAMPLING PLAN

TA-50 is located on a mesa top formed over the Tshirege Member of the
Bandelier Tuff, which slopes gently toward the east. The slope is related to the
original depositional slope and thinning of the tuff to the east. The total thickness
of the Bandelier Tuff in this area is between 650 and 700 ft (Bakltz et al. 1963,
0024), as recently confirmed by drilling along the western edge of TA-55, where
the thickness was 680 ft (Gardner 1990, personal communication, 07-0009).

Vaniman and Wohietz (1990, 0541) mapped faults and fractures crossing an
area that includes TAs 48, 55, 50, 35, 63, 52, 66, and 41. The Rendija Canyon
fault zone, some 800 ft east of the TA-50 boundary, and the Guaje Canyon fault
zone, some 1900 ft west of the westernmost edge of TA-50, trend roughly north-
south and enclose TA-50. Between the faults, the Bandelier Tuff is deformed.
Structural features include rock fractures, micrograbens caused by the downdrop
of blocks measuring up to several feet, and "zipper joints" (sets of joints incised
by erosion). Most of the fractures are oriented NNW to NNE.

Vaniman and Wohletz (1990, 0541) measured fracture sets along Pajarito Road
and East Jemez Road; they found fracture density (number of fractures per
100 ft) to range from 10 to 50, increasing near the faults. The measurement
closest to TA-50, at the eastern boundary of the site, is 31/100 ft.

Baltz et al. (1963, 0024), measured joints within the walls of Mortandad Canyon,
the canyon immediately north of TA-50. lrregular polygonal joints, an average of
1/yd2, break the upper Tshirege Member. Joint openings range from hairline
cracks to fissures several inches wide. Many of the fissures have been filled
with infiltrated sediment or clay from weathering of the tuff. Many joints in
Mortandad Canyon can be classified as "major joints" (those that pass through
several beds) and have dips of 85° to vertical (some dip from 40° to 70°). Many
can be traced across all exposed tuff units. A number of these joints appear to
have been caused by cooling of the tuff deposits, but others are related to faults
crossing the plateau near TA-50. Although joints may allow infiltration of surface
water, soil moisture measurements indicate that the thin soil cover on the tuff
inhibits infiltration of precipitation.

Five semi-horizontal coreholes were drilled beneath the waste pits at TA-54
(Area G), 3.2 miles southeast of TA-50, near the contact between subunits 2a
and 2b of the Bandelier Tuff (Purtymun et al., 1978, 0207). The holes are 12 to
14 m below the mesa top and range from 73 to 82 m in length. Numerous joints
(37 to 100 per 100 ft) were encountered; 19% are open with slight weathering of
the joint face, 72% are filled or plated with brown clay, and 9% are filled or plated
with caliche. Some joints are filled with clay beneath a thin layer of soil at the
mesa top and are open at deeper levels. Major joints are vertical or with dips of
>70°.

From the studies cited above, we should expect to drill through nonwelded,
vapor-phase-altered, massive rhyolitic tuff (Tshirege Member of the Bandelier
Tuff). This massive block of tuff, perhaps 600-700 feet thick, may be broken by
fractures trending more or less north-south and occurring at a frequency of 20 to
40 per 100 feet (measured perpendicular to the fault and fracture trends).
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Fractures range in width from a few millimeters to tens of centimeters, with an
average of 1.81 cm (Vaniman and Wohletz, 1990, 0541). The larger fractures
may be filled with tuff rubble and the smaller ones with infiltrated clay and/or
caliche. At TA-50, the tuff is likely to be uniform in physical properties but is
probably cut by fractures—which, unless filled with clay or caliche, will be the
most likely transport pathways for fluids from leaks or spills.

The primary purpose of the RFI characterization activities at TA-50 is to
determine the current distribution of contaminants in soil, sediment, and rock
and, from that data and ancillary data, to infer transport mechanisms and
estimate risks. Specific objectives of the sampling are to

1. determine the concentrations of contaminants in soil, sediment, and tuff;

2. investigate the vertical and lateral distribution of contaminants in selected
areas of the site;

3. using the distribution data, ascertain potential contaminant transport
pathways in surface, near-surface, and subsurface zones;

4. measure selected physical, chemical, and biological properties of the site
that may affect contaminant migration; and

5. use the contaminant concentration data to calculate risk (action levels),
incorporating transport pathways data into the calculations if necessary to
improve risk estimates.

Recall that the TA-50 RFI is structured to investigate two categories of SWMUs:
(1) sites associated with the solid and liquid waste treatment facilities (ten units),
and (2) the Area C landfill (one unit). Sampling activities around the treatment
facilities are complicated by the dense network of underground utilities,
drainlines, tanks, manholes, asphalt and concrete parking lots and roads, and
the existence of several SWMUs in and under structures currently in use. To
facilitate sampling, the SWMUs in this first cateogory are grouped primarily
according to physical location, and boreholes are located to intercept as many of
them as possible to minimize drilling.

Because of the ongoing interim actions to upgrade the treatment facilities at TA-
50 and the plan to replace the liquid waste treatment plant beginning in 1995
(see Chapter 2, Table 2-16), only one phase of sampling is anticipated for the
treatment facility SWMUs (two phases are described in the sampling plan). If it
is verified that no releases from the site are occurring or that the releases are
within regulatory limits, no further characterization will be done until the facility is
decommissioned, enabling access to subsurface SWMUSs.

In contrast, more than one phase of sampling may be required at the Area C
landfill to arrive at a defensible remediation alternative. The objectives of
sampling at Area C are (1) to ascertain whether contaminants have migrated
from the site, and (2) if they have, to determine their concentrations and
migration pathway(s). Sampling will be aimed at gathering data on
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» concentrations and spatial distributions of contaminants, both radionuclides
and nonradionuclides, in surface and subsurface soil, sediments, and rock;
and, if concentrations exceed action levels,

» geotechnical and geomorphic surface and subsurface features, to support
improved risk calculations.

Most of the sampling plans outlined in this chapter follow protocols established in
the IWP (LANL 1991, 0553) and in Environmenial Restoration Standard
Operating Procedures (LANL 1992, 0688). A list of engineering drawings that
will be needed to set up sampling locations at TA-50 is presented in Appendix A,
and additional details on sampling specific to the TA-50 RFI and not described in
this chapter are presented in Appendix B.

5.1 SWMUs Associated with the Liquid and Solid Waste Treatment
Facilities

5.1.1 Approach

Surface and near-surface soils will be sampled by shallow vertical coring, to
depths ranging from 1 in. to close to 10 ft, using tools such as scoops, ring
samplers, and hand and power augers (see Appendix B for details). For
subsurface sampling, the overall approach will be to sample multiple SWMU
aggregates with a few strategically placed coreholes. (Because of the dense
concentration of SWMUs near the Radioactive Waste Treatment Facility,
sampling of individual units would be costly if not impossible.) Given the
relatively uniform nature of the bedrock underlying TA-50, subsurface sampling
can most effectively be done by multi-aggregate, shallow-angle drilling combined
with geophysical surveying. The shallow-angle technique can (1) intersect
fractures and faults in the underlying Bandelier Tuff that may be migration
pathways; (2) efficiently intersect multiple SWMUs at subsurface to sample for
the presence of contaminants; and (3) enable horizontal sampling beneath
SWMUs. Two types of shallow-angle coreholes will be used.

5.1.1.1 East-to-West Horizontal Coreholes

Horizontal coreholes, or drillholes (HDH), are drilled more or less horizontally and
will pass westward beneath the Radioactive Waste Treatment Facility from
various points at the eastern boundary of TA-50 (to intersect the north-south
fauits of the Bandelier Tuff).

5.1.1.2 Radial Coreholes
Radial coreholes, or drillholes (RDH), are also drilled more or less horizontally
but have a common point of departure from which they radiate in different

directions. These coreholes will originate in the topographic low adjacent to the
south end of Building TA-50-1.
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5.1.1.3 Geophysical Surveying

The locations of some buried features (lines, etc.) at TA-50 are not precisely
known. Where feasible, attempts will be made to establish these locations
before drilling, by geophysical survey. in general, the best geophysical technique
for mapping buried metallic lines is electromagnetic surveying. A second
technique, useful for subsurface objects containing iron or other ferromagnetic
material, is magnetic surveying.

Electromagnetic survey instruments use electromagnetic induction to locate
conductive targets. Such instruments are available in a variety of configurations
and operate at various frequencies. In general, instruments operating at higher
frequencies offer better spatial resolution than lower-frequency systems, but
have less penetration capability. Less penetration can be an advantage at
cluttered sites, because the likelihood of interference from distant objects (such
as fences) is also less.

A magnetic survey measures either the total magnetic field existing at a location
or a component of the field (usually the vertical). Note that stainless steel may
not be detectable with magnetic techniques.

The utility of both magnetic and electromagnetic methods at TA-50 is likely to be
limited by interference from metallic objects and electrical fields. Ground-
penetrating radar shows great promise, but results at Los Alamos (Gerety 1991,
personal communication, 07-0019) and some other sites have not been good to
date. Some buried objects, such as clay pipes, may present insufficient
physical-property contrast with the material in which they are buried to be
detectable with any of these techniques.

5.1.2 SWMU Aggregates

The field measurements and laboratory analyses for all treatment facility SWMU
aggregates during the Phase 1 investigations are summarized in Tables 5-1 and
5-2. The strategy for field and laboratory analyses is presented in the flow chart
in Fig. 5-1.

5.1.2.1 Aggregate 1: Radioactive Waste Treatment Plant

This plant, which covers 37,000 ft2 of the 60,000 ft2 of floor space in
Building TA-50-1, is designed primarily to remove transuranics. Within this
aggregate (Fig. 5-2), three of the SWMUs (50-001(a], 50-003[a], and 50-010) are
within Building 1. The fourth, 50-002(d), is located adjacent to the northeast side
of the building. These SWMUs are described in detail in Chapter 2.

5.1.2.1.1 Existing Information

Before July 30, 1990, all radioactive industrial waste flowed into the 2000-gal. pH
adjustment tank, or "grit tank," in Room 16, part of SWMU subunit 50-001(a).
On July 30, 1990, borings through the floor around the chamber produced wet
cuttings, leading to the conclusion that the pipeline to the chamber, or the
chamber, had leaked. (See Fig. 2-12 and Tables 2-5 and 2-6 in Chapter 2;
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Initiate Field Survey

v

1. Evaluate existing engineering drawings to locate SWMUs.
2. Perform geophysical surveys to verify location of pipelines.

Y

PHASE 1 INVESTIGATION
1. Angled or horizontal coreholes: Drill 9 core-
holes E to W or radially under TA-50 at various
depths and angles. Collect core samples for
analysis from fractures and every 5 ft. Also
collect samples in vicinity of possible source;
e.g. trenches, pipes, etc. (772 samples total)
2. Shallow vertical auger for samples pene-
trating decommissioned drainlines, every 100 ft
and at junctions (101 samples total).
3. Drill vertical sampling holes on opposite sides
of radial hole on MH-6.

4. Surface sampling of unpaved areas
Perform field screening on ail samples as required. —

PHASE 2 INVESTIGATION

1. Continue sampling to determine lateral and
vertical extent of contamination.

2. Decide whether vertical, angled, or near-
horizontal boreholes would be most efficient
means of identifying the extent of contamination.
This applies to all four modes of sampling in the
initial investigation.

(55 samples total).

Is field laboratory NO
analysis required?

FIELD LABORATORY
Analyze all samples
PHASE 1 INVESTIGATION: 1141 total; PHASE 2 INVESTIGATION: 382 total

Do fieid lab results
indicate additional
screening is required?

Continue sampling as
required.

ANALYTICAL LABORATORY
Submit one-third of field samples to analytical lab for the following analyses: gamma spectrometry,
isotopic & total uranium, isotopic plutonium, tritium, strontium-90, volatiles, semivolatiles, PCBs, & metals.
PHASE 1 INVESTIGATION: 285 samples; PHASE 2 INVESTIGATION: 95 samples

L]

[ Data Assessment ]
[ Generate Phase Reports and work plan modifications ]

Are additional data
needed for site
characterization?

Carry out subsequent site
characterization

[ Perform corrective measures studies

Figure 5-1 Logic flow for the field investigation of the Treatment Facility SWMUs at TA-50.
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Gardner 1990, 07-0010). IT Corporation investigated the comtaminated area
(International Technology Corporation 1990, 0628) and identified nCi/g levels of
alpha contamination, consistent with characteristics of raw influent wastes, on
the north side of the grit chamber. influent liquid wastes were rerouted to flow
directly into the 75,000-gal. raw waste tank in TA-50-2 for pH adjustment.

This is the only known uncontrolled release from Aggregate 1 SWMUs. The
sampling holes, which were closed and sealed, will be reopened for sampling
during the RFI.

5.1.2.1.2 Field Investigation: Phase 1
Samples to be taken at Aggregate 1 are summarized in Table 5-3.
50-001(a)—Radioactive Waste Treatment Plant

Use of the existing IT holes (see Fig. 2-13 in Chapter 2) will allow new sampling
without the risk of puncturing any in situ lines. Two of the holes (Nos. 28 and 15)
will be reopened to sample for contaminants, and some holes will be deepened
to enable additional investigations.

Because of the potential for leaks in the waste transfer and handling system in
Building 1, three horizontal coreholes will be drilled westward from the east
perimeter of TA-50. From north to south, these holes will be designated HDH-1,
HDH-2, and HDH-3. They will pass under the general area (within 30 ft) of
13 SWMUs. |n addition, two radial drillholes, designated RDH-1 and RDH-2, will
be cut from the topographic low adjacent to the southwest corner of Building 1
(Fig. 5-3).

The locations for these five drillholes will be identified and surveyed following
SOP [in preparation]. Geophysical survey methods (SOP 03.02, in preparation)
and engineering drawings (Appendix A) will be used to confirm the locations of
the various waste lines, conduits, and other in situ features that will be
intersected by the HDH and RDH boreholes.

50-002(d)—Nitric Acid Storage Tank

The absence of any historically documented leaks, confirmed by an extensive
records search (Francis 1991, 07-0036), supports the recommendation that
SWMU-specific sampling not be performed. Moreover, the tank is above ground
and contained within a concrete retaining wall and overflow tank. Hole HDH-1
will pass within 30 feet of the bottom of this tank.

50-003(a)—Container Storage Area

No specific sampling will be done in this area, which is operational and already
actively monitored. Holes HDH-1 and HDH-2 will pass beneath the area.
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50-010—Radioactive Decontamination Facility

The subsurface area of the Radioactive Decontamination Facility will be sampled
via hole HDH-2; hole RDH-2, near the southwest corner of Building 1, will pass
beneath this SWMU.

5.1.2.1.3 Field Investigation: Phase 2

If contaminants exceeding action levels are identified under SWMU Aggregate 1,
further sampling will be conducted in the target area(s) to better define the lateral
and vertical concentrations of the contaminants. Most of the coreholes in
Phase 2 would be vertical, oriented around the point at which contamination was
identified. The work plan will be modified as needed to include Phase 2
sampling.

5.1.2.2 Aggregate 2: Active Waste Lines

The SWMU aggregate for active lines (Fig. 5-4) includes the radioactive waste
influent lines, 50-001(b), and the active sanitary sewer line, 50-011(b). (These
SWMUs are described in detail in Chapter 2.)

5.1.2.2.1 Existing Information

Four lines were constructed in 1982 to carry waste from TA-55 to TA-50-66.
These lines pass from widely separated points of origin within TA-55 to Building
TA-50-1 and to TA-50-2. Three of the lines, for highly radioactive caustic and
acid wastes, are 1.5-in. steel pipe encased within 3-in. PVC pipe (one of the
three is a spare that has never been used). The fourth line is for industrial
waste, and is 2-in. steel within 3-in. PVC. Any leakage of the inner line is
conveyed by the outer line to electronic detectors and drip pans in monitoring
manholes. There is some concern about contamination from these lines
because the original vacuum seals have lost their integrity, but the drip pans
have never collected fluid indicative of a leak in the inner lines. (It is not known
whether a leakage could occur that would not be detectable in the monitoring
manhole.)

The area where these active lines run into Building 1 and the area to the west
and north of the tank farm, TA-50-2, were sampled as part of the IT Corporation
investigation in August 1990 (International Technology Corporation 1990, 0628).
All samples from the areas of the Aggregate 2 SWMUs showed only background
levels of radicnuclides.

5.1.2.2.2 Field Investigation: Phase 1

Samples to be taken at Aggregate 2 are summarized in Table 5-4 (see Fig. 2-13,
Chapter 2, for original IT sampling locations).

50-001(b) Readioactive Waste Influent Lines

Because there is no evidence of any releases associated with this SWMU
aggregate, there is no need for specific vertical sampling. The horizontal
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coreholes HDH-2 and HDH-3, which will pass under TA-50-2 and TA-50-1
(Fig. 5-3), will furnish information on this SWMU subunit; radial coreholes RDH-1
and RDH-2 will pass beneath the areas of greatest concentration of active waste
lines under and on the west side of Building 1; and radial corehole RDH-3 will
also pass beneath the active waste lines on the west side of Building 1. Finally,
IT Corporation monitoring hole No. 28 (Fig. 2-13 in Chapter 2) will be deepened
because its location—near many active lines and near the TA-50-2 tank farm——
will provide information for this and other SWMU aggregates. This hole will be
located using the IT Corporation August 1990 report and will be designated VIT-
15. Geophysical survey methods (SOP 03.02, in preparation) will be used to
confirm the locations of the various waste lines, conduits, and other in situ
features that will be intersected by the horizontal and radial coreholes.

50-011(b) Active Sanitary Sewer Line

No specific sampling is planned for this active sanitary waste pipeline. This line
has no documented history of releases and does not transport hazardous
wastes. Radial hole RDH-3 will sample beneath portions of the line.

5.1.2.2.3 Field Investigation: Phase 2

If contamination is detected in the Phase 1 coreholes, additional information on
the lateral extent of contamination may be required in specific target areas. The
work plan will be modified to include this additional sampling program should it be
needed.

5.1.2.3 Aggregate 3: Decommissioned Waste Lines

This aggregate includes numerous lines and a tank farm (SWMU subunits 50-
004[a], 50-004[b], and 50-004[c]) that were decommissioned during the last
17 years. Their locations are shown in Fig. 5-5 and they are described in detail
in Chapter 2.

5.1.2.3.1 Existing Information

Most of the decommissioned lines were removed, and the soil in the line trench
was cleaned to ALARA standards. A few lines or portions of lines were left in
place because of the difficulties or hazards involved in removing them. The
decommissioned lines near TA-50-37, 50-004(a), were used to transport
radioactive waste from Pajarito Road sites to TA-50. According to the SWMU
report, these lines "were known to have leaked occasionally." Francis (1991, 07-
0035) confirms this on the basis of a records search.

The decommissioned tank farm, TA-50-3 (50-004[b]), was used primarily to store
waste from the Omega West reactor. in an emergency, the tanks could also be
used to receive other wastes, and in fact received waste from experiments in TA-
50-1 via lines from TA-35 and TA-50-1. According to the SWMU report, soil
sampled during decommissioning was screened for both radioactive and
chemical contamination but was found to be "below cleanup levels." The soil
beneath the vault "contained background levels of radiation" and may not have
been removed.
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SWMU 50-004(c) includes miscellaneous decommissioned lines (Nos. 44, 45,
453, 46, 47, 48, 48a, 49, 54, 55, 56, 65, and 67), all of which were removed
except No. 56; and manholes TA-50-6, TA-50-55, and TA-50-56 (Francis, 1991,
07-0037). The lines were used for the transport of various wastes.
According to the SWMU report, decommissioning involved removing the lines,
screening for radionuclides, and cleaning to ALARA standards.

Manhole TA-50-6 has a documented release of contaminants that may be above
present acceptable limits. At the time of decommissioning in 1984, the manhole
structure and about 20 yd3 of soil were excavated to approximately 19 ft below
grade, but the site was left with up to 3.8 nCi/g of alpha contamination in the soil
at the bottom of the excavation.

In summary, many of the SWMUs in this aggregate have contaminated the soil
surrounding them to some (unknown) extent, cleanup was to ALARA levels, and
portable field instruments were the primary means of judging contaminant levels.

5.1.2.3.2 Field Investigation: Phase 1
Samples to be taken at Aggregate 3 are summarized in Table 5-5.
50-004(a—Decommissioned Lines Near TA-50-37

The backfilled trenches left after decommissioning will be sampled via vertical
holes drilled through to the contact between trench fill and trench bottom. These
coreholes, designated DWL, will be approximately 100 ft apart (Fig. 5-3).

50-004(b)—Decommissioned Tank Farm

Sampling for this SWMU will be done via two multi-aggregate, shallow-angle
radial coreholes, RDH-4 and RDH-5 (Fig. 5-3). These will begin at the low area
on the southwest corner of Building 1. Corehole RDH-4 will pass beneath
decommissioned acid waste lines 65 and 49, the decommissioned tank farm,
and vault TA-60-66. Corehole RDH-5 will cross beneath several tank farm feed
lines and directly beneath manhole WM-7.

50-004(c)—Miscellaneous Decommissioned Waste Lines

As in the case of subunit 50-004(a), sampling will be done via vertical holes
(designated DWL) drilled through to the contact between trench fill and trench
bottom and located approximately 100 ft apart (Fig. 5-3).

Corehole RDH-3 will sample specifically in the vicinity of manhole TA-50-6.
Angled 8.5° downward, it will cross below the deepest point of previous
excavation of the manhole. Several vertical coreholes (designated VM-1 and
VM-2) will also furnish data on manhole TA-50-6: they will be located
approximately 10 ft from a line perpendicular to RDH-3 and centered on the
manhole. Phase 1 sampling depth will be 40 ft, about 20 ft deeper than the
existing excavation.
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Locations for all coreholes have been identified (Fig. 5-3 and Table 5-5) and will
be surveyed per SOP (being prepared). Geophysical survey methods (SOP
03.02, in preparation) will be used to confirm the locations of the various waste
lines, conduits, and other in situ features that will be intersected by the HDH,
RDH, VM, and DWL coreholes.

5.1.2.3.3 Field Investigation: Phase 2

If contamination is detected in any of the Phase 1 coreholes, additional
information on its lateral extent may be required. This information will be
obtained via vertical boreholes around the target area. The work plan will be
modified to include the additional sampling protocol if needed.

5.1.2.4 Aggregate 4: Active Underground Tanks

This aggregate consists of SWMU subunits 50-002(a), 50-002(b), and 50-002(c).
Their locations are shown in Fig. 5-6, and they are described in detail in
Chapter 2. The location of these tanks in accessible underground vaults
facilitates leak detection.

5.1.2.4.1 Existing Information
50-002(a)—Tank Farm (TA-50-2)

These tanks (Fig. 5-6) have been used to store treated and untreated waste from
TA-50-1. The tanks are 16 to 18 ft below grade (with the exception of the sludge
tank, which extends to the south of the building; this tank is approximately 26 ft
below grade). Although overflow from the raw waste tanks has contaminated
Ten Site Canyon (see Chapter 2 and Section 5.1.2.6), no releases as a
consequence of tank failure have been documented. The floor drains and
overflow lires involved in the releases to Ten Site Canyon have been
decommissioned.

50-002(b) and (c)—Underground Vault, Caustic Waste Tank, and Acid Waste
Tank (TA-50-66)

These underground tanks and vault (see Fig. 5-6) have been used to temporarily
store untreated caustic and acid wastes from TA-55. These wastes contain
significant amounts of TRU and are monitored carefully for criticality before
treatment. By segregating the acid and caustic wastes from other industrial
waste entering TA-50, the volume of waste that must be treated as TRU waste is
reduced from 300 barrels per year to 10 or 12. There are no documented
reports of releases from these tanks. ‘

5.1.2.4.2 Field Investigation: Phase 1

The TA-50-2 tank farm consists of an equipment room surrounded on three sides
by concrete tanks: two for incoming raw waste, one for siudge, two for treated
liquid waste storage, and one for liquid waste from the D&D facility. When the
integrity of the tank farm and of the pipelines flowing to the grit chamber in
Building TA-50-1 and vicinity was checked in August 1990 (International
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Technology Corporation 1990, 0628), no leaks were found (nor had any been
documented previously).

To reduce the risk of damage to subsurface structures, Phase 1 sampling will re-
use the IT Corporation vertical investigative/monitoring coreholes (Fig. 2-13,
Chapter 2) located around the perimeter of TA-50-2. Holes 28 and 15
(designated VIT-28 and VIT-15) will be deepened to serve as north and south
perimeter investigative holes. The IT Corporation report will be used to locate
these holes. In addition, one of the east-west shallow-angle coreholes (HDH-3)
will pass beneath TA-50-2.

The caustic and acid waste tanks, 50-002(b) and 50-002(c) respectively, are
encased in a concrete underground vault (TA-50-66), so that no vertical
perimeter sampling is possible. The multi-aggregate radial holes RDH-4 and
RDH-5 will pass beneath the vault area in a near east-west direction.

Locations for the horizontal and radial coreholes have been identified (Fig. 5-3,
Table 5-6) and will be surveyed per SOP (being prepared). Geophysical survey
methods (SOP 03.02, in preparation) will be used to confirm the locations of the
various waste lines, conduits, and other in situ features that will be intersected by
the coreholes.

5.1.2.4.3 Field Investigation: Phase 2

If contaminants exceeding action levels are identified under Aggregate 4
SWMUs, additional drilling and sampling will be done to ascertain the lateral and
vertical extent of contamination in the target area(s). Most of the Phase 2
coreholes would be vertical, oriented radially around the point at which
contamination was identified. Other existing IT Corporation coreholes may be
used to further expand sampling if needed. The work plan will be modified to
include the additional work decided upon.

5.1.2.5 Aggregate 5: Sites Associated with Atmospheric Releases from
the Radioactive Liquid Waste Treatment Plant, the Incinerator,
and the Volume Reduction Facility

The SWMUs in this aggregate are 50-006(c), 50-007, and 50-008.Their locations
are shown in Fig. 5-7, and they are described in detail in Chapter 2. This
aggregate comprises surface sites contaminated by several stacks at TA-50:
airborne releases from the Radioactive Liquid Waste Treatment Plant (TA-50-1)
are identified as 50-006(c); those from the Incinerator (TA-50-37) are part of 50-
007; and those from the Volume Reduction Facility (TA-50-69) are in 50-008.
(The subsurface components of SWMUs 50-007 and 50-008 will be sampled as
part of the field investigations for Aggregates 1 and 2.)

Much of the surface area around structures at TA-50 is paved (Fig. 5-7). The
unpaved areas are largely disturbed, by past construction and decommissioning
activities. In general, the entire area slopes gently to the east and south,
draining toward Ten Site Canyon at the southeast corner of the paved areas.
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5.1.2.5.1 Existing Information

The activities associated with TA-50-1 are described under Aggregate 1
(Section 5.1.2.1). Several stacks (see Fig. 2-9, Chapter 2) serve the operations
of this building; routine releases are monitored, and in certain cases filtered,
before release.

The Treatment Development Facility in TA-50-37 includes a controlled-air
incinerator with associated feed systems and an offgas treatment facility with two
HEPA filters. It was designed and constructed to develop incineration methods
for wastes containing transuranics and has also been used for other types of
wastes, both radioactive and hazardous. At present it is not in operation, and is
being upgraded for future use as a production facility. An environmental
assessment is in process, as is an application to EPA for a permit to incinerate
toxic waste.

TA-50-69 is a prototype facility for volume reduction and repackaging of
radioactively contaminated metallic waste. Operations began in 1983. The
facility is currently inactive, but should resume operations soon. Long-range
plans call for the construction of a larger unit at TA-54.

Stack emissions from all three buildings are monitored, and many stacks have
release controls. However, plutonium concentrations exceeding fallout levels
have been measured in the nearby soils (Purtymun et al. 1990, 0215): up to
0.017 pCi/g of plutonium-238 (compared with fallout levels of 0.001-0.003 pCi/g)
and up to 6.98 pCi/g of plutonium-239 (compared with fallout levels of 0.005-

0.05 pCi/g).

The major source of radionuclides in stack gases at TA-50 is undoubtedly the
liquid waste treatment plant, since the other two buildings have HEPA filtration
systems on their stacks. But there are also other stack sources of radioactive
emissions in the areas around TA-50, which will make it difficult to ascertain the
specific source(s) of soil radioactivity at the site.

5.1.2.5.2 Field Investigation: Phase 1

Although the plutonium levels measured exceed fallout concentrations, they are
still far below levels of concern. Phase 1 sampling will be designed to (1) confirm
the information on radionuclide contaminant levels in surface soils in nonpaved
areas, and (2) measure the levels of hazardous constituents, for which there is
currently no data.

Sampling locations on the unpaved areas around the TA-50 buildings will be
categorized as (1) adjacent to the pavement (within 5 ft), (2) within drainage
channels, and (3) any other location within the area of the TA-50 treatment
facilities where there is surface soil. Samples will be collected from soils in each
of these categories, and from sails in each of the unpaved areas surrounding the
buildings, to evaluate the dependence (if any) of contaminant distributions on
location category and/or direction with respect to the source(s).
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Five distinct unpaved areas have been selected for sampling; these are
designated A, B, C, D, and E in Fig. 5-7. After the areas have been surveyed
(SOP [being prepared)]) to locate natural drainage channels, sampling locations
will be selected in each. Two to five locations will be selected in category 1,
along the edge of the pavement bordering the area. (This may be done
systematically—one location every 500 ft—or randomly, provided locations are
not less than 300 ft apart.) Two to six locations will be selected in category 2, in
drainage channels. (The number will depend on the size of the area and the
number of channels.) Finally, two to five locations will be selected in category 3,
more than 5 ft from the pavement and outside drainage channels. (This may be
done systematically—on 100-ft grids within each area—or randomly, provided
locations are not less than 60 ft apart.) A total of 55 soil samples will be taken,
using a 6-in.-diameter, stainless-steel coring tool, to a depth of 6 in. (Table 5-7).

5.1.2.5.3 Field Investigation: Phase 2

Analysis of Phase 1 samples, including spatial analysis using kriging, will be
used to design follow-up sampling if it appears necessary. Locations in which
contaminants exceed action levels will be sampled to greater depths within the
soil profile to better characterize the distribution of contaminants.

5.1.2.6 Aggregate 6: Outfalls

This aggregzate includes SWMU subunits 50-006(a), accidental spills from TA-50,
and 50-006(d), intentional releases of treated liquids under an NPDES permit.
They are described in detail in Chapter 2, and their locations are shown in
Fig. 2-8.

5.1.2.6.1 Existing Information
50-006(a)—Ten Site Canyon

Ten Site Canyon is a small canyon off the southeast corner of the pavement at
TA-50; it formerly had two outfalls (see 50-004[c]). A sump in TA-50-2
overflowed into the canyon on two occasions, releasing liquid waste containing
radionuclides and an unknown quantity of hazardous constituents. The site was
sampled and then partially decontaminated near the outfall by removing about
70 yd3 of contaminated soil and covering the area with clean soil. Post-cleanup
sampling indicated that residual contamination is no higher than 400 pCi/g of
gross alpha activity and 40 pCi/g of gross beta activity.

50-006(d)—Mortandad Canyon

Mortandad Canyon contains an active, NPDES-permitted, outfall for the release
of treated liquid wastes. The effluent line runs from the tank farm at TA-50-2 to
the stream channel in the canyon. Known and suspected contaminants include
chemicals, radionuclides, and heavy metals. Plutonium concentrations near the
outfall measure a few hundred pCi/g (see Tables 2-7 and 2-8 in Chapter 2 for
concentrations and total amounts released). Release standards for iron and
copper have also been violated on occasion.
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5.1.2.6.2 Field Investigation: Phase 1
50-006 (a)—Ten Site Canyon Outfall (TSO)

Two discrete outfalls, approximately 45 ft apart, empty into Ten Site Canyon near
the southwest corner of the fenced yard of the Radioactive Waste Facility.
Sampling will be done along two lines following the assumed discharge paths of
the pipelines (Fig. 5-8), meeting at the convergence point of the paths, and
thence becoming a single line following the assumed downgrade course.

One sample will be taken from each of the two discharge paths (near the month
of the outfall) and three samples where the paths converge. From there,
transects will be laid out at 100-ft intervals perpendicular to the stream channel,
and samples will be taken at three points along each transect. Each vertical hole
will be 3 ft deep and will be sampled at the surface, at 12 in., and at 36in.
(Table 5-8). (The specific lateral spacing of the three sampling holes will be
determined by surface morphology; spacing will increase downstream because
of the widening of the effluent as it flows down the canyon.) Sampling along the
line of drainage will go as far as the break of the bottom of Ten Site Canyon,
which is approximately 1,250 feet from the outfall of the pipelines. A total of 132
samples (3 from each of 44 locations) will be taken during Phase 1. The rest of
the canyon will be evaluated for residual contamination as a part of the ER
Program Canyon Studies.

50-006(d)—Mortandad Canyon Outfall (MCO)

The same sampling method will be used as for Ten Site Canyon. The transects,
laid out at 100-ft intervals perpendicular to the stream channel, will extend along
the line of drainage for 700 ft; samples will be taken at three points along each
transect (Fig. 5-9). A total of 27 shallow holes (Table 5-8) will be required.
Mortandad Canyon will also be investigated as part of the ER Program Canyon
Studies.

The sampling sites will be surveyed according to SOP (being prepared) to
determine drainage patterns so that optimal locations for the sampling transects
can be selected. Hand auger and coring techniques (LANL 1991, 0553; LANL
1992, 0688; Annex Il and Appendix B of this work plan) will be used to collect
surface and near-surface samples.

5.1.2.6.3 Field Investigation: Phase 2

If contamination exceeding action levels is detected in the samples, additional
sampling may be required to determine the lateral extent of contamination. All
Phase 2 investigation holes will be vertical, using the same methods as in
Phase 1, and the lateral spacing of samples will be increased or decreased on
the basis of Phase 1 results. The work plan will be modified to include these
additional sampling activities.
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5.1.2.7 Aggregate 7. Decommissioned Septic System

SWMU 50-011(a) consists of a decommissioned septic system, including a tank
(TA-50-10), a manhole (TA-50-9), a sanitary distribution box (TA-50-11), and a
leach field with a 50-ft-deep infiltration shaft on the east side of the distribution
box (see Fig. 2-11 in Chapter 2). The leach field and the main from the septic
tank are buried about 4 ft below grade. This system is located south and east of
TA-50-1, near the perimeter fence.

5.1.2.7.1 Existing Information

This septic system, in use from 1963 to 1983, was decommissioned in 1984 as
part of the TA-50 upgrading program; pipes, leach lines, and leach-field soil were
removed. The 4-ft-diameter by 50-ft-deep shaft drilled in 1978 at the east end of
the leach field, to increase the field's capacity, is probably still in place. Because
the septic system was located in an area of TA-50 where there were surface
spills of liquid waste from the tank farm (R. M. Parsons, Co. 1981, 07-0025), it
will be difficult to positively identify the source of the contaminants known to exist
in the area. (The spills of raw waste from the TA-50-2 tank farm, however, are
likely to be the only important source.) There are no documented occurrences of
hazardous rnaterial ever having entered the sanitary septic system. The system
was decommissioned because of the poor absorption characteristics of the
tuffaceous rocks. Clean fill replaced the soil over the leach field.

The location of the decommissioned leach field was discovered during the ER
Program reconnaissance visit in 1989 (Roy F. Weston Inc. 1989, 07-0047).
Erosion had exposed a length of perforated PVC pipe from the field.

5.1.2.7.2 Field Investigation: Phase 1

Sampling for this SWMU will be done via four shallow vertical holes
approximately 10 ft deep, designated VLL-1 to VLL-4, and one 45° corehole,
designated SP-1 (Fig. 5-3 and Table 5-9). The four vertical coreholes will
sample the interface between the bottom and fill of the four leach-field pipe
trenches. The 45° corehole will be drilled in an east-to-west direction through the
center line of the 4-ft-x-50-ft infiltration shaft (Fig. 5-3) and will extend to a lateral
point 15 ft west of the center line.

Locations for the VLL-1 to -4 and SP-1 coreholes will be identified and surveyed
using the protocol in SOP [in preparation] Geophysical survey methods
(SOP 03.02, in preparation) will be used to try to confirm the location of the
infiltration shaft and other features to be intersected by the coreholes.

5.1.2.7.3 Field Investigation: Phase 2
Results of the Phase 1 investigation will be used to develop the sampling plan for

Phase 2 investigations, if Phase 2 is needed. The work plan will be modified to
include a protocol for these further investigations.
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5.2 The Area C Landfill
5.2.1 Surface Sampling
5.2.1.1 Approach

A phased sampling approach will be used to determine contaminant
concentrations, and spatial analysis techniques such as kriging (Journel and
Huejbregts 1967, 07-0015) to evaluate the level and extent of surface
contamination.

The specific tasks of this phased approach include

« through chemical analysis, quantifying the concentrations and spatial
distribution of contaminants;

» using this data to construct a probability-based model that will enable
prediction of contaminant concentrations in unsampled areas;

« using field instruments to collect radionuclide survey data in unsampled
areas, to verify the model's predictions;

« estimating prediction errors;
+ using spatial distribution data to infer migration pathways.

The phased sampling approach uses the results of an initial sampling effort to
decide whether further sampling is needed and, if it is, to guide the location and
number of samples to be taken. The obvious benefits of this approach are that
the level of sampling is matched to the level of contamination, and sampling is
focused on key locations. (See Appendix H of the IWP for further information.)
Sampling and analytical requirements for Area C are presented in Tables 5-10
and 5-11, and the strategy for sampling surface and subsurface soils and rock is
depicted in the flow chart in Figure 5-10.

The construction of a model to predict the concentrations and spatial distributions
of contaminants on the surface at Area C requires an understanding of the
various components of total variance, including those associated with analytical
techniques and sample collection techniques. If the combined contributions of
these sources of variability can be estimated, they can be removed from the
model, allowing the component of natural spatial variability of contaminant
distribution to be more clearly estimated.

Estimates of the error contribution associated with sample collection and
analytical techniques can be obtained from split samples, which we define as
aliquots from a well-mixed sample. Estimates of natural variability in
contaminant concentrations can be obtained from a combination of replicate and
more widely spaced samples. The former are individual samples taken close to
one anocther (which reflect variability on a local scale); the latter samples are
farther apart (for example, from intersection points on a 60-ft-x-60-ft grid) and
reflect natural variability on a larger scale.
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TABLE 5-10

SAMPLE SIZES FOR PHASE 1 INVESTIGATION OF AREA C LANDFILL

Survey Areas Susrcf,eillce gg;r;sa::;alz:
Description Land E,Zig] pri,:g;m Samples Sa?ncglles Lor\cl:g'tigfns
Surface Topography 1 1 240
Field Instrument Survey
Intensive Soil Sampling 48 48
Surface Soil 223 223
Soil Contingency 30 30
Field Duplicate 12 12
Rinsate Blank 8 8
Trip Blank 3 3
Field Blank 8 8
Split Samples 12 12
TOTAL 1 1 240 344 344
Coreholes
Vertical Shallow-angle
L. Total Number of Total Number of
Description Number Footage | Samples | Number Footage | Samples

Core 6 480 96 4 2314 463
Core Contingency 30 140
Trip Blank 12 60
Field Blank 12 60
Equipment Blank 12 60
Field Duplicate 12 60
Split Samples 12 60
Fracture Contingency 32 140
TOTAL 6 480 218 4 2314 1043
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TABLE 5-11

SAMPLE SIZES FOR PHASE 2 INVESTIGATION OF AREA C LANDFILL

Survey Areas Near-Surface
Water Soil Samples
Radio- Geo- . |Samples Soil No. of
Description Land logical physcial Samples | Locations
Surface Topography 1 1
Surface Soil 100 100
Soil Contingency 30 30
Field Duplicate 10 10
Equipment Blank 5 5
Trip Blank 5 5
Field Blank 5 5
Split Samples 8 8
Field Instrument Survey 100
TOTAL 1 1 163 100 163
Coreholes
Vertical Shallow-angle
L Total Number of Total Number of
Description Number Footage | Samples Number Footage | Samples
Core 3 240 48 2 400 80
Field Duplicate 5 8
Equipment Blank 5 8
Field Blank 5 8
Trip Blank 5 8
Core Contingency 5 8
Fracture Contingency 5 8
TOTAL 3 240 78 2 400 128
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Initiate Field Investigation

Use radiation survey to extend | YES
surface contaminant data base

Surface
Sampling

SURFACE SOIL CHARACTERIZATION

Are field
surveys required in
Sampling Plan?

NO

Subsurtace
Sampling

SUBSURFACE SOIL CHARACTERIZATION

to confirm contaminants are not migrating
PHASE 1 INVESTIGATION

Collect surface soil samples on a 60-ft by 60-ft
grid; collect additional samples in "hot spots”

PHASE 1 INVESTIGATION:
Drill and sampie 4 shallow-angle boreholes and

6 vertical boreholes
PHASE 2 INVESTIGATION

(if required):
Use resuilts from initial investigation and other
investigations to determine the need for
subsequent sampling

PHASE 2 INVESTIGATION
Results from the initial investigation at this site
will be used to plan subsequent
characterizations

'

Perform field screening on all samples as required

v

FIELD LABORATORY
Analyze all samples for constituents listed in Tables 5-12 and 5-15

Do field 1ab results
indicate additional
sampling is required?

Continue sampling as
required

ANALYTICAL LABORATORY

SURFACE SAMPLES SUBSURFACE SAMPLES

]
1
]
Analyze one-third of samples for constituents |  Analyze one-third of samples for constituents
listed in Table 5-12 ! listed in Table 5-15

l Data Assessment

Y

l Generate Phase Reports and work plan modifications

Are additional data Carry out subsequent site
needed for site characterization
characterization?
Perform corrective measures studies
Figure 5-10 Logic flow for the Area C field investigation. '
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5.2.1.2 Field Investigation: Phase 1

About 223 surface soil and sediment samples will be collected at Area C, to a
depth of 6 in. These samples will be analyzed for selected radionuclides, toxic
metals, and hazardous chemicals during late FY93 and early FY94 (see Table 5-
12). The sampling technique, described in detail in Appendix B, consists
basically of using a 6-in. stainless-steel coring ring pushed into the ground.
Sampling for radionuclides will be done by the Environmental Protection Group
(EM-8) as a part of their routine decommissioned-waste-site surveillance
activities (their sampling plan was unavailable for inclusion in this draft work plan
but will be incorporated into the final version). EM-8 will analyze the samples for
plutonium-239 and -240, plutonium-238, cesium-137, strontium-80, tritium,
americium-241, gross gamma, and total uranium. We propose to add semi-
volatiles, and selected metals to the list of contaminants that EM-8 will both
sample for and analyze, to avoid the need for a separate surface sampling
program (see Table 5-12).

Soil samples will be collected using a 60-ft-x-60-ft grid inside and just outside the
Area C perimeter fence (Fig. 5-11). Recall that most samples collected in 1985
showed concentrations of several radionuclides within the fence as at o