'RFI Work Plan
-~ for

Operable Un|t
1085

Environmental

Restoration
Program
May 1994

A Department of Energy
Environmental Cleanup Program

W Los Alamos

~ NATIONAL LABORATORY

MlllllWlll!\l\ﬂﬂllll\l\l

sCeve ot i
| MAY 231994 |




- Executive Summary

EXECUTIVE SUMMARY

RF! Work Plan for OU 1085 May 1994



Executive Summary

EXECUTIVE SUMMARY
Purpose

The primary purpose of this Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RF1) work plan is to determine if Potential Contaminants of Concern (PCOCs) exist at
the primary release sites (PRS) or PRS aggregates. Secondary goals are to consider further
action alternatives should PCOCs be identified. This RFl| satisfies part of the regulatory
requirements contained in the Laboratory's permit to operate under RCRA issued by the

Environmental Protection Agency (EPA).

Module VIil of the permit, known as the HSWA (Hazardous and Solid Waste Amendment) Module
(the portion of the permit that responds to the requirements of HSWA) was issued by the EPA to
address potential corrective action requirements for SWMUs at the Laboratory. These permit
requirements are addressed by the DOE’s Environmental Restoration (ER) Program at the

Laboratory.

This document describes the sampling plans that will be followed to implement the RFl at OU
1085, and those, together with the four work plans to be submitted in 1994 and the 19 work plans
previously submitted to the EPA, meet the requirement. set forth in the HSWA Module to address
a cumulative percentage of the Laboratory’s SWMUs in RFI work plans by May 21, 1994.

OU 1085 includes Technical Areas (TAs) 12, 14, and 67 and two potential release sites (PRSs)
within TA-15 in Los Alamos County. TA-12 has been abandoned since 1953, and its definitive
boundaries are not known. Structure numbers indicate that buildings in TA-12 are currently
located in TA-15 and the newly formed (1989) TA-67. In addition, TA-67 acts as a buffer zone
among firing sites at TA-14, TA-15, and TA-16 and other Laboratory sites. There are 44 PRSs in
QU 1085, which are located on land owned by the Department of Energy (DOE).

Installation Work Plan

The HSWA Module required that the Laboratory prepare an Installation Work Plan (IWP) to
describe the Laboratory-wide system for accomplishing the RFl, CMSs, and corrective measures.
This requirement was satisfied by submitting the IWP for environmental restoration to the EPA in
November 1990. That document is updated annually, and the most recent fevision (Revision 3)
was published in November 1993. The IWP identifies the Laboratory’'s PRSs, divides them into 24
OUs, and presents the Laboratory’s overall management plan and technical approach for meeting
the requirements of the HSWA Module. When information relevant to this work plan has aiready

been provided in the IWP, the reader is referred to a version of that document.
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Both the IWP and this work plan address radioactive materials and other hazardous substances
not subject to RCRA. Sites that were not defined as SWMUs but that may contain hazardous
substances, including non-RCRA materials, are called Areas of Concern (AOCs). The term PRS is
the generic name for both SWMUs and AOCs.

The work plan includes sites that are not identified in the HSWA Module and are outside the
regulatory scope of the operating permit. These units are included to ensure that all potential
environmental problems at each OU are investigated and that the public and the regulators are
presented with a unified plan that addresses all potential environmental problems on site.
Inclusion of these sites in the work plan does not confer additional regulatory responsibility or
authority for these sites to the regulators and does not bind the Laboratory to additional
commitments outside the scope of the permit. The Laboratory will consider all comments received

on this work plan.

Background

The technical areas constituting OU 1085 were constructed during World War ll by the
Explosives Division (X Division) to test explosives. TA-12, known as L-site, was considered to be
abandoned by 1953. TA-12 was incorporated into the boundaries of TA-67, established in 1989,
when the Laboratory redefined the technical area boundaries. All PRSs in the former TA-12 are
inactive and most structures have been removed. TA-14 remains an active site with tests being
scheduled at both a firing area and a bullet test facility. Active PRSs in TA-14 include components
of a firing site, surface disposal areas, waéte storage areas, an incinerator, and a sump and outfall.
Nonactive PRSs include an abandoned shot pad, an incinerator, the sites of burned structures,
and a septic system. Cumrently, experimental high explosives (HEs) are subjected to performance
testing, and radioactive materials have been used in some experiments. TA-67 is considered a
buffer zone and, except for the TA-12 portion, has not been used for any Laboratory operations
and contains no SWMUs,

Technical Approach

For the purposes of designing and/or implementing the sampling and analysis plans described in
this work plan, most PRSs have been grouped into aggregates. However, selected PRSs are
investigated individually. This work plan presents the description and operating history of each
PRS or aggregate, together with an evaluation of any existing data in order to develop a
preliminary conceptual exposure model for the site. For some sites, no further action (NFA) can be
proposed on the basis of this review; these sites are discussed in Chapter 6 of this work plan. For

other, currently active sites, this review is sufficient to permit us to determine that investigation
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and remediation (if required) may be deferred until the site has been decommissioned. These
sites, and the sites for which RFI fieldwork and/or voluntary corrective actions (VCAs) are

proposed, are discussed in Chapter 5.

The technical approach to field sampling followed in this work plan is primarily designed to
establish the presence or absence of hazardous and/or radioactive constituents at concentrations
of concern. Concentrations of concern are levels of constituents in environmental samples that
exceed the screening action levels as defined in the IWP. A phased approach to the RFI has
been used to ensure that any environmental impacts associated with past and present activities
are investigated in a manner that is cost-effective and complies with the HSWA Module. This
phased approach permits intermediate data evaluation with opportunities for additional sampling,
if required. If the data collected during Phase | are insufficient to support a baseline risk
assessment, additional RFI Phase Il sampling will be undertaken to characterize in more detail, the

nature and extent of the release.

For some PRSs in OU 1085, there are existing data and/or strong historical evidence to support
the hypothesis that a release has occurred. In these cases, the existing information has been
evaluated to determine whether it is sufficient to support a baseline risk assessment and/or the
evaluation of remedial alternatives. If the information for these sites is deemed insufficient, Phase |

data will be collected to permit us to refine the site conceptual exposure model.

To ensure that the right type, amount, and quality of data are collected, we will develop data
quality objectives that support the required decisions for the RFI Phase | sampling and analysis
- - plans. Fieldwork for many sites will include field surveys and field screening of samples on which
the selection of samples for laboratory analysis will be based. Laboratory analyses will be

performed in mobile and fixed analytical laboratories.

The body of this work plan is followed by five annexes that consist of project plans corresponding
to the program plans in the IWP: Annex |, Program Management Plan; Annex II, Quality Program
Plan (LANL 1991, 0840); Annex lil, Health and Safety Program Plan; Annex IV, Records

Management Plan; and Annex V, Public Involvement Program Plan.

Schedule, Costs, and Reports

The RFI fieldwork described in this document will require 2 years to complete (Figure E-1). A
single phase of fieldwork is expected to be sufficient for us to complete the RFI| for most PRSs;
however, a second phase will occur if warranted by the results of the first phase, in which case

additional field activities will be defined in work plans deliverable in 1996.
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Cost estimates for OU 1085 baseline activities are provided in Table E-1. The estimated cost for
implementation of the RFI and reporting is $2.442 million. If a CMS is necessary, the estimated
cost for implementation and reporting is $1.074 million. The total estimated cost for the corrective

action process at OU 1085 is approximately $3.516 million.

The HSWA Module specifies the submittal of monthly reports and quarterly technical progress
reports. In addition, RFI phase reports will be submitted at the completion of each of the sampling
plans. The RFI phase reports will serve as

a partial summary of the results of initial site characterization activities;

« vehicles for proposing modifications to the sampling plans suggested by the

initial findings;

» work plans that describe the next phase of sampling, when such sampling is
required;

¢ vehicles for recommending VCA or NFA as mechanisms for delisting PRSs

shown by the RF! to have acceptable health-based risk levels; and
¢ summary reports of the sampling plans.

At the conclusion of the RFI, a final RFI report will be submitted to the EPA.

Public Involvement

Regulations issued pursuant to the HSWA Module of the Laboratory’s hazardous waste operating
permit mandate public involvement in the corrective action process. The Laboratory provides a
variety of opportunities for public involvement, including holding meetings to disseminate
information, to discuss significant milestones, and to solicit informal public review of the draft work
plans. The Laboratory also distributes meeting notices and updates the ER Program mailing list;
prepares fact sheets summarizing completed and future activities; and provides public access to
plans, reports, and other ER Program documents. These materials are available for public review
from 9:00 a.m. to 4:00 p.m. on Laboratory business days at the Laboratory’s public reading room
at 1450 Central Avenue in Los Alamos and at the main branches of the public libraries in

Espanola, Los Alamos, and Santa Fe.
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TABLE E-1
ESTIMATED COSTS OF BASELINE ACTIVITIES AT OU 1085 /
(ASSESSMENT PHASE * ONLY)

TASK BUDGET SCHEDULE D SCHEDULED

($K) START FINISH

RFI work plans 387.2 10/1/93 12/2/94

RFI field work 680.1 11/2/94 7/2/97

RFI report 634.8 3/4/96 6/5/98

Activity data sheet (ADS) 7741 10/1/93 9/17/99

management

Voluntary corrective action 1040.3 3/1/95 9/17/99

Total 3516.7 10/1/93 9/17/99

Estimate to completion

Escalation

Prior years

Total at completion

® 3/1/94 Baseline change
proposal
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Chapter 1 Introduction

1.0 INTRODUCTION

1.1 Statutory and Regulatory Background

In 1976, Congress enacted the Resource Conservation and Recovery Act (RCRA), which
governs the day-to-day operations of hazardous waste treatment, storage, and disposal (TSD)
facilities. Sections 3004(u) and (v) of RCRA established a permitting program, which is
implemented by the Environmental Protection Agency (EPA) or by a state which is authorized to
implement the program, and set standards for all hazardous waste-management operations at a
given TSD facility. Under this law, Los Alamos National Laboratory (the Laboratory) qualifies as a
treatment and storage facility and must have a permit to operate. The state of New Mexico, which
is authorized by EPA to implement portions of the RCRA permitting program, issued the
Laboratory’'s RCRA pemmit.

In 1984, Congress amended RCRA by passing the Hazardous and Solid Waste Amendments
(HSWA), which modified the permitting requirements of RCRA by, among other things, requiring
corrective action for releases of hazardous wastes or constituents from Solid Waste Management
Units (SWMUs). At present, EPA administers the HSWA requirements in New Mexico. In
accordance with this statute, the Laboratory’s permit to operate includes a section, referred to as
the HSWA Module, that prescribes a specific corrective action program for the Laboratory (EPA
1990, 0306). The HSWA Module includes provisions for mitigating releases from facilities
currently in operation and for cleaning up inactive sites. The primary purpose of this Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) work plan is to determine if
Potential Contaminants of Concern (PCOCs) exist at the primary release sites (PRS) or PRS
aggregates. The plan meets the requirements of the HSWA Module and is consistent with the
scope of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) (DOE 1989, 0078).

The HSWA Module lists SWMUs and defines them as “any discernible unit at which solid wastes
have been placed at any time, irrespective of whether the unit was intended for the management
of solid or hazardous waste.” These wastes may be either hazardous or nonhazardous (for
example, construction debris). Table A of the HSWA Module identifies 603 SWMUs at the
Laboratory, and Table B lists 182 SWMUs that must be investigated first. In addition, the
Laboratory has identified Areas of Concern (AOCs) that do not meet the HSWA Module's
definition of a SWMU. These sites may contain radioactive materials and other hazardous
substances listed under CERCLA. SWMUs and AOCs are collectively referred to as potential

release sites (PRSs). The Environmental Restoration (ER) Program uses the mechanism of
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recommending no further action (NFA) for AOCs as well as SWMUs. However, this approach for
AOCs does not imply that AOCs fall under the jurisdiction of the HSWA Module.

For the purposes of implementing the cleanup process, the Laboratory has aggregated PRSs
that are geographically related in groupings called operable units (OUs). The Laboratory has
established 24 OUs, and an RFI work plan has been or will be prepared for each. This work plan for
OU 1085, due to the EPA by May 1994, addresses PRSs located in four of the Laboratory's
technical areas (TAs): TA-12, TA-14, TA-15, and TA-67. This plan, together with 18 other work
plans already submitted to EPA, meets the schedule requirement of the HSWA Module, which is
to address a cumulative total of 55% of the SWMUs in Table A and a cumulative total of 100% of
the priority SWMUs listed in Table B of the HSWA Module by May 1994.

As more information is obtained, the Laboratory proposes modifications in the HSWA Module for
EPA approval. When applications to modify the permit are pending, the ER Program submits work
plans consistent with current permit conditions. Program documents, including RCRA Facility
Investigation (RFl) reports and the Installation Work Plan (IWP), are updated and phase reports are
prepared to reflect changing permit conditions.

The HSWA Module outlines five tasks to be addressed in an RFI work plan. Table 1-1 lists these
tasks and indicates the ER Program equivalents. Table 1-2 indicates the location of HSWA

Module requirements in ER Program documents.
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TABLE -1 .
RCRA FACILITY INVESTIGATION GUIDANCE FROM THE HSWA MODULE
SCOPE OF THE RCRA FACILITY ER PROGRAM EQUIVALENT
INVESTIGATION®
The RFI consists of 5 tasks: Laboratory Instaliation RVFS* Work Plan; Laboratory Task/Site RUFS: o

Task I: Description of Current
Conditions

A. Facility background
B. Nature and extent of contamination

i. Laboratory installation RI/FS Work Plan

A. Installation background
B. Tabular summary of contamination by site

1. OU 1085 Work Plan

A. Task/site background
B. Nature and extent of contamination

Task H: RFl Work Plan

A. Data collection/Quality Assurance Plan
B. Data Management Plan

C. Health and Salety Plan

D. Public involvement Plan

{1, Laboratory Installation RI/FS Work Plan

A. General standard operating procedures for
sampling analysis and quality assurance

B. Technical data management program

C. Heatth and safety program

D. Public Involvement Plan

{. Laboratory Task/Site RI/FS Documents

A. Quality Assurance Project Plan and Fisld
Sampling Plan

B. Records Management Project Plan

C. Health and Safsty Project Plan

D. Public Involvement Proiect Plan

Task lli: Facility Investigation

A. Environmental setting
B. Source characterization
C. Contamination characterization
D. Potential receptor identification

il. Task/Site Investigation

A. Environmental setting

B. Source characterization

C. Contamination characterization
D. Potential receptor identification

Hl. Task/Site Investigation

A. Environmental setting

B. Source characterization

C. Contamination characterization
D. Potential receptor identification

Task IV: Investigative Analysis

A. Data analysis
B. Protection standards

1V. Laboratory Task/Site Investigative
Analysis

A. Data analysis
B. Protection standards

IV. Laboratory Task/Site Investigative
Analysis

A. Data analysis
B. Protection standards

Task V: Reports

A. Preliminary and final work plan
B. Progress .
C. Dralt and final reports

V. Reports

A. Laboratory installation RI/FS work plan

B. Annual update of Laboratory installation RVFS
Work Plan

C. Draft and final reports

V. Laboratory Task/Site Reports

A. Quality Assurance Project Plan, Field Sampling
Plan, Technical Data Management Plan, Health
and Safety Plan, Public involvement Plan

B. Laboratory task/site RI/FS documents and
Laboratory monthly management status repont

C. Draft and final reports

*RFI = RCRA Facility Investigation, RI = remedial investigation, FS = feasibility study

[WEIGZD ]
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TABLE 1-2

LOCATION OF HSWA MODULE REQUIREMENTS IN ER PROGRAM DOCUMENTS

HSWA MODULE REQUIREMENTS
FOR RFI WORK PLANS

INSTALLATION WORK PLAN
AND OTHER PROGRAM DOCUMENTS

DOCUMENTS FOR OU 1085

Task I:Description of Current Conditions

A. Facility background IWP Subsection 2.1 A. RFI Work Plan, Chapters 2, 3,

B. Nature and extent of contamination IWP Subsection 2.4 and Appendix F and 5

B. RFI Work Plan, Chapter 5

Task II: RFI Work Plan

A. Data Collection/Quality Assurance Plan IWP Annex Il (Quality Program Plan )* RFI Work Plan, Annex Il

B. Data Management Plan IWP Annex IV (Records Management Program Plan) | RFI Work Plan, Annex IV

C. Health and Safety Plan IWP Annex III (Health and Safety Program Plan) RFI Work Plan, Annex III

D. Community Relations Plan IWP Annex V (Public Involvement Program Plan) RFI Work Plan, Annex V

E. Project Management Plan IWP Annex [ (Program Management Plan) RFI Work Plan, Annex I
Task III: Facllity Investigation

A. Environmental setting IWP Chapter 2 RFI Work Plan, Chapter 3

B. Source characterization IWP Appendix P RFI Work Plan, Chapter §

C. Contamination characterization IWP Appendix F RFI Work Plan, Chapters 4 and 5

D. Potential receptor identification IWP Subsection 4.2 RFI Work Plan, Chapters 4 and 5
Task 1V: Investigative Analysis

A. Data analysis IWP Subsection 4.2 Phase reports and RFI report

B. Protection standards IWP Subsection 4.2a RFI report
Task V: Reports

A. Preliminary and final Work Plans IWP Rev. 0 Work plan

B. Progress
C. Draft and final reports

Monthly reports, quarterly reports, annual
revisions of IWP

Phase reports
Draft and final RFI reports

* Annex Il of the IWP addresses these requirements by reference to controlled documents: The Generic Quality Assurance Project
Plan (LANL 1991, 0553) and the ER Program's standard operating procedures (LANL 1993, 0875).
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Chapter 1 Introduction

1.2 Installation Work Plan

The HSWA Module requires that the Laboratory prepare a master plan (the IWP) that describes
the Laboratory-wide system for accomplishing all RFls and Corrective Measures Studies (CMSs).
The IWP has been prepared in accordance with the HSWA Module and is consistent with EPA’s
“Interim Final RFI Guidance” (EPA 1989, 0088) and proposed Subpart S of 40 CFR 264 (EPA
1990, 0432), which proposes the cleanup program in Section 3004(u) of RCRA. The IWP was first
prepared in 1990 and is updated annually. This work plan follows the requirements specified in
Revision 3 of the IWP (LANL 1993, 1017).

The IWP describes the aggregation of the Laboratory’s PRSs into 24 OUs (Subsection 3.4.1). It
presents a facilities description in Chapter 2 and a description of the structure of the Laboratory's
ER Program in Chapter 3. Chapter 4 describes the technical approach to corrective action at the
Laboratory. Annexes |-V contain the Program Management Plan, Quality Program Plan (LANL
1991, 0840), Health and Safety Program Plan, Records Management Program Plan, and the
Public Involvement Program Plan, respectively. The IWP contains a proposal to integrate RCRA
closure with corrective action, as well as a strategy for identifying and implementing interim
remedial measures. When information relevant to this work plan has already been provided in the

IWP, the reader is referred to the appropriate revision of the IWP.

1.3 Description of OU 1085

OU 1085 is located in Los Alamos County in north-central New Mexico within the northwestern
quadrant of the Laboratory complex (Figure 1-1). It is approximately 1.75 miles long and 0.7 miles

wide at its widest point and is situated near the head of Pajarito and Three-Mile Mesas, which

separate 180-ft-deep Pajarito Canyon on the north from 100-ft-deep Cafion de Valle on the .

south. Three-Mile Canyon, a tributary of Pajarito Canyon, originates in the OU and divides the
mesa into two prongs. The area is forested with ponderosa pine, pifion, and juniper and may be
accessed by State Route 501. All of the land comprising OU 1085 is located on property owned
by the Department of Energy and managed by the Los Alamos National Laboratory (LANL).

The OU consists primarily of two operating technical areas, TA-14 (an active site which lies on the

southern prong, Three-Mile Mesa) and TA-67 (on the northern prong, Pajarito Mesa), and one

inactive site (TA-12) which Iies.primarily within TA-67 (Figure 1-2). No prominent physical features

RFI Work Plan for OU 1085 1-5 May 1994
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mark the east or west boundaries. Technical Areas 12 and 14 were constructed during World
War |l by the Explosives Division (X Division) to test explosives. TA-12, known as L-site, was
abandoned by 1953 and its boundaries were never clearly defined. As a result of the 1989
Laboratory redefinition of the technical boundaries, TA-12 is primarily located within TA-67. All
PRSs in the former TA-12 site are inactive and most structures have been removed. TA-14, Q-
site, was constructed for close observation work on small explosive charges and included both
open and closed firing chambers. TA-14 has always been a dedicated site for the development
and testing of explosives, including tests involving radioactive materials, and remains an active site
with scheduled tests at both a firing area and bullet test facility. TA-67 was established in 1989
when the Laboratory redefined the technical area boundaries. This site is considered to be a
buffer zone between the firing sites and other TAs. LANL is proposing a Mixed Waste Disposal
Facilty (MWDF) which may be located at TA-67; thus, site characterization and remediation
schedules for the TA-12 aggregates may be subject to change, depending on the schedule for
construction of the MWDF.

The PRSs for OU 1085 have been aggregated according to their common characteristics and/or
the common approach that can be applied to them in the RF| work plan. There are six PRS
aggregates. Two are located in TA-12: Aggregate 1 (Inactive Firing Site) and Aggregate 2
(Radioactive Lanthanum Site). PRSs in TA-14 are geographically and functionally consolidated
into the remaining 4 aggregates: Aggregate 3 (Western Area), Aggregate 4 (Central Area),
Aggregate 5 (Inactive Septic Tank), and Aggregate 6 (East Site and West Magazine). The
locations of these PRSs are shown in Figures 1-3 through 1-6. The PRSs that will be investigated
in Phase | of the RFI, those for which investigation has been deferred, and those which are
candidates for voluntary corrective action are listed, by aggregate, in Table 1-3. These
aggregates are discussed in detail in Chapt= =. PRSs recommended for NFA on the basis of
archival information (see Chapter 4, Section = -..1, and Appendix | of the IWP [LANL] are listed in
Table 1-4 and described in Chapter 6. A number of PRSs not listed in the HSWA Module are
addressed in this work plan as a matter of efficiency and cost containment. Those PRS that are
considered SWMUs in the HSWA module are identified as such (Tables 1-3 and 1-4). PRSs

identified with a "C-" prefix are AOCs (Tables 1-3 and 1-4 and Figures 1-4 through-6).

Table 1-4 lists the PRSs recommended for NFA. EPA’s approval of this work plan demonstrates
EPA’s concurrence with the Laboratory that these PRSs are viable candidates for removal from
the ER Program via a permit modification. Subsection 3.5 of the IWP states that each OU work
plan may contain an application for a Class Ii: permit to modify Table A of the HSWA Module after it
has been determined that a PRS needs no further investigation.

RFI Work Plan for OU 1085 1-8 May 1994
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Table 1.3 SWMUs and AOCs in OU 1085 Recommended for Investigation

HSWA Work Work
. PRS NO. Permit Plan Plan Proposed Action Description
SWMU | Figure | Section
No. No.
Agoregate 1: TA-12: Inactive Firing Site
12-001(a) Yes 1-4 5.1 Characterize for HRA [TA-12-4, Steel pit (decommissioned firing site )
12-001(b) Yes 1-4 5.1 Voluntarvy Corrective Action |Firing site (decommissioned)
IC-12-001 1-4 5.1 Investigate [TA-12-1, Trim building (decommissioned)
IC-12-002 1-4 5.1 Investigate [TA-12-2, Control building (decommissioned)
C-12-003 1-4 5.1 Investigate [TA-12-3, Magazine (decommissioned)
C-12-004 1-4 5.1 Investigate [TA-12-5. Generator building (decommissioned)
-12-005 1-4 5.1 Investigate A-12-6, Junction box (decommissioned)
Agpregate 2: Radioactive Lanthanum Site
12-004(a) No 1-5 5.2 Investigate [TA-12-8, Radiation shelter (decommissioned)
12-004(b) No 1-5 5.2 Investigate IAluminum pipe
Agoregate 3: TA-14: Western Area
14-001(f) No 1-6 5.3 Deferred Action [TA-14-34, Firing site (active)
14-002(a) Yes 1-6 5.3 Deferred Action [TA-14-2: Firing site (decommissioned and removed)
14-002(b) Yes 1-6 5.3 Deferred Action TA-14-17, Firing pedestal (decommissioned and
removed)
14-002(f) Yes 1-6 5.3 Deferred Action [TA-14-12, Junction box (decommissioned and removed
14-009 No 1-6 5.3 Deferred Action Surface disposal area
14-010 No 1-6 5.3 Deferred Action [TA-14-2, sump (decommissioned)
-14-002 1-6 5.3 Deferred Action [TA-14-3, Control building (removed)
IC-14-008 1-6 5.3 Deferred Action (TA-14-11. Magazine (decommissioned and removed)
14-001(a) No 1-6 5.4 Deferred Action ITA-14-25, Capacitive discharge unit (pullbox)
14-001(b) No 1-6 5.4 Deferred Action [TA-14-26, Capacitive discharge unit (pullbox)
. 14-001(c) No 1-6 5.4 Deferred Action [TA-14-27, Capacitive discharge unit (pullbox)
14-001(d) No 1-6 5.4 Deferred Action [TA-14-28, Capacitive discharge unit (pullbox)
14-001(e) No 1-6 5.4 Deferred Action [TA-14-29, Capacitive discharge unit (pullbox)
14-001(g) No 1-6 5.4 Deferred Action Active firing site
14-005 Yes 1-6 5.4 Deferred Action Incinerator
14-006 No 1-6 5.4 Deferred Action [TA-14-31, Sump and outfall
IC-14-003 1-6 5.4 Investigate [TA-14-4, Explosives preparation building
IC-14-004 1-6 5.4 Investigate ITA-14-7, Electronics shop
IC-14-005 1-6 5.4 Investigate [TA-14-8, Storage building (decommissioned)
IC-14-006 1-6 5.4 Investigate ITA-14-9, Magazine (decommissioned)
C-14-007 1-6 5.4 Investigate ITA-14-10, Storage building (decommissioned)
Appregate S:  TA-14: Septic Tank
14-007 1 Yes | | 55 | Investipate ITA-14-19, Septic tank (inactive)
Agperegate 6: TA-14: East Site and West Magazine
14-002(c) Yes 1-6 5.6 Investigate [TA-14-5, Firing site (decommissioned)
14-002(d) Yes 1-6 5.6 Firing site (decommissioned)
14-002(e) Yes 1-6 5.6 Firing site (decommissioned)
14-003 No 1-6 5.6 [Burn area (inactive)
C-14-001 1-6 5.6 [TA-14-1, Magazine (decommissioned and removed)
IC-14-009 1-6 5.6 A-14-13, Magazine (decommissioned and removed)
RFl Work Plan for OU 1085 1-13 May 1994
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Table 1.4 PRSs Recommended for NFA

HSWA Work Work
PRS NO. | Permit | Plan | Plan DESCRIPTION
SWMU | Figure | Section
No, No.
Agerepate 1:  TA-12: Inactive Firing Site
12-002 No 1-4 6.2.4.1 | Inactive burn site
12-003 No 1-5 6.2.4.2 | Gas cylinder storage area
Aggregae 2: Radioactive Lanthanum Site
-12-006 | | 1-5 1 6. [Contaminated Pole (duplicate reporting of one of the elements in 12-004(a))
Aperegate 4: TA-14: Central Area
14-004(a) No 1-6 6. Satellite storage area
14-004(b) Yes 1-6 6. Satellite storage area
14-004(c) No 1-6 6. ISatellite storage area
jUnlocated PRS
1 14-008 | No | | 6.2.4.3 [JLandfill/surface disposal
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1.4 Organization of this Work Plan and Other Useful Information

This work plan follows the generic outline provided in Table 3-3 of the IWP (LANL 1993, 101'7).
Following this introductory chapter, Chapter 2 provides background information on OU 1085,
which includes a description and history of the OU, a description of past waste management

practices, and current conditions at TAs in the OU.

Chapter 3 describes the environmental setting. Chapter 4 presents the technical approach to the
field investigation. Chapter 5 includes a description and history of each PRS being investigated in
Phase |, a conceptual exposure model, data needs and data quality objectives, and a sampling
plan. Chapter 6 provides a brief description of each PRS proposed for NFA and the rationale for
that recommendation.

The body of the text is followed by five annexes, which consist of project plans corresponding to
the program plans in the IWP: project management, quality assurance (LANL 1991, 0553), health
and safety, records management, and public involvement. Appendix A contains the NEPA
documentation, including the cultural and biological resource summary, Appendix B is an
introduction to the explosives found in OU 1085, and Appendix C describes field investigation
methods that will be used in the OU 1085 RFI.

Both English and metric units of measurement are used in this document and which unit is used
depends on which is more commonly used in the field being discussed (Table 1-5). For example,
English units are used in text pertaining to engineering, and metric units are often used in
discussions of geology and hydrology. When information is derived from some other published

report, the units are consistent with those used in that report.

A list of acronyms precedes Chapter 1. A glossary of unfamiliar terms is provided in the IWP (LANL
1993, 1017) .
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TABLE 1-5
APPROXIMATE CONVERSION FACTORS FOR
SELECTED S! (METRIC) UNITS
MULTIPLY BY TOOBTAIN
SI (METRIC) UNIT U.S. CUSTOMARY UNIT

Cubic meters (m3) 35 Cubic feet (ft3)
Centimeters (cm) 0.39 Inches (in.) meters
Meters (m) 3.3 Feet (ft)
Kilometers (km) 0.62 Miles
Square kilometers (km?2) 0.39 Square miles (miles2)
Hectares (ha) 2.5 Acres
Liters (L) 0.26 Gallons (gal.)
Grams (g) 0.035 Ounces (02z)
Kilograms (kg) 2.2 Pounds (Ib)
Micrograms per gram 1 Parts per million (ppm)
(ng/g)
Milligrams per liter 1 Parts per million (ppm)
(mg/L)
Celsius (°C) 9/5 + 32 | Fahrenheit (°F)
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Chapter2 ‘ Background Information

2.0 BACKGROUND INFORMATION

2.1 General Description

Operabie Unit (OU) 1085 is located south and east of Los Alamos townsite (Figure 1-1). Itis
approximately 0.7 miles at its widest point in TA-14 and extends from TA-14 (at an elevation of
about 7,500 ft) eastward 1.7 miles to TA-15 (where the elevation is about 7,200 ft). The operabie
unit is disected by Three-Mile Canyon, a tributary of Pajarito Canyon which originates in the OU
and divides the mesa in two, forming Three-Mile Mesa on the south. OU 1085 is bounded on the
north by Pajarito Canyon, on the south by Canon de Valle and the south and east by TA-15. TA-9
bounds the OU on the west (Figure 1-2).

As show in Figure 1-2, OU 1085 is comprised of three technical areas (TAs): TA-14, TA-67, and
(former) TA-12. TA-14 lies on Three-Mile Mesa, west of all but the beginning of Three-Mile
Canyon. TA-67 lies north of Three-Mile Canyon on Pajarito Mesa. TA-12 has been
decommissioned and incorporated into TA-67 and TA-15 (OU 1086) (Figure1-5).

2.2 Operational History

Former TA-12, known as L-site, was constructed in 1945 for the Explosives (X Division). Original
structures at the site included a trim building (C-12-001), control chamber (C-12-002), generator
building (C-12-004), magazine (C-12-003), tiring pit (12-001(b}); a junction box (C-12-005); and a
road block. The principal structure was the belowground, steel-lined firing pit (12-001{a}) (Figure
1-4). The pit was used from 1945 to the mid-1950s. One test in the structure involved a 154-b
sphere of uranium (Anonymous, no date, 21-0004) other materials used included explosives,
lead, and uranium-238 (DOE 1987, 0264). The burn site (12-002) (Figure 1-4) was used once to
dispose of a one-half pound of explosive by burning.

An open section on the mesa east of the pit was used for several months as a firing site for
explosive charges (12-001[b]). A 70-kg charge was once detonated at this firing site. A shop
hutment, two magazines and an AC generator were installed for that project. The site was
abandoned by X Division in April 1946 (LASL 1947, 21-0038). By 1951, TA-12 was operated by
the explosives testing group GMX-2. The site was one of three for the 7N Program, in which 600

shots per month were fired (Anonymous, 21-0004).

In 1950, the Biomedical Group (H-4) constructed a bermed radiation test bunker and conducted
experiments using a 1000-Ci radioactive lanthanum-140 source. Traces of a radioactive

contaminant, strontium-90, were still detectable in 1966 when a radiological survey tested a
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telephone pole, a plastic tube, and a container for radioactive materials (Blackwell 1966, 21-0005).
The control bunker (TA-12-8) (Figure 1-5), although decrepit, is still in place.

The site was abandoned in 1953. A radiological survey in 1959 indicated that all buildings were
free of radioactive contamination (Blackwell 1959, 21-0002). A 1959 survey of vacated
Laboratory structures indicated that the bermed area was contaminated with high explosives
(HEs), although the presence of undetonated HEs was unlikely. Most of the structures were
decontaminated and decommissioned (D&D) and burned in 1960.

In 1968 an acetylene gas gun was used for morar-locator experiments. What appears to be

remains of the experiment was found at the site during a recent field survey (DOE 1987, 0264].

As a result of the 1989 Laboratory redefinition of TA boundaries, former TA-12 was incorporated
into TA-67 (LANL 1990, 0145). TA-67 was established in 1989 when the Laboratory redefined
the technical area boundaries. The site is considered to be a buffer zone and has not been used
for any Laboratory operations. It contains no SWMUs (LANL 1990, 0145).

TA-14, known as Q-site, was constructed in 1944 by X Division for close observation work on small
explosive ¢ - arges. It included both open and closed firing chambers (LASL 1947, 21-0038). The
site has always been used for the development and testing of explosives, including tests
involving radioactive materials. Structures at the site include explosives magazines, a control
building, and equipment boxes (Figure 1-6). TA-14 remains active with scheduled tests at both
the firing area (14-001[g], Aggregate 4) and the Bullet Test Facility, a gun-firing site (14-001[f],
Aggregate 3) (Figure 1-6). In 1952 the firing site was renovated. According to Engineering

drawing ENG-R 129, many structures were removed and a new firing site was constructed.
2.3 Waste Management Practices

2.3.1 Past Waste Management Practices

Potential contaminants of concern (PCOCs) at TA-12 are 9°Sr and HEs. Radioactive lanthanum
(149La, t1/o = 40h) contaminated with 90Sr was used for experiments at building 12-8 (Figure 1-5).
Scrap HEs were burned on site, kerosene and excelsior (wood shavings) being used to sustain
combustion (Anderson 1962, 21-0012). Upon D&D, whole structures were burned in place
(LANL 1990, 0145). If a structure was contaminated with radionuclides, it was ultimately disposed
of at MDA G.

TA-14 has a wider rnage of PCOCs, which include HEs and the HE-detonation products beryllium
and lead (Schulte 1949, 21-0042). Uranium and radioactive lanthanum (TA-12) were also used.

In the 1950s, a: s burning area was located east of TA-14-23. Buildings were also destroyed
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by burning (DOE 1987, 0264). Prior to burning, radioactively contaminated parts were removed
and taken to MDA G (Gibbons 1973, 21-0031).

2.3.2 Current Waste Management Practices

Waste-generating operations at Q-site conform to Laboratory waste management policies as
described in Administrative Requirements AR-1 through AR-6 of the Laboratory Environment,
Safety, and Health Manual (ES&H) (LANL 1990, 0335). These requirements provide for the
minimization, segregation, and disposal of mixed waste, low-level radioactive waste, chemical
waste, hazardous waste, sanitary landfill waste, and transuranic (TRU) waste. These Laboratory
waste policies are derived from and meet the requirements of appropriate DOE orders, RCRA,

State of New Mexico Hazardous Waste Management regulations, and Laboratory practices.

2.4 Current Conditions at OU 1085

The old TA-12 site remains abandoned. The buildings have been removed, but earthen berms
and the steel test pit (12-001{a]) remain (DOE, 1987, 0264). An unimproved road traverses the
wooded mesa. TA-14 is an active site with scheduled explosives tests at the firing site (14-001[g],
Aggregate 4). The complex at TA-14-34 (14-001][f], Aggregate 3) is used for a variety of
experiments, including laser and gun tests. TA-67 is considered a buffer zone and is not used for

Laboratory operations.
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3.0 ENVIRONMENTAL SETTING

The environmental setting of the Laboratory is described in detail in Subsection 2.5 of the IWP
(LANL 1993, 1017). A discussion of the environmental setting for OU 1085 is presented in the
following sections. When relevant to this RFI work plan, information contained within the IWP is
sited. The site-specific information discussed focuses on that required to evaluate potential

migration pathways and conceptual exposure modeis at OU 1085.

Subsections 3.1 through 3.5 of this chapter provide a foundation for the conceptual
geologic/hydrologic model in Subsection 3.6. This model pictorially summarizes environmental
factors that are likely to influence contaminant migration in OU 1085. This model, hence, is a
framework for consideration of remediation alternatives (Chapters 4 and 5), conceptual exposure
models (Chapters 4 and 5), and PRS-specific sampling plans (Chapter 5).

Chapter 2 of the IWP (LANL 1993, 1017) briefly covers regional data on surface water and
groundwater quality, air quality, penetrating radiation levels, and chemical and radiation levels in
soils when these data are required later in the RF! work plan. These data address environmental
conditions beyond the immediate range of effects of TA-12 and TA-14 operations, but they may

be needed to provide a basis against which site-specific data can be compared.

OU 1085-wide data needed to understand the behavior of hazardous contaminants in the
environment will be addressed in Chapter 5. One goal of the PRS-specific sampling plans
described in Chapter 5 is to identify the nature of environmental transport of hazardous
contaminants in the three technical areas that constitute OU 1085 (TA-14 and TA-12, which is
contained within TA-67 and TA-15). These results will be used to refine the risk-assessment
models in an iterative fashion and may be used to define the nature and scope of Phase i

investigation, voluntary corrective actions (VCAs) or corrective measures studies.

3.1 Physical Description

OU 1085 is located in the west-central portion of LANL. It is located on Pajarito and Three-Mile
Mesas, east of the Jemez Mountains. The two technical areas that constitute OU 1085 lie at
elevations ranging from 7200 ft at the east of TA-12 to 7500 ft at the western boundary of TA-14
(Figure 3-1). The canyon bottoms surrounding the OU range in elevation from 7300 ft to 7000 ft in
Pajarito Canyon, 7200 ft to 7050 ft in Three-Mile Canyon, and 7300 ft to 7100 ft in Cafion de
Valle.
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Chapter3 Environmental Setting

OU 1085 is bounded on the west by TA-9, on the north by Pajarito Canyon, on the south and
east by TA-15, and on the south by Cafnon de Valle. Three-Mile Canyon begins in OU 1085,
dividing TA-12 on the north from TA-15 on the south; TA-14 lies west of TA-12. The surface of
the mesa, which contains the majority of PRSs in this OU, is relatively flat. Pajarito Canyon also
drains TA-8, TA-9, TA-66, TA-46, and TA-15. Cafnon de Valle also forms the southern boundary of
TA-9 and TA-15 and the northern boundary of TA-16. Thus, sample contamination in these

canyons may include contaminants from operations at these sites as well as TA-12 and TA-14.

Pajarito Canyon and Three-Mile Canyon merge east of TA-12. Pajarito Canyon continues
eastward and joins the Rio Grande roughly 6 to 7 miles east of TA-12. Cafon de Valle is a tributary
canyon to Water Canyon, which flows into the Rio Grande 6 to 7 miles from TA-14. The three
canyons abutting the mesa tops within OU 1085 all have relatively steep walls; Pajarito Canyon is
as much as 200 ft deep in the TA-12 area; Three-Mile Canyon reaches a depth of 100 ft; and
Canon de Valle cuts down more than 100 ft (Figure 3-1). Pajarito Canyon cuts the Bandelier Tuff
along much of its length, the Cerros del Rio basalts in its eastern portion, and Tschicoma
Formation dacites in its western portion. The other two canyons cut only the Tshirege Member of
the Bandelier Tuff. Thus, natural metal background in the canyon drainages will reflect the variety
of trace elements typical of volcanic tuffs, dacites, and basalts. Both Caiion de Valle and Pajarito
Canyon are characterized by ephemeral and intermittent run-off of both snowmelt and rainwater.
Occasionally such run-off reaches the Rio Grande from Pajarito Canyon. Smaller surface drainages
on the mesa top are generally oriented north, south, or east, and feed the two larger OU-

bounding canyons.

Aerial photographs of the TA-12 and TA-14 areas taken in September 1991 at a scale of (1:7200),

and aerial orthophotographs (1:1200) with 2-ft contour resolution have recently been prepared
for the site. This topographic map coverage should be adequate for the majority of investigations

associated with this work plan.

3.2 Climate

Los Alamos County has a semiarid, temperate, mountain climate that is described in detail in
(Bowen 1990, 0033) and in Chapter 2 of the IWP (LANL 1993, 1017).

3.3 Cultural And Biological Resources

Summaries of cultural and biological resources are provided in Appendices A and B.
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3.4 Geology

This subsection provides OU-specific information regarding the geology of OU 1085.

3.4.1 Bedrock Stratigraphy

The mesa surfaces of OU 1085 are immediately underlain by the Bandelier Tuff of Pleistocene
age, which is exposed in a few places on the mesa tops and in canyon walls. Stratigraphic
relationships within OU 1085 are inferred from mesa-top and canyon-side mapping (Figure 3-2).
All subunits described below are based on the mapping of Vaniman and Wohletz (1990, 0541),
unit nomenclature follows these workers. A typical section through Pajarito Mesa is shown in
Figure 3-3.

The uppermost unit in the Tshirege Member of the Bandelier Tuff exposed within OU 1085 is Unit
4, which reaches a maximum thickness of 50 ft on Pajarito Mesa. It covers much of the west end of
OU 1085 and thickens to the west. It is a sequence of stratified tuffs that include a massive,
pumice-poor, nonwelded ignimbrite, a crystal-rich surge deposit characterized by cross-bedding,
and a poorly stratified nonwelded ignimbrite (Broxton et al., no date, 21-0092). Unit 3 underlies
much of OU 1085, particularly the eastern portions of the OU. It is a thick (up to 100 ft), massive,
nonwelded to moderately welded, pumice-poor, vapor-phase altered ignimbrite (Broxton et al., no
date, 21-0092). It forms the prominent cliffs that bound the mesa top areas of OU 1085. A 25 to
30 ft section of nonwelded tuff outcrops in the canyon wall of OU 1085 beneath Unit 3. It appears
to have significantly higher porosities and permeabilities than the more welded units and may be a
likely location for a perched aquifer. This nonwelded tﬁff is a pumice-poor, massive, vapor-phase
altered ignimbrite (Broxton et al., no date, 21-0092). Unit 2, a massive, well-indurated, vapor-
phase altered ignimbrite, occupies the base of the canyons. This unit is characterized by well-
developed fractures (Broxton et al., no date, 21-0092; Vaniman and Wohletz, 1990, 0541).
Additional details concerning the mineralogy and rock-characteristics of these units can be found
in (Broxton et al., no date, 21-0092; Vaniman and Wohletz 1990, 0541).

3.4.2 Structure

Three large, near-vertical faults, the Frijoles segment of the Pajarito fault zone, the Guaje
Mountain fault, and the Rendija Canyon fault have been mapped within or near OU 1085. The
first, located due west of the western boundary of the Laboratory, is the largest segment of the
Pajarito fault system in the Los Alamos area, with down-to-the-west displacement ranging up to
400 ft during the last 1.1 million years (Gardner and House 1987, 0110) (Figure 3-2). The

Rendija Canyon and Guaje Mountain faults have surface evidence for down to the east
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displacement north of OU 1085. They are inferred to pass through the operable unit within
Pajarito Mesa (Figure 3-2).

Broad zones of intense fracturing superimposed on primary cooling joints are associated with
major faults in the Los Alamos region (Vaniman and Wohletz 1990, 0541). A detailed study of
fractures on the south wall of Pajarito Mesa was recently compieted (Vaniman, no date, 21-0096).
Vaniman found that observable offsets of tuff units were present near the west end of Pajarito
Mesa. Fractures were also common in the area, with fracture densities decreasing from 75 "mesa-
penetrating fractures" per 1000 ft toward the west to 40 per 1000 ft to the east (Vaniman, no date,
21-0096). Fracture orientations are generally concentrated around N15°E near the western end
of Pajarito Mesa. Fracture orientations remained primarily NE toward the east of the meéa, but the
orientations become more widely scattered (Vaniman, no date, 21-0096). Unlike cooling joints,
such tectonic fractures are likely to cross flow units and may provide a deeply penetrating flow
path for groundwater migration. More detailed information on fractures within OU 1085 is
provided (Vaniman, no date, 21-0096).

3.4.3 Surficial Deposits

3.4.3.1 Alluvium and Colluvium

A general description of alluvial and colluvial deposits around the Laboratory is provided in the
IWP, Subsection 2.6.1.6 (LANL 1993, 1017).

Surficial deposits on the plateau surface of OU 1085 consist of coarse-grained colluvium on
steep hill slopes and along the bases of cliffs, finer-grained alluvial and colluvial sediments with a
thin cover of eolian sediments on the fiatter parts of mesa surfaces, and alluvial to colluvial fan
deposits at the mouths of steeper drainages or on escarpments related to post-Bandelier faulting.
Reneau (1993, 21-0094 and 1994, 21-0095) recently discovered mesa-top alluvial gravels on
Pajarito Mesa. Because of this observation, he conciudes that no significant vertical erosion of the

mesa tops has occurred since the incision of Pajarito Canyon (at least 1 million years).

Deposits in the major canyons consist of colluvial materials on and at the base of cliffs and canyon
walls, representing large volume mass wasting, and fluvial sediments deposited by intermittent

streams along the axes of canyon floors.

3.4.3.2 Soil

The nature and thickness of soils at TA-14 and TA-67 (TA-12) may influence the transport of

hazardous contaminants in the local environment. Soil mineralogy, permeability, grain size,
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organic content, and chemistry are all factors that may impede or enhance the movement and

concentration of individual hazardous constituents within the operable unit.

Soils in Los Alamos County were mapped and described by Nyhan et al. (Nyhan et al., 1978,
0161). The soils were all formed in a semiarid climate and include material derived from Bandelier
Tuff bedrock and eolian material. Table 3-1 and Figure 3-4 show the spatial distribution and
nature of soils at TA-14 and TA-67 (Nyhan et al. 1978, 0161).

A wide variety of soil types occurs at TA-14 and TA-67 (Table 3-1). These include: Tocal very fine
sandy loam, Pogna fine sandy loam, Frijoles very fine sandy loam, Hackroy sandy loam, Seaby
loam, Nyjack loam, and Typic Eutroboralfs. These soil units transition into outcrops of Bandelier
Tuff along the margins of the mesa tops. Soils are generally thicker in the western portions of OU
1085 (Figure 3-4).

Chapter 2 of the IWP (LANL 1993, 1017) states that an impermeable clay zone often forms at the
soil-tutf interface on the Pajarito Plateau. This layer possibly provides an effective barrier to the
movement of groundwater from the soil into the underlying tuff (Weir and Purtymun 1962, 0228;
Abeele, Wheeler, and Burton 1981, 0009). However, disturbed areas, where soils have been
scraped off and bedrock exposed, would not effectively seal off infiltration of surface waters into
tuff,

3.4.3.3 Erosional Processes

Erosion on the mesa tops in OU 1085 is caused primarily by shallow run-off on the relatively flat
mesa surfaces, by deeper run-off in channels cut into the mesa surfaces, and by rockfalls-and
colluvial transport from the steep canyon walls. Erosion within the canyon bottoms occurs primarily

because of channelized flow along stream courses on the canyon floors.

Reneau (1994, 21-0095) recently completed a study of erosional processes at OU 1085.
Measurements of the width of Pajarito Canyon suggested minimum limiting average rates of cliff
retreat of 0.71 ft per 1000 years at the east end of OU 1085. Reneau suggested that although the
failure mechanism for landslides along the north rim of Pajarito Mesa was uncertain, the most likely
possibilities were landslides with curved failure surfaces and mass wasting dominated by toppling
failures. The south rim of Pajarito Mesa was dominated by small rockfalls consisting of fracture-
bounded blocks of tuff. in both cases toppling of trees rooted in the fractured tuff may enhance
mass wasting (Reneau, 1994, 21-0095). Reneau also identified an area of erosional instability

centered on the projected extension of the Guaje Mountain fault zone (Figure 3-2).
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TABLE 3-1
OU 1085 SOILS
WATER TYPICAL
ABBREVIATION NAME LOCATION PERMEABILITY | HOLDING { THICKNESS
TO Tocal very fine Western end Low/moderate Low 28-36 cm
sandy loam
CR Carjo loam TA-14 eastemn firing | Moderate Medium 51-102 cm
site
FR Frijoles very fine | TA-14 central firing | Very high in Very low 46-152+ cm
sandy loam site, TA-12 west of | subsaoil
firing site
PG Pogna fine sandy | TA-14 westemn firing | Moderate/high Low 13-30cm
loam site
NJ Nyjack loam TA-12 firing site Moderate Medium 50-120
HA Hackroy sandy TA-12 Low Low 20-50
loam
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Contaminants stored in sediments on mesa tops may be transported into the canyons, and
potentially off-site, by large-scale run-off events on the mesa surfaces, or they may be carried in
large masses of rock and debris as they slide down valley walls into the canyon bottoms.
Contaminated sediments in the canyon bottoms are most likely to be transported off-site in major
run-off events. Waste sites in OU 1085 most likely to be susceptible to off-site mobilization are

those that lie close to the edges of mesas or near active channels in canyon bottoms.

3.5 Conceptual Hydrologic Model

The groundwater pathway is unlikely to be an important transport pathway at TA-12 or TA-14
because of the great depth to the main aquifer (>1000 ft) (LANL 1993, 1017). However, surface
and vadose zone hydrology may strongly influence the stability and movement of contaminants in

the area.

3.5.1 Surface Water Hydrology

Surface water run-off and infiltration into soil are the most important hydrologic transport pathways
at OU 1085. HEs and uranium, the principal contaminants at TA-12 and TA-14, are weakly to
moderately soluble (Layton et al., 1987, 15-16-447) and thus may be transported in surface water.
Aspects of the surface hydrology at TA-12 and TA-14 that may be relevant to contaminant
transpont include:

¢ The location of pathways of surface water run-off and associated

sediment deposition;
« Rates of soil erosion, transport, and sedimentation;
* The effects of operational disturbances on surface hydrology;

» The relative importance of surface run-off in contrast to infiltration as a

transport pathway in different soil types;

* The solubility behavior of contaminants (particularly HEs and uranium) in

surface water;

* The nature of interactions between soils and water-borne contaminants;

and

+ The ultimate fate of surface water at TA-12 and TA-14.
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3.5.1.1 Surface Water Run-off

Surface water run-off is an effective means of transporting many contaminants, particularly highly
soluble contaminants, in environmental media. Run-off can mobilize contaminants and transport
them off-site or concentrate dispersed surficial contaminants through solution and reprecipitation
or sorption processes. Surface water run-off from OU 1085 flows from ephemeral streams on the
mesa tops into Canon de Valle, Three-Mile Canyon, Pajarito Canyon, and ultimately into the Rio
Grande, or: infiltrates downgradient. There is no conclusive evidence for the hydraulic connection
of surface water and the regional aquifer at TA-14 or TA-67 (TA-12) (IWP, Chapter 2), although a
connection may exist between discharge sinks in canyon bottoms and the main aquifer east of OU
1085 (LANL 1983, 1017). Permanent alluvial aquifers are not known in Cafon de Valle, Three-
Mile Canyon, or Pajarito Canyons, but surface run-off may occasionally recharge short-lived alluvial

systems.

As described in the IWP, the heaviest precipitation on the Pajarito Plateau occurs during summer
thunderstorms. These thunderstorms can produce transient high discharge rates that may
transport dissolved material, colioids, and contaminated sediments. Both these rain-induced
events and snowmelt may yield ephemeral stream flows in the major canyons that could reach the

Rio Grande.

No comprehensive study of surface run-off from the mesa tops and canyons constituting the

surface watershed of the Pajarito Plateau has been completed.

Water quality data have been collected downstream from TA-12 and TA-14 in Pajarito and Water
Canyons for the past 30 years. Water chemistry analyses over this period have generally shown
that contaminant concentrations are below levels of concem (EPA, New Mexico Environment

Department [NMED], and DOE standards) for uranium and other metals.

3.5.1.2 Surface Water Infiltration

Surface water infiltration is a potential mechanism for surface contaminants to move into
subsurface soils and tuffs and eventually reach perched or regional aquifers. Surface water
infiltration is considered to be a minor transport mechanism at the Laboratory because of the great
depth to the regional aquifer, the high evaporative potential of the upper tuff, the likelihood of
vegetative transpiration, and the resulting naturally low moisture content and high porosity of the
tuffs (LANL 1993, 1017).
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3.5.2 Hydrogeology

The hydrogeology of the Laboratory and the occurrence of surface water and groundwater are
summarized in Subsection 2.6 of the IWP (LANL 1993, 1017). Canyon and mesa topography and
the ash deposits of the Bandelier Tuff controt the hydrogeology of OU 1085. The hydrology
(occurrence and movement of water in surface and subsurface environments) of individual
SWMUs in OU 1085 is controlled by the physiographic location of each SWMU in canyon
bottoms, canyon rims, or mesa tops. The majority of OU 1085 SWMUs lie on the mesa tops;
although a few SWMUs, such as SWMU 14-009, are located on the rims of the canyons. The
following discussion presents site-specific information on the hydrologic conditions in Pajarito

Canyon and on the mesa top of OU 1085.

3.5.2.1 Vadose Zone

The mesa top of OU 1085 overlies at least 700 ft of unsaturated Bandelier Tuff, interbedded
epiclastic sediments and pumice falls, and underlying Puye Formation sediments. The hydrology
of the mesa top vadose zone is discussed in Subsection 2.6.3 of the IWP (LANL 1993, 1017). In
general, the IWP suggests that the Bandelier Tuff is saturated, only in very shallow and localized
areas. The low moisture content and extensive thickness of unsaturated rock are believed to

impede movement of fluids downward to the main aquifer (LANL 1993, 1017).

Hydrologic characteristics of unfractured Bandelier Tuff depend on degree of welding, with
poresity and hydraulic conductivity generally decreasing with increased degree of welding. At Los
Alamos, saturated hydraulic conductivity for a moderately welded tuff ranges from 0.1 to
1.7 fvday and for a welded tuff, from 0.009 to 0.26 ft/day (Abeele, Wheeler, and Burton 1981,
0009). However, because fracture density is generally greaiest in welded tuffs, saturated
hydraulic conductivities are often highest in the welded parts of ash flow deposits (Crowe et al.,
1978, 0041).

3.5.2.2 Alluvial Aquifers

Surface water in saturated alluvium within canyons is discussed in Subsection 2.6.4 of the IWP
(LANL 1993, 1017). Surface water occurs primarily as ephemeral streams in the two major
canyons adjacent to OU 1085, although perennial water flow occurs in parts of Cafion de Valle
because of spring discharge and process water discharged from TA-16-260 and also in Pajarito
Canyon and other buildings from spring discharge and other Laboratory operations. Stream flow
moves downgradient into the alluvium for an unknown distance. Stream loss caused by infiltration
into the underlying alluvium typically prevents water flow from discharging across the eastern

boundary of the OU. During periods of voluminous stream run-off or snowmetlt, surface flow may
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reach the Rio Grande. The possible existence of perennial aquifers in these canyons has not
been investigated. Such aquifers occur in other canyons on the Pajarito Plateau (LANL 1893,

1017).

3.5.2.3 Perched Aquifer

Perched water may occur in epiclastic sediments and basalts in the Pajarito Plateau (IWP,
Subsection 2.6.5) (LANL 1993, 1017). The possible nature and location of perched aquifers in

and around OU 1085 are not known, they may be explored as part of the Phase 1l investigation.

3.5.2.4 Main Aquifer

The depth to the main aquifer at OU 1085 has not been determined. The hydrology of the main
aquifer beneath the Pajarito Plateau is described in Subsection 2.6.6 of the IWP (LANL 1993,
1017). According to the IWP, the main aquifer is located primarily in the Santa Fe Group and Puye
Formation at depths of several hundred to greater than 1000 ft below the mesa tops. Based on
current knowledge of thé hydrology of the Pajarito Plateau as reflected in the IWP, the potential
for impact on the main aquifer or the municipal drinking water supply from the PRSs in OU 1085 is
thought to be extremely low.

3.6 Conceptual Three-Dimensional Geologic/Hydrologic Model of
OU 1085

A conceptual model for OU 1085 has been developed that is based on the discussion of
environmental setting presented in Subsections 3.1 through 3.5 of this chapter. The conceptual
model is presented in simplified diagrammatic form in Figure 3-5. The physical processes and
major pathways fhcluded in the model are based on current knowledge of the OU environment
and the types of PRSs present at OU 1085. The processes and pathways discussed below
provide the basis for the PRS-specific conceptual models for potential contaminant releases
presented in Chapters 4 and 5. The primary release mechanisms and migration pathways of

concern are:
¢ surface run-off and sediment transport,
e erosion and surface exposure,
¢ infiltration and transport in the vadose zone, and

* atmospheric dispersal of particulates.
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These pathways are believed to provide the greatest potential for release and transport of

contaminants to the environment at OU 1085. Additional release migration pathways of lesser

concern are fluid transport via alluvial aquifers, perched water, springs, and seeps.

3.6.1 Surface Water Run-off and Sediment Transport

Surface water run-off and sediment transport are the migration pathways of greatest concern for
transport of contaminants to off-site receptors. Surface water run-off is concentrated by natural
topographic features and man-made diversions and then flows toward the canyons. A
topographic low can cause run-off to pond and infitrate into the mesa top or can facilitate sorption
of contaminants onto finer-grained clay-rich sediments or organic particles. Contaminant transport
by surface water run-off can occur in solution, transport of species sorbed on colloids, or with
movement of heavier bedload sediments. Surface soil erosion and sediment transport are
functions of soil properties and run-off intensity. Contaminants transported in run-off can disperse
or concentrate in sediment traps in drainages. Erosion of drainage channels can disperse

contaminants downgradient in a drainage.

3.6.2 Erosion and Surface Exposure

Soil erosion and mass wasting are long-term release mechanisms that may expose subsurface

contaminants or allow water to access previously contained wastes. Erosion of surface soils

depends on soil properties, vegetative cover, slope, exposure, intensity and frequency of
precipitation, and seismic activity. Mass movements of rock from canyon walls is a discontinuous
process that generally proceeds at a siow rate, but can they be an important mechanism for

exposing subsurface contaminants located near canyon rims.

3.6.3 Infiltration and Transport in the Vadose Zone

Infiltration into surface soils and tuffs depends on the rates of precipitation and snowmelt, the
amount of ponding, the nature of vegetation, in situ moisture content, and the hydraulic
properties of soil and tuff. Fractures and faults may provide pathways for infiltration and release of
contaminants into the shallow subsurface. Movement of liquids in soil and tuff is dominated by
transient, unsaturated flow processes influenced by infiltration and evapotranspiration. The
movement of contaminants by liquids in the unsaturated zone can occur in a free-liquid phase, in
solution, or by adsorbed particles on colloids. Contaminants may be retarded as a result of
adsorption on tuff or on organic material present in soil or alluvium. Precipitation of insoluble,
contaminant-rich minerals may also retard the mobility of specific contaminants. Lateral flow or
perched water may occur at unit contacts, between layers whose hydraulic properties differ, and in

alluvial aquifers. Saturated lateral flow may discharge as springs or seeps on canyon walls or in
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canyon bottoms. Vapor phase movement in the unsaturated zone is a potentially important
transport mechanism for volatile contaminants. Movement of contaminants in the vapor phase is
influenced by concentration gradients, temperature gradients, density gradients, and/or air
pressure gradients. Fractures may enhance liquid-phase or vapor-phase contaminant transport in

the subsurface.

3.6.4 Atmospheric Dispersion

Wind entrainment of contaminated particulates, detonation or burn products, or volatile organic
compounds is a potential pathway for atmospheric dispersal of contaminants. This dispersal
mechanism is limited to detonation of HEs and combustion byproducts, surface contaminants,
and vapors released from soil pore gases. Entrainment and deposition of particulates is controlled
by soil properties, surface roughness, vegetative cover, terrain, and atmospheric conditions
including wind speed, wind direction, and precipitation. Vapor dispersion is controlled by similar

factors.

Not all release mechanisms and migration pathways discussed in this subsection are believed to
be significant for all PRSs. The generic conceptual models in Chapter 4 and the PRS-specific

conceptual models in Chapter 5 indicate for which PRSs these contaminant dispersal processes

may operate.
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4.0 TECHNICAL APPROACH

This chapter describes the overall technical approach to Phase | of the OU 1085 RFI, which follows the
proposed RCRA Subpart S. This approach, modeled on DOE's streamlined approach for environmental
restoration (see IWP Chapter 4—LANL 1993, 1017), combines elements of the observational approach
described in Appendix G of the IWP (LANL 1993, 1017) and EPA's data quality objectives process for

designing data collection to support environmental decisions.

The RFI serves as a screen, focusing the site investigation on areas where there is evidence of a release or
likelihood of a release that may pose a threat to human health or the environment. During Phase |, data on
the types and concentrations of constituents in the environmental media at each PRS or PRS aggregate are
collected. Constituent levels are then compared with background concentration distributions and screening
action levels (SALs) (Section 4.2). On the basis of this comparison, individual PRSs or their aggregates
may be recommended for no further action (NFA), further characterization, voluntary corrective action

(VCA), or a corrective measures study (CMS).

There are sites with large pieces of contaminant (HE) on the surface, or embeded in surface soils. Samples
containing such pieces would not pass screening action levels. |t is also suspected that these sites would
not meet target cancer risk assessment guidelines of 1 in a million risk or a noncancer hazard index of 1.
Therefore, voluntary correction action is proposed for these sites. One site (12-001(a)) has sufficient

historical information avaitable to propose characterization for a health risk assessment.

This chapter is divided into ten sections. Section 4.1 discusses the rationale for aggregating PRSs into
groups. Sections 4.2, 4.3, and 4.4 define and discuss SALs, VCAs, and baseline risk assessments,
respectively. In Section 4.5, the decision analysis process to be applied to the PRSs is discussed.
Section 4.6 presents background information on the conceptual exposure models for the aggregates and
provides generic information on sources of environmental release at the PRS aggregates, potential
environmental pathways, and potential effects. Section 4.7 discusses the potential remediation alternatives
for OU 1085. Sections 4.8—4.10 discuss the sampling strategies, field operations, and analytical procedures
that will be used. Finally, Section 4.11 discusses the mitigation of impacts on identified biological and

cultural resources.
4.1 Aggregation of PRSs

The PRSs in OU 1085 have been aggregated into six groups: 1.) TA-12, inactive firing sites; 2.) TA-15,
radioactive lanthanum site; 3.) TA-14, western area; 4.) TA-14, central area; 5.) TA-14, septic tank; and 6.)

TA-14, east site and west magazine. Tables 1-3 and 1-4 in Chapter 1 lists the aggregates and related
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PRSs and the subsections in Chapter 5 and 6 where these aggregates are presented. Detailed discussions
of the rationales for aggregating PRSs are provided in the initial subsections (Subsection 5.x.1) for each

aggregate.
4.2 Screening Action Levels

SALs are media-specific concentration levels for potential contaminants of concermn (PCOCs) that have
been derived through conservative health-based criteria (see Chapter 4 and Appendix J of the IWP—LANL
1993, 1017). In most cases, SALs for nonradiological potential contaminants of concern are calculated
using the methodology described in Proposed Subpart S to 40 CFR 264 (EPA41990, 0432) for calculation of
action levels. Radiological SALs are based on an annual incremental dose (10 mrem/yr) from a single

radioactive constituent via all pathways based on a residential-use exposure scenario.

If a regulatory standard exists for a constituent, that standard will be used as the SAL rather than the
calculated value. In addition, characterization of radiological constituents will include consideration of
DOE's ALARA (as low as reasonably achievable) requirements, even if the concentration levels are below

derived action levels or regulatory criteria.

SALs are tools for efficiently discriminating between problem and nonproblem sites so that resources can
be used effectively; they are not cleanup criteria. Cleanup criteria are based on site-specific risk
evaluations and ALARA requirements. SALs may be used as surrogate cleanup levels in some instances,
but in most cases cleanup levels wili be higher than SALs. For example, if the site will never be a
residential one, the site-specific land-use (e.g., recreational) scenario, which allows higher levels of
constituent concentrations in soil than those of the conservative residential-use scenario, could be used to

calculate cleanup levels.

4.3 Voluntary Corrective Actions

!
Voluntary corrective action is an obvious, feasible, and effective remedy for a site where contaminants of

concern have been identified and direct remediation—that meets treatment and disposal restrictions and
other limiting criteria—is more cost-effective than completing the RFI/CMS process. A VCA may be
proposed at any stage of the RFI. Implementation requires a change control process approved by DOE.
After DOE approval, a VCA plan will be prepared and submitted to EPA, the New Mexico Environment
Department (NMED), and the public for a 60-day comment period if mandated, unless the VCA is

undertaken as an emergency response. After resolution of comments, the VCA will be implemented.
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4.4 Preliminary Baseline Risk Assessment

A baseline risk assessment is conducted when historical information makes further evaluation of the site
expedient. The presence of contaminant concentrations above SALs may not in itself warrant corrective
action for any of a number of reasons. SALs are compared with maximum sample concentrations. They
are purposely set at very low levels, levels to which sensitive receptors could be exposed on a daily basis
through all routes of exposure without appreciable risk of adverse effects during their lifetimes. Under a

realistic site-specific exposure scenario, the potental health risks may be well within target risk guidelines.

Decisions about the site take into consideration the risk associated with identified constituents under actual
or potentially realistic exposure scenarios based on expected land use. Among these risk-based decisions
are determining whether corrective action is required, establishing target cleanup levels, and defining levels
of concern for site monitoring. The risk calculation takes into account the proportional intake of
contaminants by the receptor integrated over both the areas and duration of exposure. Therefore, a risk-
based decision is most appropriately based on an estimate of the distribution of contamination throught an
exposure unit, whose definition depends on the exposure scenario (e.qg., residential, recreational, industrial)

for which the risk is being calculted.
4.5 Decision Analysis

The decision logic on which RFI/CMS activities will be based is illustrated in Figure 4-1. The first step is to
formulate a conceptual model for the site on the basis of archival information and the results of field
reconnaissance work, which provide an initial list of potential contaminants of concern at a PRS or PRS

aggregate.

As shown in the figure, in some cases NFA or deferred investigation may be recommended after this first
step. The criteria for a recommendation of NFA based on archival information are discussed in
Section 4.6.1, and the details are described in Appendix | and Section 4.1 of the IWP (LANL 1993, 1017).
OU 1085 PRSs recommended for NFA or deferred investigation on the basis of archival information are

discussed in Chapter 6.

For many PRSs in OU 1085, the archival information indicates that contaminants of concern are not likely to
be present but is insufficient to support a recommendation of NFA. For these PRSs, and others for which
virtually no information exists, screening assessments will be conducted to determine the presence or
absence and extent of contaminants of concern. PRSs shown by this means to pose no hazard to human

health or the environment can be recommended for NFA. By eliminating nonproblems early,
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Figure 4-1
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through use of archival data and screening assessments, resources can be more efficiently and effectively

channeled toward remediation of PRSs that do present hazards.

The two sampling strategies used in the RF] Phase | investigation are sampling for screening assessment
and preliminary baseline-risk-assessment sampling. Sampling for screening assessment is the gathering of
data for comparison with background concentration distributions and SALs; from these comparisons it can
be determined whether any potential contaminants of concern exist at a PRS for which there is little or no
historical information. Preliminary baseline-risk-assessment sampling is collection of samples from PRSs
for which already-availéble data indicate the likelihood that contamination is present; this type of sampling
provides enough data to estimate exposure concentrations of contaminants of concern, which will be used
in conducting a baseline risk assessment (guidance on estimating exposure concentrations is provided in
Appendix K of the IWP [LANL 1993, 1017]). Because of the nature of expected contamination, we plan to
do primarily sampling for screening assessment for the Phase | investigations at OU 1085. Preliminary

baseline-risk-assessment sampling will be conducted at one site, PRS 12-001(a).

The maximum concentrations found of potential contaminants of concern will be compared with background
concentrations and with SALs, in accordance with the protocols given in Section 4.1.4 and Appendix H of
the IWP (LANL 1993, 1017). Those constituents found in concentrations greater than background and
SALs will be identified as contaminants of concern. If constituent concentrations are at or below

background concentration distributions or SALs at a given PRS, that PRS may be recommended for NFA.

If contaminants of concern are identified by the screening assessment, the next step will be to determine
whether the concentrations at the PRS are such that immediate attention is indicated. If they are, and if
there is an obvious, feasible, and effective remedy, a VCA will be implemented. If immediate attention is
not indicated—which we expect to be the case for most if not all PRSs at OU 1085—the next step will be to
perform a baseline risk assessment; the results wili determine whether NFA, VCA, or a CMS will then be

performed.

Additional characterization data may be required for the baseline risk assessment and CMS. If Phase |
investigations establish that contaminants of concern are present in subsurface or surface soils at
concentrations above background levels and SALs, and there is not sufficient data to conduct a baseline
risk assessment, a Phase Il investigation will be conducted. The Phase |l investigation will be designed to
gather the information needed for a baseline risk assessment and for evaluation, selection, and
implementation of a remediation alternative. Sampling will be directed toward more fully characterizing the

nature and extent of contamination at the site.
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Whereas Phase | sampling is biased toward areas expected to be contaminated, and samples are analyzed
for a broad spectrum of constituents (unless the constituents present are well characterized), Phase ||
analyses will focus on constituents identified as contaminants of concern. The biased sampling will also
provide data on maximum expected concentrations. This information will be useful for identifying potential

treatment and disposal options.
4.6 Conceptual Exposure Models for OU 1085

A general conceptual model was developed to identify potential contaminant migration pathways and any
potential human receptors (see IWP Appendix K, LANL 1993, 1017). The model identifies historical
sources of contamination, historical migration and conversion, potential current sources of contamination,
release mechanisms, contact media, and exposure routes for each PRS. This information is used to help
identify appropriate media and locations for sampling; decide the magnitude of sampling and the analytical
methods needed to characterize accurately the PRSs; and determine whether the PRS poses a threat to
human health or the environment. A conceptual model includes the following elements: identification of
potential contaminants of concern; characterization of the release of contaminants of potential concern;

determination of migratory pathways; and identification of potential human receptors (see Table 4-1).

The aggregate-specific conceptual models presented in this work plan (see Chapter 5) are formulated on
the basis of available PRS information only. They will be refined (or new ones will be developed) on the

basis of the data gathered during the RFI.
4.6.1 Generic Source Information

This section discusses the potential contaminants of concern at OU 1085 (see Table 4-2) and the physical,

chemical, and radiological properties that influence their mobility and/or degradation in the environment.
4.6.1.1 Potentially Hazardous Chemicals
4.6.1.1.1 Explosive Constituents

Soils and sediments at the firing sites within Aggregates 1, 3, 4, and 6 may contain contaminants of concern
from explosives operations. These include: 2,4,6-Trinitrotoluene [2,4,6-TNT]) (The residual parent
explosive); 1,3-dinitrobenzene [1,3-DNB], 1,3,5-trinitrobenzene [1,3,5-TNB], 2,4-dinitrotoluene [2,4-DNT],
and 2,6-dinitrotoluene [2,6-DNT] (the production impurities or degradation products of TNT);

cyclotrimethylene-trinitramine [RDX] (a residual parent explosive or production impurity of HMX),
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Table 4-1

Summary of Conceptual Model Elements

|_Pathways/Mechanisms

Concepts/Hypotheses

Historical Sources

Operations/processes that contributed to the creation of the PRS (e.qg., storage
areas).

PRS Release
Mechanism

Any spilling, leaking, pumping, pouring, emitting, emptying, discharging,
injecting, leaching, dumping, or disposal into the environment.

Migration Pathway/
Conversion Mechanism

Atmospheric particulate
dispersion

Limited to contaminants in surface soils.

Entrainment and deposition are controlled by soil properties, surface roughness,
vegetative cover and terrain, and atmospheric conditions.

{ Volatilization

Some organic compounds volatilize in surface soils, subsurface soils, surface
water, perched water or groundwater.

Surface water/runoff

Precipitation that does not infiltrate or evaporate will become surface runoff.

Surface runoff may resuspend contaminants and may carry them beyond the
operable unit boundaries. ‘

Contaminated surface runoff may infiltrate the canyon-bottom and/or shallow
groundwater.

Groundwater Groundwater may carry contaminants beyond the operable unit boundary within
the aquifer or can result in discharge to surface water from springs and seeps.
Sediments Constituents may be transported by surface runoff in solution, sorbed to

suspended sediments, or as mass movement of heavier bed sediments.

Surface soil erosion and sediment transport is a function of runoff intensity and
soil properties.

Contaminants dispersed on the soil surface can be collected by surface water
runoff and concentrated in sedimentation areas in drainages.

Erosion of drainage channels can extend the area of contaminant dispersal.

Surface runoft carried into the canyons may infiltrate into sediments of channel
alluvium.

- Infiltration (percolation)

The degree of infiltration into surface soils depends on the rate of precipitation
or snowmelt, antecedent soil/water status, depth of soil, and soil hydrauiic
properties.

Infiltration into tuff depends on the unsaturated flow properties of the tuff.

Joints and fractures in the tuff may provide additional pathways for infiltration to
enter the subsurface zones.

Potential Release
Mechanisms

Leaching

' Soil erosion

Storm water/snowmelt can dissolve potential contaminants from soil or other
solid media, making them available for contact.

The water-solubility of contaminants and their relative affinity for soil or other
solid media affects the ability of leaching to cause a release.

Leaching and subsequent resorption can extend the area of contamination.
The erosion of surface soils depends on soil properties, vegetation cover, slope
and aspect, exposure to the force of the wind, and intensity and frequency of
precipitation.
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Table 4-1 (concluded)

Summary of Conceptual Model Elements
Pathways/Mechanism Concepts/Hypotheses
. Potential Release
Mechanism (continued)
- Soil erosion (continued) Soil may be lost through erosion in some locations and gained through
| deposition in others.

Storm-water runoff can mobilize soils and sediments, making them available for
contact.

|

\

|

} Storm intensity/frequency, physical properties of soils, topography, and ground
| cover determine the effectiveness of erosion as a release mechanism.

Erosion may enlarge the contaminated area.

i
) —

i Mass wasting This process is extremely slow.
 Resuspension (wind Wind suspension of contaminated soil/sediment as dust makes contaminants
suspension) available for contact via inhalation/ingestion.

|
! Physical properties of soil (e.g., silt content, moisture content), wind speed, and
| size of exposed ground surface determine the effectiveness of wind suspension
| as a release mechanism,
; Wind suspension can enlarge the area of contamination and create additional
,' exposure pathways (such as depositing contaminants on plants which are tnen
; eaten by humans/animals).
Manual or mechanical movement of contaminated soil during construction, or
other activities makes contaminated soil available for dermal contact, ingestion,
. and inhalation as dust.
Excavation The method of excavation (e.g., type of equipment used), the physical

. properties of the soil, the weather conditions, and the magnitude of the
excavation activity (depth and total area of the excavation} influence the degree
to which excavation may act as a release mechanism.

Excavation can increase or decrease the size of the contaminated area,
depending on how the excavated material is handied.

Excavation activities may move subsurface contamination to the surface and
may generate dust.

Excavation activities may liberate VOCs in subsurface soils.

Exposure Route
Inhalation Vapors, aerosols, and particulates (including dust) can be inhaled.

Physical and chemical properties of airbore contaminants influence the degree
of retention in the body after being inhaled.

Ingestion Contaminants may be ingested along with soil, water, food, and/or dust.

Direct contact Some contaminants will absorb through the skin when in contact with
contaminated surfaces of soil, tuff, or rubble or with contaminated surface water
or sediments.

The matrix effect (the type of media in which'the contaminant is situated may
. affect its bioavailability).
External penetrating | External, or whole body, radiation can occur through exposure to gamma-ray-
radiation * emitting radionuclides that may be present in soil—either directly from the soil or
| from re-entrained dusts.
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TABLE 4-2

Potential Contaminants Of Concern at OU 1085

————

POTENTIAL MOBILE | MOBILE FIELD FIELD

CONTAMINANTSOF| LAB | LABPQL | LAB | LAB | SCREEN | SCREEN | LANLBACK- 1 gy 1y
CONCEAN | METHODA| (ppm)P |METHOD| PQL | METHOD | PaL | GRQUMNDIN | “goy
(ppm)° (ppm)d opmy® | P
INORGANICS
Barium 6010 0.2 XRF 10 | uBS | <100 | 125-g20h 5600
Beryliium 6010 0.03 1 [ uBs 0.1 104409 016
| Cadmium 6010 04 | xpRF | 2 1.2-1.7 g | 80
Chromium 6010 | 07 | XAF 8 LIBS 2 2.03-71.079 | 400(VI)
Copper 6010 0.6 XRF 3 o_18" 3000
Cyanide 9010 0.05 <1 1600
Lead 6010 4.2 XRF 10 LIBS 2 18-569 500
siver | 6010 XRF LIBS 1 1.7-2.9 400
| HIGH EXPLOSIVES/DEGRADATION PRODUCTS
24DNT 8330 0.25 GC/FID 1 o [
26DNT 8330 | 0.26 GOFID | 1 | 0 1
HMX 8330 2.2 HEspot | 100 0 4000
RDX 8330 1.0 HEspot | 100 0 64
| Tetryl 8330 0.65 XRF 15 0 800
1,3,5-TNB 8330 0.25 0 4
2,4,6-TNT 8330 0.25 HEspot | 100 0 40
RADIONUCLIDES
Strontium-90 B spec ‘ gross f§ gross B 0.03-1.0i 8.9 pCi/g
Uranium-235 a spec 0.05 pCi/g | gross o/} | 25 pCi/g | Phoswich | 35 pCi/g - 18 pCi/g
Uranium-238 o spec 0.05 pCi/g | gross o/p | 25 pCilg | Phoswich | 35 pCifg - 59 pCilg |

SW 846 Method unless otherwise indicated.

Estimated by CST-9, the Laboratory Environmental Analytical Chemistry Group.

HMX and RDX estimated by Engineering and Information Resources. TNT from Baytos 1991.
pCi/g tor radionuclides

SALs from IWP Appendix J (LANL 1993).

Duffy and Longmire 1993.

Ferenbaugh et al. 1990, 0099.

Purtymun et al. 1987, 0211.

>oQ o0 O 0 TP

Method detection timits for EPA methods are taken directly from those listed in the appropriate SW 846 method or from the QAPjP.

b 1010840
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Chapter 4 Technical Approach

and cyclotetramethylenetetranitramine [HMX] (a residual parent explosive or production impurity of RDX).
Tetryl [2,4,6-trinitrophenylmethyInitramine] may also have been used. There are virtually no production
impurities of consequence in tetryl. Equilibrium distributions among eight compartments (i.e., air, air
particles, biota, upper soil, lower soil, groundwater, surface water, and sediments) of an environmental
landscape in two ecoregions (western and southeastern) demonstrate that explosive constituents will reside

primarily in the subsurface soil and groundwater (Layton et al. 1987, 16-0035).
4.6.1.1.2 Inorganic Constituents

Inorganic constituents possibly present at OU 1085 may also be traced to activities at firing sites., such as
initiator development shots and initiator tests in which guns were fired into soil berms or into steel plates.

Inorganic constituents may also be present in septic systems (Aggregate 5).

The constituents that may be present at OU 1085 are listed below, with a summary of the important factors
affecting their mobility. In general, because soil conditions at OU 1085 are expected to be those associated

with low mobility, such constituents shouid be found in soil near the point of release.

Barium. The primary factors influencing barium mobility are the cation-exchange capacity (CEC) and the
calcium carbonate (CaCOg) content of the soil (Clement International Corporation 1990, 0874). In soils with
high CEC (e.g., finely textured mineral soils [clays] or soils with a high organic matter content), the mobility
of barium is limited by adsorption. In soils having a high CaCOg3 content, barium mobility is limited by the
formation and subsequent precipitation of barium carbonate (BaCO3). Thus, in soils with a high CEC or

calcium carbonate content, barium may be expected to be found near the soil surface.

Beryllium. Beryllium is expected to have limited mobility in most soil types. Beryllium tightly adsorbs to
soils by displacing divalent cations that share common sorption sites (Syracuse Research Corporation
1992, 0872). It is also geochemically similar to aluminum and may be expected to adsorb onto clay

surfaces at low pHs. Thus, in most soils, beryllium may be expected to be near the surface.

Cadmium. Cadmium is more mobile in the environment than most other heavy metals. The most
important factors affecting cadmium mobility in the soil environment are CEC; content of organic matter,
oxides, oxygen, and carbonate and clay minerals; and pH (Life Systems, Inc., 1992, 1053). In general,
cadmium will be more mobile in acidic soils with a low CEC and little organic matter and/or carbonate and

clay minerals.

Chromium. Chromium Il is the most predominant form of chromium in the environment. Chromium VI is
most often found in the aerobic zone of soils near the soil surface. Chromium VI is readily oxidized to

Chromium I in the presence of moisture, oxygen, manganese dioxide, and low amounts of oxidizable
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organic substances. In deeper anaerobic soils, Chromium VI is reduced by sulfur and iron ions to
Chromium IIl. The reduction of Chromium VI is facilitated in soils with low pH. Chromium mobility is

enhanced in soils with high pH.

Cyanide. Cyanide may be present in the soil as hydrogen cyanide, soluble alkaii metal salts, or as
immobile metallocyanide complexes. The fate of cyanide in soils and/or sediments is pH-dependent.
Although adsorption is probably insignificant compared with volatilization, soluble metal cyanide in solution
may adsorb to suspended solids and sediments. As with other metal compounds, the adsorption of metal
cyanides increases with increasing amounts of iron oxide, clay, and organic material. Unlike other metal
compounds, metal cyanide is not more mobile in an acidic environment; rather, its adsorption ‘increases as

acidity increases (Syracuse Research Corporation 1992, 1054).

Lead. The mobility of lead in soils is governed by the amount of lead, the soil pH, the soil organic matter
content, the presence of inorganic colloids and iron oxides, and ion-exchange characteristics (Clement
International Corporation 1993, 1055).

Silver. Silver used in photographic processing operations is released as silver thiosulfate, which is highly
mobile in the soil environment and is extremely stable and mobile under neutral or alkaline conditions
(Kasunic et al. 1985, 0134).

4.6.1.1.3 Organic Constituents

At OU 1085, volatile organic compounds (VOCs) and semivolatile organic compounds (SVOCs) may have
been released to the environment if leaks or spills occurred from product storage areas (C-12-005,
Aggregate 1), sumps (14-010 in Aggregate 2 and 14-006 in Aggregate 3), and septic systems (Aggregate
5). The mobility of these constituents depends principally on vapor pressure, water solubility, and Koc value
(ability to bind with organic matter): mobility increases as vapor pressure increases, as solubility increases,
and as Kgc decreases.

Halogenated and nonhalogenated VOCs have relatively high vapor pressures. For those that have low
water solubility, volatilization (from solution, soils, and/or sediments) will be a significant transport
mechanism, whereas for those having high water solubility, leaching will be the more significant transport

mechanism.

The Kgc value of a constituent may mitigate its tendency to leach to lower soil horizons. Thus, volatile

organic compounds having a high Ko¢ value will tend to remain in the soils or sediments.

SVOCs have lower vapor pressures than VOCs. Because of this, even when water solubility is low (as is

the case with most of the SVOCs potentially present at OU 1085, which consist of petroleum hydrocarbons)
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volatilization is not a significant transport mechanism. These compounds are also characterized by high

Koc, and they are thus expected to have low mobility. Solvents released to the environment may act as

carriers for these constituents, increasing their mobility.
4.6.1.2 Radionuclides

The radioactive contaminants of concern potentially present at OU 1085 includes uranium-235 (from natural
uranium), depleted uranium (uranium-238), and strontium-90. The amount of a radionuclide that may be
onsite depends on the original concentration released, the half-life, and the parent-daughter relationships.

All of these radionuclides have long half-lives and are likely to be present on site.

The ingrowth of radioactive daughter products should also be considered. All of the immediate daughter
products of these radionuclides are themselves radioactive. For instance, yttrium-90, the daughter of
strontium-90, decays rapidly (t4,, = 64 hours) to stable zirconium-90, yet the nuclide persists in “secular
equilibrium” with and persists as long as the parent goSr (t{/o = 29.7 years). The radiological risk from long-
lived actinides such as natural and depleted uranium (4, = 4.47 billion years), which have themselves low
specific activities, is dominated by the ingrowth of highly radioactive and bioactive (i.e., long biological half-
lives) daughter products such as radon-222 (t4, = 3.8 days), radon-219 (t4, = 4 sec) and radium-226 (t4,,
= 1600 years). However, because these daughters are intrinsically mixed with the parent uranium—with the
exception of evolution of gaseous radon from nonmetallic or finely divided uranium-—removal or reduction of
the source term, in this case the uranium or strontium contamination, effectively eliminates the radiological

risk.
4.6.2 Potential Environmental Pathways

Chemical or radionuclide contaminants of potential concern at OU 1085 may have been released to the
environment through tests at firing sites, burning in disposal operations, spills or leaks at storage areas, and
discharges or leaks from sumps or septic systems. These constituents could have migrated to other
locations via surface, subsurface, or atmospheric transport. The relative importance of each of these
pathways and detailed site-specific information on the mechanisms associated with each form the basis for
the sampling strategies presented in Section 4.8 (and, by extension, the sampling plans presented in
Chapter 5).

4.6.2.1 Surface Transport

The PRSs in OU 1085 are located either on Pajarito or Threemile Mesas. Active erosional processes on
the Pajarito Plateau are addressed in Section 2.6.1.6 of the IWP (LANL 1993, 1017). At OU 1085, episodic

periods of snowmelt and storm-water runoff can produce significant erosion, sediment transport, and
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deposition. Sediment accumulations exceeding 3 ft resulting from a single event have been measured in
the active channel in Potrillo Canyon; however, no sediment budget analysis has been performed on the

Pajarito Plateau.

Both surface runoff and erosion are generally accelerated over areas where the natural soit surface has
been disturbed, such as roads, firing site pads, and burning disposal sites (Graf 1975, 13-0009; Nyhan and
Lane 1986, 0159). In addition, overland flow velocities (discharges) increase proportionally to the square
root of the angle of the slope, and as velocities increase, greater amounts of sediment—and any associated
contaminants—will be transported away from their original disposal site. On gentle slopes, greater vertical

migration of contaminants will occur because of the increased infiltration of surface water.

There are wide variations in slope within OU 1085. On the mesa top and canyon bottomns, where slopes are
generally less than 2%, water flow is expected to be gradual and to preferentially deposit sediment and
contaminants in small catchment basins where the terrain levels out into a drainage. The canyon walls
range in slope from 30 to 90%. Drainages down these walls may carry significant quantities of sediment

and contaminants to the canyon bottom.

The canyon rims erode primarily by undercutting and subsequent breaking away of blocks of volcanic tuff
along natural joints and fractures. On north-facing canyon slopes, the vegetation—fairly mature ponderosa
pine, juniper, and scrub oak in a thin sandy soil—indicates fong-term stability of the slope, whereas the
steeper, south-facing canyon slopes are characterized by very scant pinon pine, juniper, and scrub oak.

Although erosion of these exposed south-facing slopes probably proceeds at a faster rate than that of north-

facing slopes, it is unlikely that there has been significant change in the past 50 years. In other words,

erosion of these slopes is not a significant contributor to the contaminant concentrations in either Threemile
or Pajarito Canyon.

Investigations within Los Alamos canyon systems have shown that a significant fraction of transported
constituents are particulates moved by surface runoff, whereas a lesser fraction moves as solutes in the
water (Nyhan and Hakonson 1976, 16-0038). Several radionuclides, including isotopes of plutonium and
uranium and many organic chemicals adsorb to soil particles. Many of these species preferentially adsorb
to the smaller fractions, whose cation-exchange capacity and specific surface area are greater than those of
the larger fractions. In Los Alamos area canyons, the <53-um (siit-to-clay) particles typically have total
plutonium concentrations 10 times higher than those of the 2- to 23-mm particles (Nyhan and Hakonson
1976, 16-0038). Hydrologic studies indicate that the silt-to-clay fraction is aiso the most mobile, readily
moving with storm-water and snowmelt runoft. On the other hand, because the coarser fractions make up

the bulk of total soil mass in canyon alluvium, the greatest adsorbed constituent mass is associated with
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these larger fractions. This material has also been demonstrated to be mobile during summer storm events

(ESG 1981, 0424).

The Phase | sampling plan considers these surface transport mechanisms at OU 1085 and their potential
for causing secondary contamination of channe! sediments. Under current and potential future land-use
scenarios, receptors could be exposed to these sediments through ingestion, dermal contact, and/or

inhalation.
4.6.2.2 Atmospheric Transport

PRS 14-005 in Aggregate 3 (an open HE-incinerator) may release constituents to the air during burn
operations. However, this interim status open burn/open detonation treatment unit is included in the
Laboaratory's RCRA Part B Permit Application: Its operational releases to the environment are currently
permitted. None of the other PRSs within OU 1085 consist of or contain air-emission facilities. Any
atmospheric transport of surface contamination at this operable unit, therefore, would be mainly by
resuspension of previously deposited surface contamination and its conveyance to downwind locations.
Several of the PRS—primarily the firing sites—are expected to have contaminated surface soil that could be

eroded by the wind.
4.6.2.3 Subsurface Transport in the Vadose Zone

The thickness of the unsaturated zone beneath OU 1085 suggests that migration of contaminants from the
surface to the main aquifer is unlikely. Refer to Subsection 2.6.2.3.3 of the IWP for a discussion of the
hydrology of the main aquifer beneath OU 1085. Groundwater transport in the main aquifer will, therefore,
not be considered a viable transport pathway in this stage of theARFI. It the results of Phase | of the RFI

indicate that contaminant migration has occurred, this decision will be reevaluated.

Perched water, however, may be present in OU 1085. Potential contaminant movement into perched water
and through fractures or faults in the subsurface is possible subsequent to infiltration or leaching into the
vadose zone. Perche®@ water is not likely to be a pathway of major concern. However, this pathway may be
considered during Phase Il investigations if the subsurface soil is shown to be contaminated during Phase |

RFI investigations. Currently, there are no wells on site that are used as a source of drinking water.
4.6.3 Potential Impacts

Because QU 1085 is currently used for Laboratory operations, onsite workers represent the only potentially
exposed population at the present time. To identify the presence of potential contaminants of concern at
the site, the screening assessment sampling plans compare soil or sediment samples with background

concentrations and SALs. (As mentioned in Section 4.2, SALs are based on a conservative, residential
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exposure scenario.) If soils are found to be contaminated (concentrations of potential contaminants of
concern are above background and SALs) in Phase | or Phase I, the potential for human exposure to these
contaminants will generally be quantified in a baseline risk assessment. For one PRS,‘ a VCA will be
undertaken using appropriate cleanup levels that will be determined by site-specific exposure assumptions.
Human exposure is estimated through a model of the reasonably maximum exposed individual, defined

using assumptions of current and future land use (EPA 1989, 0305).

Refer to Section 4.3 of the 1993 IWP (LANL 1993, 1017) for ER programmatic guidance on probable land-
use scenarios. Depending on site-specific parameters (e.g., types of contaminants present, migration
potential), different worst-case exposure scenarios may apply. For PRSs where two scenarios may be
applicable, the baseline risk assessment will include two analyses to determine the more conservative
scenaric. For any baseline risk assessment, the 95% upper-confidence limit (UCL) on arithmetic averagé
concentration of potential contaminants of concern in exposure areas, either surface or subsurface soils, is

sufficient to determine receptor exposures.

When a baseline risk assessment is conducted, the appropriate land-use scenaric will be determined and
used as input. For the foreseeable future, land use at OU 1085 will probably be the same as at the present
time. Under this scenario of continued Laboratory operations, onsite workers (individuals who work on or
near the site) and construction/maintenance workers (individuals who would be exposed to surface and
subsurface soils through excavation) are estimated to be the most likely reasonably maximum exposed
individuals. Onsite workers are assumed to be exposed routinely to contaminated surface media. For this
reason, baseline risk assessments done for PRSs having only surface contamination will use the onsite
worker scenario for evaluations of both current and future risks. These assumptions are based on the

expected extent of contamination and will be refined at the time of the risk assessment. . - -

For PRSs in OU 1085 that have both surface and subsurface contamination, the construction/maintenance
worker scenario is considereg to be the most conservative. These PRSs will be evaluated for future risks
by baseline risk assessment using that scenario (current risks for construction/maintenance workers are
evaluated by means of the Environment, Safety, and Health [ES&H] Questionnaire Program [LANL-AR-1-
10], which requires approval for any groundbreaking or soil-disturbing projects). The ES&H committee
determines whether tederal, state, or local regulations apply to the project (including Occupational Safety

and Health Administration [OSHA]) and assesses compliance.

Onsite workers may become exposed to contaminants of concern through inhalation of dust and volatile
compounds, incidental ingestion of soil and dust, dermal contact, and/or wholie-body radiation.

Construction/maintenance workers may be exposed through inhalation of fugitive dust or volatile
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compounds, incidental ingestion of contaminated soils, direct dermal contact with contaminated soils, and/or

whole-body radiation (see Table 4-1).
4.7 Potential Response Actions

Table 4-3 summarizes the potential response actions for each PRS aggregate. Remediation alternatives
must achieve acceptable risk levels; however, choosing between alternatives that meet human health risk
requirements will be based on factors such as ecological impact, cost, regulatory concerns (in addition to
risk), impact on Laboratory operations, socioeconomic impacts, and public concern (Appendix I, IWP)
(LANL 1993, 1017); variations in the previously mentioned parameters may mandate different response
actions for PRSs containing essentially identical contamination characteristics. Note that all actions refer to
potential or known surface soil problems that represent the contaminants of greatest concern at the site.
Subsurtace contaminants could require other technologies (e.g., steam injection for vadose zone
contaminants). The Phase | investigations will guide the decisions concerning remediation alternatives for

some PRSs, and will guide the design of Phase Il investigations or CMSs for others.
4.7.1 No Further Action

The OU 1085 PRSs proposed for NFA on the basis of archival information are listed in Table 1-4 and
discussed in Chapter 6. Appendix | of the IWP (LANL 1993, 1017) describes the procedure for using
archival information to determine whether a PRS meets the criteria for NFA (the PRS is presents no
significant health, safety, or other type of risk, is an approved accumulation area; or will be addressed within
another PRS).

Consistent with the decision logic presented in Figure 4-1, additional PRSs may be proposed for NFA

following Phase | or Phase |l investigations. The criteria to be used for these sites are as follows:
Criterion 1. There is no evidence of any unmitigated contaminant release from the PRS.

Criterion 2. The PRS is an approved accumulation area currently regulated under 40 CFR 262,
Standards Applicable to Generators of Hazardous Waste. Releases will be cleaned up immediately
in accordance with the Laboratory's Contingency Plan, Spill Prevention Countermeasures and

Control Plan, and/or administrative requirements.

Criterion 3. The PRS will be addressed within another PRS.
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Table 4-3
Potential Response Actions for Each PRS Aggregate*
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Subsection PRS Description Sslslslzs |8 |[s8l8 |8 (8|S
5.1 Firing site at TA-12 X X X1 X X X
5.2 Radioactive lanthanum site at TA-12] X X X X X X
5.3 Western area at TA-14 X X X X
5.4 Central area at TA-14 X X| X | X
5.5 Septic tank at TA-14 X X X X X X
5.6 East site and west magazine X1 X| X ]| X X X

* Note that this table is not meant to be all-inclusive; selection of the preferred response action will
uitimately be based on future land use scenarios, risk analysis and other factors as mentioned in Section 4.4
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4.7.2 Soil Removal and Treatment and/or Disposal

This alternative applies to areas of limited soil contamination, such as firing sites or surface drainages
having contaminated sediments. This remedy would involve excavation of soils having contamination that
exceeds the site-specific cleanup levels estabiished during the CMS. Depending on the nature of
contamination and the type of disposal facility used, the removed soil may be either treated and disposed of

or disposed of directly without treatment.

Soils requiring treatment would be treated in accordance with the type of contamination. In general, any
treatment should reduce the volume, toxicity, and/or mobility of a waste. For wastes to be disposed of in a

RCRA land disposal unit, the treatment must alsoc meet RCRA land-disposal-restriction (LDR) standards.
4.7.3 Excavation

This alternative could apply to areas where wastes have been buried. Such buried waste materials or
contaminated subsurface structures (e.g., septic tanks) and any surrounding contaminated soil would be
excavated, containerized, and treated or disposed of as appropriate. Treatment and disposal would be as

described in Section 4.7.2.
4.7.4 Containment

This alternative applies to contaminated soil or buried waste areas for which infiltration, surface runoff,
and/or resuspension have been identified as migration pathways. Various technologies exist for containing
contaminants and thereby preventing further migration. The specific technology chosen will depend on the
identified contaminant migration pathway.

Capping can be used to prevent migration by infiltration (using impervious caps of compacted soils,

concrete, asphalt, or synthetic membranes) or resuspension (using caps of coarse soils or vegetation).

Surface water diversion technigues (grading, terraces, ditches, or berms) can be used to prevent migration

by surface transport.

In general, containment is not a preferred remediation alternative because it does not reduce contaminant

toxicity and volume, and its long-term effectiveness is limited.
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4.7.5 In situ Remediation

While bioremediation of HE is a promising in situ remediation option for some PRSs in OU 1085, existing
data on HE contamination do not provide enough information to decide if it is a feasible alternative. At the

time of actual field remediation, all in situ options for all PCOCs will be evaluated for applicability.
4.8 Sampling Strategies for PRS Aggregates

Sampling strategies for OU 1085 aggregates are summarized in Table 4-4.

4.8.1 Sampling for Screening Assessment

The premise of sampling for screening assessment is that samples can be taken that represént the
maximum contaminant concentration in a PRS. Sample locations are biased either by knowledge of the
physical process responsible for the potential contaminant distribution in space (or time) or by preliminary
field screening and/or mobile laboratory methods. If field screening is used to select sample locations, then
it is critical that methods be available for all potential contaminants or that a smaller set of potential
contaminants can be used as surrogates for the remaining PCOCs. In the OU 1085 RFI, knowledge of the
physical process responsible for the potential contaminant distribution is generally used to guide the

selection of biased samples. for screening assessment.

Screening assessment sampling data will provide an estimate of the proportion of the site that exhibits
concentrations that could exceed SALs. These measured values will be compared to SALs (1993 IWP),

which are based on a conservative residential exposure scenario.

Screening assessment sampling results could also be used in support of a baseline risk assessment. Data

trom neighboring PRSs may be combined into a single baseline risk assessment, which is possible if
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Table 4-4
Sampling Strategies Used in OU 1085 Aggregates
VOLUNTARY
AGGREGATE SCREENING | BASELINE RISK CORRECTIVE
ASSESSMENT | ASSESSMENT
SUBSECTION DESCRIPTION SAMPLING SAMPLING ACTION
SAMPLING
5.1 Firing site at TA-12 X X X
5.2 Radioactive lanthanum site X
at TA-12
5.3 Western area at TA-14 X
54 Central area at TA-14 X
5.5 Septic tank at TA-14 X
5.6 East site and west X
magazine
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these PRSs fall within an exposure area for the risk scenario and the list of COCs is similar. It is important
to note that use of positively-biased data creates a conservative risk assessment, but also is one step closer

to a representative risk assessment as compared with the assumptions used to derive the SALs.

The portion of the field sample that is submitted for laboratory analysis will also be biased by field survey or
mobile laboratory results. Thus, sampling for screening assessment may have two levels of biasing which
will increase the chance of sampling concentrations that may exceed SALs. In addition, subsurface borings
(>12 in. length) will often be field screened for potential contaminants (e.g., radioactivity, HEs, volatile

organics, metals) for health and safety purposes.

For some screening assessment surveys, the number of samples is based on quantitative statements of
error tolerances. These are stated as the desired probability of detecting potential contamination when a
certain percentage of the site is expected to be contaminated. For example, the decision maker may state
that he or she wants to detect contaminants above SALs at least 90% of the time, if 25% of the site is
known to be contaminated from knowledge of process. The binomial presence/absence sampling model
(also known as the “nomogram” approach in the IWP) supplies the number of independent analyses of the
PRS that must be taken to meet this performance goal (see Appendix H, IWP) (LANL 1993, 1017) For the
above example, nine independent analyses are required to meet the decision maker's uncenrtainty
tolerances. As noted above, these samples will be biased by field screening and do not assume a grid
sampling pattern. The derivation of the binomial presence/absence sampling approach is given in Appendix
H of the IWP (LANL 1993, 1017). The screening assessment sampling approach uses biasing techniques to
increase the probability that the samples sent for laboratory analysis represent the maximum for a PRS,
This biasing provides a probability statement that is conservative (i.e., the probability of detecting

contamination is greater than 90%).

False negative errors are controlled in screening assessment surveys, but false positive errors are not
controlled. However, the consequences of a false negative decision are more serious (propose NFA for a
contaminated PRS) than are the consequences of a false positive error (collect additional data). Screening
assessment sampling is most appropriate where there is reliable historical or archival data that indicate that
the PRS is not known to be a problem (a true negative) and biased sampling is possible. For PRSs where it
is likely that potential contaminants are above SALs, then baseline risk assessment sampling is more
appropriate.

4.8.2 Baseline Risk Assessment Sampling
Baseline risk assessment sampling is recommended for PRSs where archival data or existing anaiytical

data indicate that PCOCs are likely to be above SALs. The main difference is that in addition to providing
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data for a screening assessment, these data must be suitable for a baseline risk assessment. Data used in
a baseline risk assessment must be representative of the heterogeneity within the exposure area and have
adequate quality assurance (QA)/quality control (QC) measures. The absolute minimum number of samples
that are adequate for a baseline risk assessment is three iaboratory analyses, but the actual number for any
PRS is based on the heterogeneity of the PCOCs and the exposure scenario. Field screening or mobile
laboratory results may help determine the spatial or temporal extent of the potential contaminants, but these

data will not be used to bias sampling.

The most important difference between baseline risk assessment sampling and sampling for screening
assessment is the lack of biasing in the baseline risk assessment sampling, which yields a sgt of samples
that is more representative of the exposure scenario. The likely exposure scenarios for these PRSs or PRS
aggregates are a construction worker or recreational user scenario. A construction worker excavation
scenario assumes that exposure occurs from the average concentration in 5-ft-depth increments. Thus, the

sample should be collected to represent the average concentration in a 5-ft soil core.

A statistically based sampling design should be developed for baseline risk assessment surveys. Key
design inputs for a statistically based survey are the spatial variation of the PCOCs and the laboratory
measurement performance for these PCOCs. In some cases, such information for the PCOCs and the PRS
will not be available, so professional judgement will be used to design the baseline risk assessment survey.
All baseline risk assessment surveys will include a sufficient amount of QA/QC so that these design inputs

will be known and a post-hoc assessment of data sufficiency can be made.
4.8.3 Voluntary Corrective Action Sampling

VCA sampling results will not be used in a screening assessment. The purpose of VCA sampling is to
define the extent of contamination and to collect other information to guide site remediation. Media
characteristics (e.g., organic material content) and the lists of COCs are important factors used to guide
remediation. Thus, VCA sampling plans will vary based on the extent of the historical information on the
PCOCs and other site characteristics. The verification sampling (during and postremediation) is not
considered to be pan of VCA sampling; such sampling is needed to ensure completion of the VCA and will
be described in the VCA plan.

4.8.4 Phase Il Investigations

For CU 1085 PRSs where no contaminants of concern are found during Phase | investigations, of proposal
of NFA will be recommended. A Phase Il investigation will be required for any PRS where contaminants of
concem exceeding SALs or background levels are found, unless the Phase | data are sufficient for baseline

risk assessment or for implementing a VCA.
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For sites requiring Phase |l data for a baseline risk assessment, the Phase I} investigation must provide
data adequate for estimating exposure concentrations of the contaminants of concern. For sites slated for
VCA, the Phase Il investigation must provide data adequate for establishing the extent to which

contamination exceeds cleanup levels.
4.9 Phase | Field Operations

The Phase | sampling plans (described in Chapter 5) will be implementéd by means of three principal
operations: field surveys, sampling, and field screening. Each will be carried out in compliance with
Standard Operating Procedures (SOPs) that have been formally adopted by the ER Program (see
Environmental Restoration Standard Operating Procedures —LANL 1992, 0688) or are in the process of

formai adoption (see Appendix B).
4.9.1 Field Surveys

Field surveys, which help identify sampling locations, include radiological surveys, land surveys, and
geomorphic surveys. During Phase |, samples will be field-surveyed for radioactivity and HE. This
information will be used to ensure compliance with health and safety requirements for field activities. (Refer
to the Health and Safety Plan [Annex I} for specific details on field screening requirements.) Field survey
results may also be used to make decisions in the field concerning sample analysis. For example, if the
field screening results indicate higher-than-expected levels of potential contaminants of concern, the

number and/or types of laboratory analyses may be modified.
4.8.1.1 Radiological Surveys

Radiological surveys will be used for PRSs at which radionuclides may be present, to quickly pinpoint areas
of potential contamination for biased sampling for screening assessment. All field samples will be screened
onsite for gross alpha and gross beta-gamma radioactivity: gross alpha by means of a hand-held alpha
scintillation detector and a rate meter or a long-range alpha detector (LRAD), gross beta-gamma by means

of a hand-held Geiger-Mueller detector (or other appropriate detector) and a rate meter.
4.9.1.2 Land Surveys

Land surveys are used to establish the locations and geographic coordinates of features important to the
RFI, such as septic tanks, drainlines, leach fields, outfalls, and PRS boundaries. The locations of features
that have been removed or are below the land surface will be established through engineering surveys
(based on coordinates determined from review of available drawings, maps, and photographs).

Engineering surveys will also be used to establish coordinates for features that have been located in the
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field but have no existing coordinates. All land surveys will be conducted according to approved Laboratory
procedures (LANL 1993, 0688).

Technical personnel carrying out land surveys at OU 1085 will also cooperate with the Laboratory Facilities
Engineering Division to identify the positions of all subsurface utilities near each PRS (electrical, water, gas,

air, telephone, and vacuum lines).
4.9.1.4 Geomorphic Surveys

At several PRSs, contaminants may have been transported by surface runoff. Sampling will therefore be
focused on sediment catchments likely to have received contaminated runoff. Geomorphic surveys, which
are used to identify drainage patterns, channels, and areas of erosion and sediment deposition, will provide
data based on which specific sampling locations can be selected. Guidance for conducting geomorphic
surveys is contained in LANL-ER-SOP-03.08 (LANL 1993, 0875).

4.9.2 Sampling of Soils and Sediments

The Phase | sampling activities for OU 1085 PRSs will include collection of surface and subsurface soil and

sediment samples.

Soil samples will be collected from the locations judged most likely to contain any potential contaminants of

concern from operations at the PRS, and sediment samples will be coilected from catchment areas

receiving runoff from the PRS.

The following SOPs will be used for sa,mple collection:
¢ LANL-ER-SOP-06.09, Spade and Scoop Method for Collection of Soil Samples
¢ [ANL-ER-SOP-06.10, Hand Auger and Thin-Wall Tube Sampler

Quality control (QC) samples will also be collected, to ensure that the quality objectives specified in the
Quality Assurance Project Plan (QAPP, Annex ll) have been met. The type and minimum number of such

samples are specified in the generic QAPP (LANL 1991, 0412), as incorporated in Annex II.
4.9.2.1 Field Quality Assessment Samples

The purpose of collecting field quality assessment samples is to quantify the performance of a sampling
technique (surface samples taken by a hand auger, boreholes taken by a diamond drill, etc.). Thus,

adequate data should be collected within OU 1085 to permit evaluation of each sampling method. Many .

kinds of quality assessment samples can be collected (e.g., collocated samples, homogenate subsamples,
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field duplicates), and the type and number of these samples depends on the major source of variation in the
sample collection process. The implerhentation plan for QU 1085 will use guidance in the IWP (Appendix H,
section 7.0; LANL IWP 1993, 1017) and survey-specific requirements in determining the number and type of
field quality assessment samples. A brief discussion of the types of field quality assessment samples

proposed in sampling for screening assessment and baseline risk assessment surveys is presented below.

Screening assessment sampling surveys usually involve collecting discrete samples from the surface or a
segment of a soil core. These samples are selected by field screening or judgment to increase the probability
the sample concentrations will be found that exceed SALs. Quality assessment samples will be taken at
random to quantify the effectiveness of the biasing (within the PRS or in the soil core). Another quality
assessment investment is to collect collocated samples. Collocated samples help determine the local
variation in PCOCs, which is important to know when designin the statistical survey. A roughly equal number
of quality assessment samples for evaluating the biasing procedure and for collocated samples wili be
allocated.

Material that is representative of the risk scenario will be collected during the baseline risk assessment
surveys. In some cases, samples will be homogenized in the field before being submitted to the analytical
laboratory. The largest source of variation is usually from field sample preparation (homogenizing), which
indicates that the best investment in field quality assessment for baseline risk assessment surveys is the
collection of additional subsamples of the homogenate. Collocated samples will also be collected, but the
desired ratio is three additional subsamples for every one additional collocated sample. The rationale for this
investment is that field quality assessment information for collocated samples will be collected in the
screening assessment surveys, and that sample homogenization is expected to contribute an order of

magnitude more variation to the samplih§ bfbdess than does local spatial variation of PCOCs.
4.10 Recordkeeping and Field Logs

All records generated by OU 1085 field investigations will be processed and archived in accordance with the
Records Management Plan presented in Annex IV of the IWP (LANL 1993, 1017). Records generated during
field activities will be documented in the field log. Records documenting activities occurring after samples
have been shipped from the field to the analytical laboratory, including laboratory analyses, laboratory
analytical results, data validation, data analysis, and preparation of the RFI Report, will be archived in

accordance with the Records Management Plan.

A field log will be maintained during the sampling program. The log will document all field activities, including
the sampling activity; record the information obtained from the field screening instrumentation; identify the
procedures used in sampling and sample site selection; identify the personne! involved; and record any other

information pertinent to the sampling process and to the quality of the results. Field logs maintained by
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individual field team members will be consolidated into a master log at the end of each major sampling

activity.

The completed field log will document the implementation of this work plan. Most importantly, it will
document the site-specific decisions of the field team leader required under the phased approach bresented
in this plan, as well as any modifications to the plan required to address unanticipated site conditions.
Because sampling and site characterization are essentially processes of discovery, minor modifications to
the sampling plan and to its implementation procedures may occur. As a vehicle for documentétion, the field
log will be written to provide sufficiently comprehensive descriptions of the sampling activities and their

rationale so that modifications to the work pian are not expected to be needed. .
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5.0 Sampling and Analyses Plans for Aggregates at TA-12 and TA-14

All PRSs in OU 1085 will be evaiuated according to the decision process presented and discussed in
Chapter 4. In Chapter 5 we address those PRSs and aggregates that remain to be evaluated and for

which sampling and analysis plans must be developed.

Table 5-1 shows the PRSs for which sampling and analysis plans have been developed. In addition,
the table shows all the PRSs, including those recommended for DA and NFA. PRSs recommended
tor NFA are discussed in Chapter 6, while those PRSs recommended for DA are discussed with their

associated aggregates in Chapter 5.

The PRSs have been divided into six aggregates determined for the most part, by geographical
location and occasionally (as in Aggregate 6) by the function of the PRS. The locations of the

aggregates are shown in Figure 1-3 and 1-4.

The following sections of Chapter 5 discuss the individual aggregates, describe the individual PRSs,

and provide the rationale for the sampling plans or recommendation for DA, where appropriate.

5.0.1 POTENTIAL RELEASE SITES RECOMMENDED FOR NO CURRENT RCRA FACILITY
INVESTIGATION WITHOUT FURTHER CHARACTERIZATION

The purpose of this section is to identify those potential refease sites (PRSs) that do not require a
current RFI. All PRSs covered in this chapter are recommended for investigation or DA. The locations
of these PRSs are shown in Figures 1-3 and 1-4. To this end, a four-step evaluation criteria for DA
following archival investigation was developed and is described in Subsection 4.1 of Appendix | in the
1993 WP (LANL 1993, 1017). Based on the criteria, the PRSs are recommended for either:

* DA, resulting in deferred characterization until the closure of the interim status unit under the

Closure and Post Closure Plan in the RCRA Part B permit application; or,

* DA, resulting in deferred characterization (after an initial sampling campaign to investigate
potential off-site migration) until the site is decommissioned if the PRS is an active operation,
or is intimately associated with an active operation that presents no current human health or

environmental risk
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Table 5-1
AGGREGATE INVESTIGATE PRSs NO ACTION PRSs
Deferred Action No Further Action
Work
Work Plan Work Plan Plan
Section SWMUs AOCs Section PRS Section PRS
1 5.1 12-001(a) | C-12-001 6.24.1 {12-002
(TA-12: 12-001(b) | C-12-002 6.2.4.2 |12-003
Inactive Firing C-12-003
Site) C-12-004
C-12-005
2 5.2 12-004(a) 6.2.2 C-12-006
(TA-12: 12-004(b)
Radioactive
Lanthanum
Site)
3 5.3 Site wide sampling to 5.3.7 14-001(f)
(TA-14: determine possible 14-002(a,b,f)
Western Area) migration of 14-009
contaminants 14-010
C-14-002
C-14-008
4 5.4 Site wide sampling to 5.4.7 14-001(a,b,c) [6.1.2 14-004(b)
(TA-14: Central determine possible 5.4.7 14-001(d,e) 6.2.3.1 14-004(a)
Area) migration of 5.4.7 14-001(g) 6.2.3.1 14-004(c)
contaminants 5.4.7 14-005
5.47 14-006
547 C-14-005
5.47 C-14-006
5.47 C-14-007
5.4.7 C-14-003
5.4.7 C-14-004
5 5.5 14-007
(TA-14: Septic
Tank)
6 5.6 14-002(c) | C-14-001
(TA-14: East 14-002(d) | C-14-009
Site & West 14-002(e)
Magazine) 14-003
Unknown 6.2.4.3 | 14-008
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A detailed description of each PRS and the rétionale for the associated decision are contained in the
subsections of Chapter 5 devoted to that aggregate of PRSs. The order of presentation in each
aggregate subsection is HSWA Module VIl SWMUSs, non-HSWA Module SWMUs and AOCs, and
HSWA and non-HSWA SWMuUs and AOCs that are recommended for DA in conjunction with

sampling to explore off-site migration.
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5.1 TA-12 Firing Site - Aggregate 1: SWMUs 12-001(a) and 12-001(b);
and AOCs C-12-001, C-12-002, C-12-003, C-12-004, and C-12-005

5.1.1 Background

TA 12 (L-Site) is a decommissioned firing site totally contained within the present TA-67. TA-67
was established in 1989, when the Laboratory redefined technical area boundaries, and includes
TA-12 and a buffer zone. Aggregate 1 at TA-12 contains 7 PRSs subdivided into two parts: west
and east (Table 5-2). The rationale for aggregating these PRSs is that they were all part of the
same firing site. Also present in this aggregate is SWMUs 12-002 and 12-003 recommended for
NFA (see Chapter 6).

L-Site was constructed in 1944 for Explosives Division (X-Division). Early experiments were
performed by the Terminal Observations Group (X-1B) (Linschitz 1945, 21-0013). X Division was
involved in the development and performance testing of explosives and in the studies of
detonation physics. Terminal observations were lens diagnostic methods in which explosives
were detonated in close proximity with steel plates or spheres, and the resulting indentations
were examined to understand detonation propagation for different types of explosives. The
principal structure, constructed in 1944, was a below-ground, steel-lined firing pit (TA-12-4) used
for recovery shots. HE calorimetry experiments were performed by Group X-1B during June 1946
(Linschitz 1945, 21-0013).

Group X-1B transferred to M Division in 1946 (Hawkins 1983, 21-0090). During the late 1940s and
early 1950s, HE shots were fired at L-Site by several groups including M-6 (Flash Photography)
(Watanabe 1993, 21-0083), X-8 (Detonation Wave Research) (Harris 1993, 21-0071), and GMX-2
(Explosives Research and Development) (Harris 1993, 21-0071). By 1951, GMX-2 was the
operating group at L-Site (Harﬁs 1993, 21-0071). Unfortunately, former Laboratory employees
were unable to recall the specific firing activities at L-Site. By 1962, Group GMX-7 (Detonators,
Firing, and Cables) had taken charge of L-Site (Anderson 1962, 21-0012). They supervised a
small-scale cleanup of dispersed HE at that time (Anderson 1962, 21-0012).

The following PRSs (see Figure 5-1-1 and 5-1-2) resulted from operations at the L-Site firing area:
Eastern Area

SWMU 12-001(a) (TA-12-4) is a steel-lined firing pit located approximately 800 ft east of the
TA-12 entrance. The pit is structured in a hexagonal shape measuring 10.5 ft on each side by
11.5 ft deep. A steel cover 20 ft by 22 ft by 5 ft filled with soil covers the top. The cover has a 5 ft

by 5 ft hole in the middie that was used to lower explosives into the firing area. Recovery shots,
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Table 5-2

PRSs in the Firing Site Aggregate

BUILDING \
; PRS NUMBER DESCRIPTION
Eastern Area:
i 12-001(a) TA-12-4 Firing site (decommissioned)
" 12-001 (b) Firing site (decommissioned)
C-12-005 TA-12-6 | Junction box (decommissioned)
Western Area:
C-12-001 TA-12-1 | Trim building (decommissioned)
C-12-002 TA-12-2 Control chamber (decommissioned)
C-12-003 TA-12-3 - Magazine (decommissioned)
C-12-004 TA-12-5 i Generator building (decommissioned)
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which also involved uranium, were done in the pit. The site was abandoned in 1953, but the firing
pit remains intact (LANL 1993, 21-0077).

SWMU 12-001(b) is an bpen firing pit located approximately 175 ft east of the steel-lined pit
[SWMU 12-001(a)] on the north side of Redondo Road. The open pit is an approximately 21 ft
long by 17 ft wide by 3 ft deep oval. During 1945, the pit was used by Group X-1B for calorimetric
experiments (Martell 1993, 21-0076). A wide range of HE shots involving uranium and lead were

done in this pit following World War |I.

C-12-005 (TA-12-6) was the junction POX for the firing site located 25 ft southwest of the
steel-lined firing pit. The purpose of the structure was to act as a relay between the control
" building (TA-12-2) and the two firing sites. Approximately 750 ft of detonation wire connected the
junction box with the control building. This detonation wire and some conduit remain at the site.
The structure measured 3 ft wide by 4 ft long by 4 ft high with a soil berm on three sides (LANL
1993, 21-0078). The structure housed diagnostic equipment, signal cables, and electrical power.
Explosives were not directly associated with the junction shelter (Martell 1993, 21-0056). The

structure was built in 1945, abandoned in 1953, and burned in 1960.
Western Area

This site was abandoned in 1953 and the buildings burned in 1960 (LANL 1993, 21-0078). The
typical procedure for disposal of these wooden buildings was to fill each structure with
combustible material (e.g., paper, wood, tires ), add diesel! fuel, and ignite it. Any small amount of
unburned material would normally be taken to the S-Site burning ground; remaining non-
combustibles would be taken to the material disposal areas. However, remains of the trim building
still exist. Funds were not available for cleanup (Martell 1993, 21-0073).

C-12-001 (TA-12-1) was the trim building for the firing site. The building was of wooden frame
construction, measuring 16 ft long by 16 ft wide by 9 ft high with soil fill on three sides and on top
(LANL 1993, 21-0078). The trim building was built in 1944 and used to prepare HE for
detonation. HE was molded at S-Site and then transported to L-Site for final preparation. Pins and
detonators were attached to HE within the building. Pins are thin rods around the explosive that
are used to time the detonation speed. Sometimes the HE was shaved and trimmed but no major
changes were made to the explosive. Scrap trinitrotoluene (TNT) and cyclonite (RDX) from the
trim building operation would have amounted to only one pound a month. (Martell 1993, 21-
0073).

The building was heated using electricity produced by a nearby generator. The electrical wires

running from the generator building (TA-12-5) are still on the ground. The electricity was used to
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heat ethylene glycol contained in four radiators. Since electrical heating was used, it is believed
that the trim building did not have asbestos shingles for fire protection. No evidence of asbestos
is visible at the building site (Martell 1993, 21-0073).

C-12-002 (TA-12-2) was the control building for the firing site. This structure was located on
the south side of Redondo Road 100 {t east of the TA-12 entrance. The building, constructed in
1945, was of wood frame construction measuring 8 ft long by 8 ft wide by 8 ft high with soil fill on
three sides and on top (LANL 1993, 21-0078). It is believed that the presence of radiocactivity or
chemical PCOCs are unlikely in the structure (Martell 1993, 221-0073). However, a 1959 report
indicated that the structure was contaminated with HE (Blackwell 1959, 21-007).

C-12-003 (TA-12-3) was the HE-storage magazine for the firing site. This structure was
located on the north side of Redondo Road 50 ft east of the TA-12 entrance. The magazine, built
in 1944, measured 6 ft long by 6 ft wide by 7 ft high with soil fill on three sides and top (LANL
1993, 21-0078). Because it is unknown if spillage of explosives occurred, contamination could

exist within the building. The bermed soil is all that remains at the site.

C-12-004 (TA-12-5) was the generator building for the firing site. The building was originally
located adjacent to TA-12-6, but was then relocated 10 ft north of the control building in March
1952 (LANL 1993, 21-0078). The barrel holder that held the drums of fuel oil remains at the site. It
is possible that oil and fuel used to produce heat or generate power may have contaminated the
ground under the barrel holder (Martell 1993, 21-0056). The building was abandoned with the
rest of the site in 1953.

5.1.3 Conceptual Exposure Model
5.1.3.1 Nature and Extent of Contamination

The firing site PRSs were used in firing experiments and are suspected of being contaminated
with HE residues and degradation products, uranium, and metals. Chunks of HE were found
scattered around the firing site PRSs. During a screening radiation survey on April 23, 1993,
conducted for a preliminary survey, readings of approximately twice background were found in the
open firing pit [PRS 12-001(b)] using a Geiger-Miiller thin-window probe, indicating the presence
of beta-gamma emitting radionuclides (Martell 1993, 21-0066). The steel firing pit [PRS 12-001(a)]
was not entered, but no results above background were found using remote survey techniques
from outside the structure. However, results of an internal survey of this structure on June 14,
1993, indicated the presence of beta-gamma emitting radionuclides (Martell 1993, 21-0079). The

survey results for both PRSs suggest uranium contamination, the beta-gamma emission being
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mainly from uranium decay products. During the second survey, smalil pieces of uranium and HE

were observed in the open firing pit.

On June 24, 1993, field spot-test kits were used to survey for explosives at the two firing siteé. At
the steel firing pit, swipes from the outer walls, metal pieces on the ground near the opening of
the pit, and soil around the pit were all negative. Swipes taken from the interior of the steel pit,
including the white residue on the walis and soil from the bottom (taken earlier during the radiation
survey on June 14, 1993), were also negative. All swipes of the surface and near-surface soils, as
well as material believed to contain uranium in the open firing pit, were negative. However, small
pieces of pink material, identified in earlier field visits, tested positive for trimethylene-trinitramine
(RDX) which was consistent with the laboratory analysis of this material. Other pieces of suspected
HE tested positive for TNT (Harris 1993, 21-0082).

The other PRSs in this aggregate are the former locations of wooden buildings associated with
firing experiments. PRSs C-12-001, C-12-002, and C-12-003 were reported in a 1959 inspection
to be contaminated with HE (Blackwell 1959, 21-0007). PRSs C-12-004 and C-12-005 were
reported to be free of radioactive and HE contamination (Blackwell 1959, 21-0007). However, C-
12-004 was the site of a generator shelter where a stand for fuel barrels still remains. Oil and fuel
may have contaminated the ground in this area. Although these buildings were burned in 1960,
some of the locations have noncombustible debris remaining in place (concrete blocks, metal
radiators, etc.). There is no reason to suspect that radionuclides were ever used in any of the

structures.

5.1.3.2 Potential Pathways and Exposure Routes

The conceptual exposure model is presented in Figure 5-2 and a summary of exposure

mechanisms and human receptors is presented in Table 5-3.

Surface soils around the pits may have been contaminated due 1o dispersion of explosives,
radionuclides, and metals during detonations. The surrounding area appears to have been
scraped or bulldozed to a radius of approximately 150 ft. Information from an expert in similar
operations indicates that this was probably done to reduce fire danger from combustion of local
vegetation rather than to remove debris from the area (Martelt 1993, 21-0073). Some residual
contamination, consisting of HE and or HE breakdown products, may remain in surface soils and

debris around the burned buildings.
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Table 5-3

Exposure Mechanisms and Receptors

tor L-Site, Aggregate 1

PRS

POTENTIAL AREA
OF CONTAMINATION

RELEASE
MECHANISM

FUTURE
POTENTIAL
RECEPTORS

12-001(a),
12-001(b),
C-12-001,
C-12-002,
C-12-003,
C-12-004,
C-12-005

Surface soil in and
around firing pits and
at burned buildings

Wind dispersion

Surface water
infiltration

External irradiation

Recreational users

On-site workers
(e.g.,construction
workers)

12-001(a)

Structure (steel pit)

External irradiation

Recreational users

On-site workers
(e.g.,construction
workers)
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The mesa in this area is relatively flat and no defined drainage channels are evident; therefore,
surface water runoff is not considered to be a major migration pathway. Breakdown of HE (e.qg.,

TNT) into various degradation products has occurred since the site was abandoned.

A more detailed description of the migration pathways, conversion mechanisms, potential
receptors, exposure pathways, and exposure assumptions relevant to the entire Operable Unit

1085 are presented in Chapter 4.
5.1.4 Remediation Decisions and Investigation Objectives

5.1.4.1 Problem Statement (DQO Step 1)

The TA-12 firing site aggregate PRSs contain potential HE (e.g., TNT and RDX), metals, total
petroleum hydrocarbons (TPH), and radionuclide contamination of surface and near-surface soils
due to past firing site operations and burning of associated buildings and structures. The steel-
lined firing pit contains soil sediment that may be contaminated due to firing experiments. Since
operational activities at the firing sites ceased in the early 1950s, the potential residual explosive

materials and other potential contaminants have weathered for approximately 40 years.

The Phase | problem is threefold: 1) evaluate the potential health risk related to exposure to the
steel firing pit (PRS 12-006[a]), 2) remove contatminants at PRS 12-001(b) under the VCA option,
and 3) determine if PCOCs are present at any of the remaining PRSs contained in the firing site
aggregate. PCOCs are defined for most constituents, on a PRS by PRS basis, as contaminants

with associated areas of contamination that have concentration levels exceeding a threshoid.

Off-site transport of contaminants due to erosion or other natural forces is not anticipated to have
significantly occurred, as the topographical relief is slight. Sheet erosion is the most likely source
of any slight soil migration.

5.1.4.2 Decision Process (DQO Step 2)

The objective of the Phase | investigation for this aggregate is similarly threefold: 1) characterize
the steel firing pit (PRS 12-001(a)) for health risk assessment, 2) conduct a VCA for PRS 12-
001(b), and 3) conduct a screening assessment at each remaining PRS to determine if COCs
exist in surface soils at concentration Ievels that are greater than screening action levels (SALs);
are outside the normal range of background; or, in combination with other PCOCs, are at
screening levels of concern (for details on the generic decision logic for screening assessment,
see the 1993 IWP Section 4.1.4 and Appendix J). If any of these three conditions is attained for a

set of PCOCs, then those constituents are designated COCs.
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If COCs are identified at a PRS, then further action may be taken to refine the conceptual
exposure model through further site characterization (e.g., risk assessment), or to proceed
directly to consideration of remediation alternatives through a CMS, VCA, or an interim measure. If
no COCs are identified for a particular PRS, then NFA will be proposed for that PRS.

5.1.5 Data Quality Objectives for the TA-12 Firing Site Aggregate 1

5.1.5.1 Data Inputs (DQO Step 3)

The primary data needs in support of the screening assessment decisions are identification and
concentrations of PCOCs in surface soils. The primary data needs in support of the preliminary

baseline risk assessment are the characterization of the unit risk area.

5.1.5.2 Boundaries (DQO Step 4)

The potential boundaries of contamination for PRSs at the TA-12 firing site aggregate are surface
soils defined by the individual PRS boundaries and extending to a depth of 6 in. The PRS

boundaries for the PRSs are defined as follows:

1. The steel-lined firing pit [SWMU 12-001(a)] boundaries are twofold: the first
boundary is defined by the steel-lined pit interior, and the second by an area defined
by a 150-ft radius from the center of the steel-lined pit to the surface scraping berms
created when the site was clear prior to firing operations in the 1940s. The later
boundary excludes the steel-lined pit and the boundary defined by PRS 12-001(b)
which is proposed for VCA (Figure 5-2).

2. The boundary for the open firing pit [SWMU 12-001(b)] is also an area defined by a
150-ft radius (Figure 5-2). A central interior area of this circle, corresponding to the
firing pit depression, is anticipated to exhibit greater levels of contamination than the
perimeter. Consequently, the VCA will be impiemented for both the interior area and

the outer area.

3. The boundaries of the burned buildings and structures consist of their former sites.
These sites are well defined because they have been left intact subsequent to the
burn operations. A slight drainage exists on the north side of the former magazine
site (C-12-003). This drainage will be investigated in a separate sampling event from

the magazine (Figure 5-3).
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5.1.5.3 Decision Logic (DQO Step 5)

Risk assessment decision rules are stated for PRS 12-001(a) in terms of the 95% UCL of the
arithmetic mean for each COC. If the 95% UCL of the mean is greater than the maximum sampled
value, then the maximum value will be used to evaluate health risk. Should the calculated risk
exceed target risk values, and the background risk contributes a large share of that risk, a separate

risk value related to background concentrations will be calculated.

VCA decision rules for PRS 12-001(b) are that confirmatory sampling will be biased and
conducted at sites where large pieces of HE have been removed from the surface soils.

Confirmatory sampling for radionuclides will be biased based on radiation field screening values.

Screening assessment decision rules are stated for each remaining PRS in terms of the maximum
observed concentration of each PCOC. If, for any PRS, the maximum observed concentration of
any PCOC is greater than its SAL and background, then further action may be taken to refine the
conceptual exposure model through further site characterization in support of a preliminary risk
assessment, or to proceed directly to consideration of a CMS, VCA, or an interim measure. If no
PCOCs are above SALs in a PRS, the PRS will be proposed for NFA.

Some adjustments are made to this decision rule to account for PCOCs for which SALs are less
than the normal range of background (e.g., beryllium), or if several PCOCs exhibit concentrations
that are close to SALs without actually exceeding them. Chapter 4 Subsection 4.1.4 and
Appendix J of the IWP (LANL 1933, 1017) provide details of the effect of these adjustments on

the decision rule.
5.1.5.4 Design Criteria (DQO Step 6)

5.1.5.4.1 SWMU 12-001(a) and SWMU 12-001(b) Sampling Designs

In the absence of existing data, professional judgment was used to design two screening
assessment sampling areas. The sampling conducted for SWMU 12-001(a) will be taken within
the 150-ft radius from the center of the steel-lined pit and will include the pit itself. Samples will be
taken in a semi-random manner with two sample taken from within the pit, and five randomly at radii
of 30 ft, 60 ft, 90 ft, 120 ft, and 150 ft.

VCA will be conducted for SWMU 12-001 (b) within the open firing pit and a 150 ft radius. Visible
pieces of HE and shrapnel chunks will be removed from the surface soils. All debris will be field-
screened for radiation and HE, flashed at the TA-16 burning ground, and removed to an
appropriate permitted landfill. Biased confirmatory sampling will then be conducted from the area

immediately beneath the removed pieces of HE. Biasing for radiation will be based on radiation
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field surveys. Five samples will be taken. These samples will be compared with SALs. If these
samples are less than SALs, NFA will be recommended. If COCs are identified, then further action
may be taken to refine the conceptual exposure model through further site characterization (e.g.,
risk assessment) or to proceed directly to consideration of remediation alternatives through a
CMS, VCA, or an interim measure.

5.1.5.4.2 PRSs 12-001(a) (interior), 12-001(b) (interior), C-12-001, C-12-002,

C-12-003, C-12-004, and C-12-005

These seven PRSs will be sampled using a screening assessment approach (Chapter 4).
Because of the small size of the PRSs limited by the interior of the pits and building sites two
biased samples for each PRS will be taken. Samples will be biased based on HE and/or radiation

field surveys.

5.1.6 Phase 1 Sampling and Analysis Plan

The Phase | sampling plan is threefold: 1) to characterize the steel firing pit (PRS 12-006[a]) for a
baseline health risk assessment, 2) to conduct confirmatory sampling following VCA for PRS 12-
001(b), and 3) determine the presence of absence of PCOCs above SALs and background
concentrations. If the guideline criteria are not met then a Phase Il approach will be initiated as

discussed in Section 5.1.5.4 .

Field Screening. All samples will be field screened for gross alpha, beta, and gamma to detect
the presence of the radionuclides. In addition, samples from PRS that had not been field
surveyed for HE will be swiped and tested with the HE spot test. The PAH spot test will be used at
the generator pad (PRS C-12-004) to detect the presence of petroleum fuel residuals. The grid
samples will be screened by x-ray fluorescence for metals and GC/PID for semivolatile organics.
The following biasing scheme will be used to select samples for laboratory analysis within the grid

samples:

Samples with positive HE readings;
» Samples with positive (2 times background) and readings;

» Samples with any metal above SALs; and,

Samples containing detectable semivolatile organics such as PAHSs.

Appropriate health and safety precautions will be followed according to the Laboratory’s ER
Program SOPs (LANL 1993, 0875).
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5.1.6.1 Engineering Surveys and VCA of Debris and HE

Engineering surveys will locate, stake, and document PRS boundaries, the areas for radiation
screening, HE screening, surface and near-surface sampling, and all surface engineering and
geomorphic teatures. All sample locations will be registered on a base map, scale 1:1200. If during
the course of sampling, any sample points must be relocated, the new position will be resurveyed
and the revised locations will be indicated on the map. The engineering survey will be performed

by a licensed professional surveyor under the supervision of the field team leader.
5.1.6.2 Sampling

5.1.6.2.1 Sampling Rationale

Many of the PRSs considered in this firing site aggregate resulted from related contaminant
dispersal processes; thus, aggregate-wide surface sampling provides coverage for several of
these PRSs.

5.1.6.2.2 Sampling Techniques

Soil samples will be collected from the surface to a depth of 6 in. by an appropriate technique
{spade and scoop, hand-auger, and others as deemed appropriate by the field teamn leader). If,
from the results of this sampling, it is apparent that deeper sampling is necessary, this will be done
in Phase |l characterization.

See Figures 5-2 and 5-3 for planned sampile locations.
5.1.6.3 Sampling Summaries

SWMU 12-001(a) and SWMU 12-001(b)

Area Sampling

A spaced sampling radius will be surveyed over SWMUs 12-001(a) and (b) as approximately
shown in Figure 5-2 yielding 5 sampling points each. Surface samples ( 0 to 6 in.) will be semi-
random for PRS 12-001(a} and biased for PRS 12-001(b).

Interior Sampling

The fioor of the steel pit {12-001(a)] is covered with a small amount of soil. This soil will be
randomly sampled at two location. The pit is hexagonal in shape with 10 ft long concrete walls.
Two surface sample wili be taken of the open firing site [12-001(b)], the location to be selected by

the team leader.
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C-12-001, Trim Building. Sampling at this AOC will consist of the collection of two surface

samples to a depth of 6 in. The physical location of the two surface samples will be
¢ In the north east interior of the trim building, and,
* |n the center of the trim building floor (Figure 5-3).

C-12-002, Control Chamber. Sampling at this AOC will consist of the collection of two
surface soil samples. Each sample location will yield one analytical sample, 0 to 6 in. The physical

location of the two surface soil samples will be
+ In the center of the remains, and
* On the rim of the berm (Figure 5-3).

C-12-003, Magazine. Two surface samples to a depth of 6 in. will be gathered at the
magazine. Each sample location will yield one analytical sample, 0 to 6 in. The physical location of

the two samples will be
¢ In the center of the magazine floor, and
* Five feet downslope from the center of the magazine floor (Figure 5-3).

C-12-004, Generator Pad. Sampling at this AOC will consist of the collection of two surface
samples to a depth of 6 in. Each sample location will yield one analytical sample, 0 to 6 in., and will

be located at random on the surface of the generator pad (Figure 5-3).

C-12-005, Junction Box. Sampling at this AOC will consist of the collection of two samples
to a depth of 6 in. Each sample location will yield one analytical sample, O to 6 in., and will be

located at random on the surface of the junction box (Figure 5-3).

5.1.6.4 Laboratory Analysis

Fixed Base Laboratory. Fixed base laboratory analyses for radionuclides, HE, and metals will
be based upon the following methods: Laboratory or DOE methods for alpha, beta, and gamma
spectrometry, SW-846 method 6010 for metals, SW-846 method 8270 for semivolatiles, and SW-
846 method 8330 for HE and HE degradation products. The principle radionuclide of concern is
uranium-235; the principle semivolatile organic compounds (SVOCs) of concern are HE and HE
byproducts and detonation products as well as petroleum fuel residuals at the generator pad (C-

12-004). The metals of concem are barium, beryllium, chromium, cadmium, lead, and uranium.
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5.1.6.5 Sample Quality Assurance

Field quality assurance samples will be collected according to the guidance provided in the latest
revision of the IWP (LANL 1993, 1017). Any quality assurance/ quality control (QA/QC) duplicate
samples planned to be collected during the course of the field investigation are outlined in Table
5-4,
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5.2 Aggregate 2. TA-12 Radioactive Lanthanum Site, SWMUS 12-004(a)
and 12-004(b)

5.2.1 Background

The radioactive lanthanum site was constructed in March 1950 to conduct radiation experiments
on animals (Walsh 1950, 21-0009). The aggregate consists of two PRSs, 12-004(a) and 12-
004(b). The aggregate is located at the east end of Pajarito Mesa (Figure 1-5). Although this
aggregate is now located in OU 1086 (TA-15), the SWMUs were assigned numbers associated
with TA-12 because this site was originally in TA-12, as shown by the structure number of the
bunker. Because this aggregate is isolated in location and is unlike any other in TA-15 there is no
reason to include the area in OU 1086. SWMU 12-004(a) is the area surrounding the radiation
experiment site. It includes a bermed radiation shelter (TA-12-8) and three telephone poles. The
shelter and three poles, which are still standing, were constructed in a line paraliel to a drainage -
channel that flows southwest from Redondo Road to the edge of Threemile Canyon. The
northernmost telephone pole lies 30 ft south of Redondo Road, and the second pole lies 58 ft

south of the first. The radiation shelter and third pole are located 40 ft south of the second pole.

SWMU 12-004(b) is an aluminum pipe located on the edge of Redondo Road. It sits 78 ft north of
the radiation shelter. The pipe protrudes 8 in. above ground and resembles a manhole outlet
without a cover. The opening measures 25.5 in. outer diameter, and 20 in. inner diameter, with a
visible depth of approximately 3 ft. The inside of the pipe is filled with soil, and it is not known how
deep the pipe extends into the ground. These PRSs have been aggregated because they are

located in the same geographical area.

5.2.2 Description and History

In May of 1950, an experiment involving a 1000 Ci source of radioactive lanthanum was
conducted at the far east side of L-site. The purpose of the experiment was to test the effects of

various radiation doses on animals, in particular to determine the effects of

. Height above ground;

. Depth below ground;

. Variations in wall thicknesses of various animal containers; and/or
. Variations in doses with change in source receiver angles.

Operators deployed the source remotely from a soil-bermed shelter by raising it with a wire strung

over three telephone poles. The source was stored in a lead container (or “pig”) at the base of the
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first pole. The source could be deployed at various heights by raising it inside of a Lucite guide
tube attached to this pole. Test animal containers were located at various distances from the
source. Different containers of various thicknesses and shapes were used to observe the effects
of foreign elements. This experiment was conducted over a 3-wk period under the direction of the
Biomedical Group (H-4) (Walsh 1950, 21-0009).

SWMU 12-004(b), the aluminum pipe, has no documented history. The pipe was measured
(inside, outside, and at the bottom) for beta/gamma radioactivity, but none of the areas measured
above background (Martell 1993, 21-0066). It is possible that small-scale firing of HEs occurred at
this area, because HEs ére reported at the site (Blackwell 1959, 21-0002).

5.2.3 Conceptual Exposure Model

5.2.3.1 Nature and Extent of Contamination

PRS 12-004(a) was the site of animal irradiation experiments in 1950. A 1000-Ci sealed source of
fanthanum-140 in transient equilibrium with barium-140 was used in the experiments. The
chemical separation techniques used to isolate the barium-140 from other fission products
allowed a small amount of strontium-90 (approximately 0.03% by initial activity) in the sources. In
the more than 42 years since the experiment, any barium-140 (half-life 12.8 days) or lanthanum-
140 (half-life 1.7 days) has completely decayed away, leaving approximately 35% of any strontium-
90 remaining (hatf-life 29 years).

Although the sources used in 1950 were “sealed,” a site contact indicated that the source

exteriors were frequently contaminated because of pinhole leaks (Potter 1993, 21-0074). it "~

appears that during the experiments the lead pig, Lucite pipe, and the area around the base of
the pole were contaminated. A 1959 survey reported the shelter and pole to be contaminated
with HEs and strontium-90 (Blackwell 1959, 21-0002). In 1966, the area was surveyed, and all
remaining structures and equipment were found to be contaminated (Blackwell 1966, 21-0005).
At some point, the area was decontaminated. The lead pig and the Lucite pipe were removed,
and the pole was cut off near ground level and removed (Blackwell 1966, 21-0005). There is also
visual evidence that some soil was removed near the base of the pole. There is no record of a

closeout survey done at the completion of these decontamination efforts.

During a screening radiation survey conducted on April 23, 1993, a Geiger-Miller thin window
probe gave readings of approximately 10 times background on a cardboard box inside the shelter
indicating the presence of beta-gamma emitting radionuclides (Martell 1993, 21-0066). No other

readings above background were observed.
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During the radiation survey conducted on April 23, 1993, no readings above background were
found at PRS 12-004(b) even though its proximity to the source experiments suggest that the

pipe could have been contaminated.

5.2.3.2 Potential Pathways and Exposure Routes

The conceptual exposure model is presented in Figure 5-4. A summary of exposure mechanisms

and human receptors is presented in Table 5-5.

A drainage channel from the vicinity of the third pole leading south to the canyon rim provides a
surface water run-off pathway. Infiltration of surface water could aiso have transported

contaminants into the sediments and soil in the drainage.

A more detailed description of the migration pathways, conversion mechanisms, potential
receptors, exposure pathways, and exposure assumptions relevant to the entire OU is presented

in Chapter 4.

5.2.4 Remediation Decisions and Investigation Objectives

The previous subsections introduced the lanthanum site aggregate PRSs. This subsection
provides the details of the sampling plans, inciuding the botential contaminants of concern

(PCOCs) and the number and location of soil samples to be collected.

5.2.4.1 Problem Statement Data Quality Objective [(DQO) Step 1]

The TA-12 lanthanum site aggregate PRSs could contain HEs (e.g., TNT and RDX), metals,
strontium;gb, and othér Wrédic_)nuclide contamination of surface and near-surface soils derived from
a series of experiments pérformed at the lanthanum site in 1950. The area had previously tested
positive for HE contamination (Blackweli 1959, 21-0007). Operational activities at the site ceased
subsequent 1o the conclusion of the lanthanum experiment; therefore, the potential residual
explosive materials and other potential contaminants have weathered for approximately 40 years.
The source for the aluminum pipe remains unknown. Because of the lack of information about the
pipe and because of the proximity of the pipe to the lanthanum site, the area around the pipe may
be contaminated with HEs and radionuclides.

The Phase | problem is to determine if COCs are present at either of the PRSs contained in the
lanthanum site aggregate. COCs are defined for most constituents on a PRS-by-PRS basis as are
contaminants with associated areas of contamination that have concentration levels exceeding a
threshold.
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Chapter5.2 TA-12 Radioactive Lanthanum Site Aggregate
TABLE 5-5
Exposure Mechanisms and Receptors for Aggregate 2
(Radioactive Lanthanum Site)
POTENTIAL AREA RELEASE FUTURE
PRS OF CONTAMINATION MECHANISM POTENTIAL
RECEPTORS
12-004(a), |Surtace soil Erosion or Recreational users
12-004(b) |Sediments and soil in | excavation, On-site workers
drainage resulting in wind (e.g., construction)
dispersion
Surface water run-
off and infiltration
External irradiation
12-004(a), |Structures (telephone | External irradiation | Recreational users
12-004(b) |pole, radiation shelter, On-site workers
and pipe) (e.g., construction)
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5.2.4.2 Decision Process (DQO Step 2)

The objective of the Phase | investigation for this aggregate will be to complete a screening
assessment at each PRS to determine if PCOCs exist in surface and near-surface soils at
concentration levels that are greater than SALs, are outside the normal range of background, or,
in combination with other PCOCs, are at screening levels of concern (for details on the generic
decision logic for screening assessment, see the 1993 IWP Subsection 4.1.4 and Appendix J). If

any of these three conditions is attained for a set of PCOCs, then those constituents are COC.

If COCs are identified at a PRS, then further action may be taken to refine the conceptual
exposure model through further site characterization (e.g., risk assessment) or to proceed directly
to consideration of remediation alternatives through a CMS, VCA, or an interim measure. If no
COCs are identified for a particular PRS, then NFA will be proposed for that PRS.

5.2.5 Data Needs and Data Quality Objectives

5.2.5.1 Data Inputs (DQO Step 3)

The primary data needs in support of the screening assessment decisions are identification and
concentrations of PCOCs in surface and near-surface soils. The concentrations of PCOCs are
compared to their SALS. If the PCOCs are less than the SALs and background concentration,
the PRS will be recommended for NFA.

§.2.5.2 Boundaries (DQO Step 4)

The potential boundaries of contamination for PRSs at the TA-12 lanthanum site aggregate.are
surface and near-surface soils, as defined by the individual PRS boundaries and extending to a

depth of 6 in. The PRS boundaries are defined as foliows:

1. The lanthanum experiment site [SWMU 12-004(a)] boundary is defined to contain all
elements of the experiment site, including the shelter and the sites of the three

telephone poles. It also extends down the small drainage through the site.

2. The boundary for the aluminum pipe [SWMU 12-004(b)] is twofold: the aluminum
pipe itself and the soil inside of the pipe.

However, an initial visual surface examination of residual HEs of the surrounding area will be
conducted first. If any HE is observed, then this work plan will be adapted to include a VCA similar
to that described for PRS 12-001(b) in Section 5.1. However, after more than 40 years, the

expectations of finding HEs are low.
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5.2.5.3 Decision Logic (DQO Step 5)

Screening assessment decision rules are stated for each PRS in terms of the maximum observed
cancentration of each PCOC. If for any PRS the maximum PCOC concentration is Qreater than its
SAL and background, then further action may be taken to refine the conceptual exposure model
through further site characterization in support of a preliminary risk assessment, or to proceed
directly to consideration of a CMS, VCA, or an interim measure. If non PCOCs are above SAlLs in a
PRS, the PRS will be proposed for NFA.

Some adjustments are made to this decision rule to account for PCOCs for which SALs are less
than the normal range of background (e.g., beryllium) or if several PCOCs exhibit concentrations
that are close to SALs without actually exceeding them. Chapter 4 (Subsection 4.1.4) and
Appendix J of the IWP (LANL 1993, 1017) provide details of the effect of these adjustments on

the decision rule.

5.2.5.4 Design Criteria (DQO Step 6)

SWMU 12-004(a) will be sampled using a screening assessment approach (Chapter 4). Potential
contamination is likely to be heterogeneously distributed and of moderate level. The nomogram
approach as laid out in the IWP (LANL 1993, 1017) suggests that six laboratory samples will
provide an 80% chance of discovering contamination if 25% of the SWMU is contaminated. The

six samples will be selected from within 14 samples surveyed for HEs and radionuclides.

PRS 12-004(b) is so small that two samples will be taken from the center of the aluminum pipe, a

surface soil sample (0-6 in) and a sample at the soil-tuff interface.

5.2.6 Phase | Sampling and Analysis Plan

Phase | sampling will tocus on determining the presence or absence of PCOCs above SALs. If
necessary, a Phase |l sampling plan will further define the nature, extent, and rate of migration of
any release identified in Phase |. Refer to Appendixes D and E for additional OU 1085 field
sampling information including SOPs used in this sampling plan. These appendices are Appendix
E, Field Investigation Approach and Methods; and Appendix D, OU 1085 Maps.

Field Screening. All samples will be fieid-screened for gross alpha, beta, and gamma to detect
the presence of radionuclides. The HE spot test will be used to detect the presence of HEs. The

following biasing scheme will be used to select samples for laboratory analysis:
. Samples with high (two times) background radionuclide readings, and

. Samples with positive HE spot tests.
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Appropriate health and safety precautions will be undertaken according to the Laboratory’s
Environmental Restoration (ER) Program standard operating procedures (SOPs) (LANL 1993,
0875).

5.2.6.1 Engineering Surveys

Engineering surveys will locate, stake, and document PRS boundaries, the areas for radiation
screening, HE screening, surface and subsurface sampling, and all surface engineering and
geomorphic features. All sample locations will be registered on a base map, scale 1:1 200. If
during the course of sampling any sample points must be relocated, the new position will be
resurveyed and the revised locations will be indicated on the map. The engineering survey will be

performed by a licensed professional surveyor under the supervision of the field team leader.
5.2.6.2 Sampling

5.2.6.2.1 Sampling Rationale

The two PRSs in this radioactive lanthanum aggregate resulted from localized animal irradiation
experiments. Screening of the area after these experiments has yielded above-background
radionuclide concentrations, so sampling is designed to locate any radionuclide-contaminated

soil.

Sampling of the aluminum pipe will also be designed to detect the presence of HEs.

5.2.6.2.2 Sampling Techniques

Sampling at this aggregate will be exclusively of surface soil samples. These samples will be
gathered with either the spade and scoop or ring sampler technique to a depth of 6 in. The
specific technique will be determined by the field team leader. A depth of 6 in. is deemed
necessary because the more than 40 years of weathering and the heterogeneity of soil mean
contaminants will not be uniformly distributed. A smaller sample may not be representative of the

area.

See Figure 5-5 for planned screening locations and Table 5-6 for a listing of planned sampiing.

5.2.6.2.3 Sampling Summaries

SWMU 12-004(a), Animal Irradiation Site. The structures at this PRS consist of the
radiation shelter and the stump of a telephone pole that is in alignment with two other intact
telephone poles that were part of the system used to hoist the radioactive lanthanum source in

and out of its shielding. Screening at this SWMU (as discussed in 5.2.5.4) will consist of
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Figure 5-5. Sampling locations in Aggregate 2—Radioactive Lanthanum Site.
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. Two surface soil samples at the telephone pole stump, one at the base of the

stump, and one 5 ft to the south in the drainage;

. Two surface soil samples, one each at the base of the two standing telephone
poles;
. Five surface soil samples at the radiation shelter structure, one on each exterior

side of the shelter and one in the interior; and
. Four additional points in the drainage (Figure 5-5).

One additional sample in the drainage channel will constitute mostly sediment, the exact location
of which will be determined by the field team leader. Samples will be biased based on HE and

radiation field survey results.

All sampies will be taken from 0 to 6 in. and each sample yields one analytical sample. The biasing
scheme described above will be used to select six analytical samples from within this group of 14

screening samples.

If no screening indicators are found or if less than six samples yield positive indicators, the
additional samples will be selected in the order shown on Figure 5-5. If more than six samples
yield positive screening results, the samples farthest downgradient will be selected in order to

evaluate off-site migration.

The spade and scoop or ring sampler methods will be used to collect samples at each location.
The PCOCs at SWMU 12-004(a ) are HES, strontium-90, and metals.

SWMU 12-004(b), Aluminum Pipe. Sampling at this SWMU will consist of the collection of
one soil sample to a depth of 6 in. and at the soil-tuff interface. This will be field screened and sent

for laboratory analysis.

5.2.6.3 Fixed-Base Laboratory Analysis

Fixed base laboratory analyses for radionuclides, HEs, and hetals will be based upon the
following methods: LANL or DOE methods for alpha, beta, and gamma spectrometry, SW-846
method 6010 for metals, SW-846 method 8330 for HEs and HE degradation products. The
principle radionuclide of concern is strontium-90; the principle SVOCs of concern are HEs and HE
byproducts and detonation products. The metals of concern are barium, beryllium, chromium,

cadmium, lead, and uranium.
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5.2.6.4 Sample Quality Assurance

Field quality assurance samples will be collected according to the guidance provided in the latest
revision of the IWP (LANL 1993, 1017). Quality assessment/quality control (QA/QC) duplicate
samples planned to be collected during the course of the field investigation are outlined in Table
5-6.
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5.3 AGGREGATE 3. Western area at TA-14: SWMUs 14-001(f), 14-
002(a,b,f), 14-009, and 14-010; and AOCs C-14-002 and C-14-008

5.3.1 Background

The firing site aggregate at the western end of TA-14 contained structures that are typical of a
tiring site. These include a closed firing chamber (TA-14-2) and an open firing pedestal (TA-14-
17). Aggregate 3 also currently includes a bullet test facility (TA-14-34) and an HE test facility (TA-
14-39). The aggregate contains two AOCs, and six SWMUs (Table 5-7).

SWMU 14-001(f) is an active site and will not be remediated until the site is decommigsioned.
Surface soil will be sampled in the surrounding drainages to determine if potential contaminants
have migrated from the source area. If necessary, an interim action to prevent off-site migration
from past contamination will be instigated to protect human health. Currently, waste materials are

collected and stored in drums at an approved satellite accumulation area for removal.

5.3.2 Description and History

TA-14 is located 3 miles east of TA-9 and 0.5 miles west of TA-15 on Redondo Road (Figure 1-6).
It is situated on the southern edge of Pajarito Mesa. Western TA-14 slopes to the south, then
drops approximately 30 ft into Cafon de Valle.

Vegetation within TA-14 is primarily pine forest with dense stands of relatively young ponderosa
pine to more open stands of mature ponderosa pine and mixed conifer forest with open, grassy

meadows.

TA-14, known as Q-site, was constructed in 1944 by Explosives Division (X Division) for close
observation of small explosive charges. During World War Il, the west end of Q-site included both
a closed chamber (TA-14-2) and an open tiring pedestal (TA-14-17). Group X-1B used the firing
pedestal for recovery shots in October 1944 (see Figure 1-6). The closed chamber failed
structurally after several charges had been fired within it (Betts 1947, 21-0038). TA-14-2 was later
used as a bullet impact firing chamber, in which low-order detonations were common (Courtwright
1973, 21-0067). This firing frequently involved radioactive materials (Courtwright 1973, 21-0023).

TA-14-2 was decommissioned and removed in 1973.

The firing pedestal was decommissioned and replaced by a bullet test facility (TA-14-34) in 1957.

TA-14-34 continues to be used for a variety of experiments including HE and gun/bullet tests.

TA-14-39, an HE test facility, and TA-14-40, an instrumentation building, were consiructed on the
former site of TA-14-2 in the 1970s.
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TABLE 5-7

AGGREGATE 3

PRSs in the Western Area at TA-14

STRUCTURE

PRS NUMBER DESCRIPTION
14-001(f) TA-14-34 Remediation deferred until D&D
14-002(a) TA-14-2 Closed firing chamber (decommissioned)
14-002(b) TA-14-17 Open firing pedestal (decommissioned) '
14-002(f) TA-14-12 Junction box (decommissioned)
14-009 Surface disposal area
14-010 TA-14-2 Sump (decommissioned)
C-14-002 TA-14-3 Control building (decommissioned)
C-14-008 TA-14-11 Magazine (decommissioned)
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TA-14 remains an active site with tests scheduled at the bullet test facility (western TA-14). The

following PRSs resulted from firing activities at the western end of TA-14,

SWMU 14-001(f) (TA-14-34) is a gun firing site but is referred to as a buliet test facility. TA-
14-34 is a reinforced concrete building 13.3 by 13.6 by 8 ft tall (LANL 1993, 21-0077). The bullet
test facility is located in the center of the western portion of Q-site on level ground that drains to
the southwest. M-8 group operates the bullet firing facility. Many types of bullets, including
copper-jacketed lead, plastic, steel, and depleted uranium, are used. The firing is done in a 10-ft-
diameter steel tube so that the test materia! is usually contained in the tube or is vaporized. If
these residuals are believed to be contaminated with uranium, they are placed in 55-gal. drums for
disposal. Any HE-contaminated scrap or shrapnel is also placed in 55-gal. drums for pickup and
treatment as HE-contaminated waste. Scrap that is neither HE- nor uranium-contaminated is sent
to the sanitary landfill. Sandbags are used for shielding disintegrate from blast pressure. When

removed, they are used for erosion control at the site.

SWMU 14-002(a) (TA-14-2) is a decommissioned, closed HEs firing chamber completed
October 1, 1944, of heavily reinforced concrete construction 16 by 21.6 by 13 ft tall with steel
plate lining (LANL 1993, 21-0077). TA-14-2 was not used during Worid War [I; however,
Courtwright (1973, 21-0028) suggests that it was later used extensively for HE tests, many of
which involved uranium, low-order detonations, or both. In the early 1970s, the decision was
made to remove closed chamber TA-14-2 because a new HE test facility was to be built in the
same area. A survey of the bunker found that the building was contaminated with alpha radiation
{from uranium) to the following levels: floors, 1200 d/m, 1000 - 4000 d/m; ceiling, 2000 to 12 000
d/m over 60 cm@ alpha. The plating on the steel wall that was contaminated with uranium was
removed and the contaminated sand at the side of the building was taken to the radioactive
disposal pit at TA-54. Apparently, the building was burned on-site in 1973. The remaining
noncombustibie building materials with minimal HEs and radionuclide contamination were placed
in Cafon de Valle north of TA-16-387 in material disposal area (MDA) P. Pieces contaminated with
HEs went to Area J, whereas radioactive pieces went to Area G (Courtwright 1973, 21-0067). The
HE sump, TA-14-010, associated with the building was removed at this time. Asphalt in the
surrounding area contaminated with uranium was apparently also removed and taken to Area G
(Gibbons 1973, 21-0067). Zia plant records show that a water line to the outside building wall was
installed in June 1960 (Russo 1973, 21-0067). A decision to abandon the water line was on hold
until the Los Alamos Scientific Laboratory (LASL) had completed the design and planning criteria
for the new building. It is possible that the new water line was utilized when the new chamber was

constructed.
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SWMU 14-002(b) (TA-14-17) is a former HE-firing pedestal that was completed January 5,
1945, of reinforced concrete construction 4-ft long by 4-ft wide by 2-ft thick with a steel plate top
and an 8-ft-high earthen barricade. TA-14-17 was located in the west-central portion of the
western TA-14 firing site. The former site of the firing pedestal is level, with drainage to the
southwest. The horseshoe geometry of the steel open chamber measured 10 ft in diameter by
30-ft-long with a 40-in.-thick wall. The open horseshoe-shaped chamber faced south away from
surrounding structures and magazines. The targets were planar cross sections of weapons that
contained HEs. Bullets were fired into the HEs, starting with small caliber bullets and progressing
up to 150 caliber. These tests detonated, burned, or shattered the target. Natural or depleted
uranium was sometimes in the weapons’ cross section. Also small shape-charge tests were
performed. Light armour weapons (LAWSs) were demilitarized and the warheads fired into reactive
armor targets containing explosives. Linear shape-charge tests were done on a routine basis.
Line cutter-shape charges were fired into weapon cross section targets containing lithium

hydride. These firing activities probably produced low-order detonations.

Sandbags were used to protect the x-ray film and equipment from the blast and shrapnel. When
the bags were torn, the sand and shot debris were shoveled into a wheelbarrow and dumped into
the edge of the canyon. Uranium bullets were fired, which would often start fires in the

surrounding area.

The area is contaminated with uranium, lead, and copper, as well as explosives. The copper came
from the small guiding metal jackets on the bullets. Some antimony was alloyed into the bullet lead
to increase hardness. There is barium nitrate in the area because of the use of inerts as well as
Baratol. After a series of shots, the area was swept and HEs, shrapne!, and debris picked up. The
surface soil was not removed (Harris 1993, 21-0057). The open chamber/firing pedestal was
removed in March, 1952 (LANL 1993, 21-0077).

SWMU 14-002(f) (TA-14-12) is a former junction box shelter built approximately January
1945, of wooden frame construction 6 ft long by 6 ft wide by 6 ft tall, with earthen fill on three sides
(Figure 1-6). It was removed in March 1952 (LANL 1993, 21-0077). The site may be contaminated

because of its close proximity to other areas.

SWMU 14-009 (TA-14) is a surface disposal area on the southwest siope of the western firing
area. This waste pile consists of ruptured sandbags. When explosives were tested, sandbags
were placed around a firing site to contain the detonation. When the pressure of the blasts
ruptured the sandbags, the sand was used for erosion control around the firing site. The sand has
been placed over a slope with an area of approximately 45 ft by 50 ft to an approximate depth of 1

ft. Sandbags used at firing sites could be contaminated with uranium, lead, beryllium, and HE
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compounds. Uranium has been noted in soils in some areas at TA-14. Whether the source of the
uranium was the surface disposal of sandbags, storage, and/or firing activities is not known. The
waste pile was surveyed for radioactivity as part of the DOE Environmental Survey in 1987. The
survey indicated detectable radioactivity above background at the site (LANL 1990, 0145).

SWMU 14-010 (TA-14-2) is a decommissioned explosive waste sump next to TA-14-2. A
drain extended from the sump across the road (Courtwright 21-0023). A concrete sump was
located south of and adjacent to TA-14-2 and may have contained HEs and toxic chemicats (Ortiz
1973, 21-0067). The contents of the sump adjacent to the structure were removed and disposed
of by the WX-2 Group (Russo 1973, 21-0067). The sump and drain line around the base of the
floor siab for TA-14-2 were dug out by hand and removed (Owen 1973, 21-0067).

C-14-002 (TA-14-3) is a former contro!l building, built in October 1944, of wooden
construction 8 ft wide by 14 ft long by 8 ft high with an addition of 6 ft wide by 6 ft long by 8 ft high.
it was removed in March 1952 (LANL 1993, 21-0077). Because of the location, the area may have

residual contamination.

C-14-008 (TA-14-11), a former magazine, is located about 75 ft northeast of the current
magazine, TA-14-30, in the west complex (Figure 1-6). It was built of wooden construction 5 ft
long by 5 ft wide by 5 ft high, with an earthen berm on three sides and the top. This structure was
constructed in January 1945 and was removed in March 1952 (LANL 1993, 21-0077). The
location of this magazine has been determined from LANL photographs (11547, 280). The former
site of the building has been cleared and scraped; dirt has been heaped in a long, low pile along
the north edge of the pavement. This dirt may have been deposited from clearing the paved aréa
and from the former berm surrounding the magazine; it is now covered with a stand of chamisa and
weeds. No sign of TA-14-11 remains. The site is contoured so that it drains toward the north ditch

that borders the entrance road to the site.
5.3.3 Conceptual Exposure Model

5.3.3.1 Nature and Extent of Contamination

The PRSs in this aggregate include both active and decommissioned structures. All are
suspected of being contaminated with HE residues and degradation products, radionuclides, and
metals. One of the former structures [SWMU 14-002(a)] had an associated floor drain and another
was a sump (SWMU 14-010), suggesting presence of subsurface contamination. A 1987 DOE
environmental survey indicated the presence of detectable radioactivity at the ruptured sandbags
(SWMU 14-009). On June 25, 1993, field spot-test kits were used to survey for explosives in the
vicinity of the bullet test facility [SWMU 14-001(f)]. Some questionable positive results were
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obtained, which were described by the investigators as possible faise positives (Harris 1993, 21-
0082). No quantitative information is available regarding possible residual contamination at any

remaining structures.

5.3.3.2 Potential Pathways and Exposure Routes

The conceptual exposure model is presented in Figure 5-6. A summary of exposure mechanisms

and human receptors is presented in Table 5-8.

The terrain in the vicinity of these SWMUs is relatively flat but slopes to the south toward the
canyon. There are visible drainages. Surface water run-off is considered to be a major pathway of
concern. If the surface water infiltrated the SWMU, it could also have transported contaminants
into the sediments and soil in the drainages. Contaminated sandbags that were damaged in firing
experiments were spread for erosion control at the site (SWMU 14-009). Wind dispersion of

surface contaminants may also have occurred.

Radiological decay has occurred; but, due to the long half-lives of the uranium isotopes, decay is
not a significant removal mechanism for this isotope. Lanthanum-140 sources with associated
strontium-90 contamination may also have been used in experiments. The lanthanum has
completely decayed away, but a significant fraction of any strontium-90 may still be present

because of its approximate 29-year half-life (see Subsection 5.2).

A more detailed description of the migration pathways, conversion mechanisms, potential
receptors, exposure pathways, and exposure assumptions relevant to the entire OU is presented

in Chapter 4.
5.3.4 Remediation Decisions and Investigation Objectives

5.3.4.1 Problem Statement (DQO Step 1)

The PRSs associated with the western area aggregate include integral components of an active
firing site. f work is continued at this site, it can be expected to affect the active PRSs and
drainages included in this aggregate. Any current risks to on-site workers are the responsibility of
the active operational groups and will not be addressed in the RFI. Active-site SWMUs will not be
remediated until the site is decommissioned. The main investigation centers around possible

contaminant migration down the south drainages from the firing site

Although the closest point for public exposure is at the intersection of Water Canyon and State

Road 4 near White Rock (Figure 1-3), interim actions to stop or reduce off-site migration, such as
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Western Area at TA-14 Aggregate

TABLE 5-8

Aggregate 3: Western Area at TA-14 Exposure Mechanisms and Receptors

1
i POTENTIAL CURRENT FUTURE
| PRS AREA OF RELEASE POTENTIAL | POTENTIAL
| CONTTIS'\N/"NA- MECHANISM RECEPTORS | RECEPTORS
- 14-001(f), 14-002(a), | Surface soil and | *Wind dispersion On-site Recreational
- 14-002(b), 14-002(f), | sediments in workers users, on-site
- 14-009, C-14-002, |drainages *Surface water runoff workers
' C-14-008 and infiltration
| *Extemnal irradiation
-14-009 Sand from *Surface water runoft | On-site Recreational
j sandbags workers users, on-site
i sExternal irradiation workers
l |
14-002(a) (floor ! Subsurface soil | Excavation or erosion | On-site Recreational
drain), 14-010 resulting in surface workers users, on-site
release mechanisms workers
14-001(f) Structures *Excavation or erosion | On-site Recreational
i exposing structures workers users, on-site
workers

*Surface water runoff
and infiltration

eExtemnal irradiation
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Chapter5.3 Western Area at TA-14 Aggregate

the removal of contaminated sediments and/or the placement of barriers, will be based on

samples collected in the sediment catchments in the southern drainages.

5.3.4.2 Decision Process (DQO Step 2)

To determine if off-site migration presents a potential health problem, we will compare potential
contaminant levels in sediments in the drainages with SALs (see Chapter 4 and IWP Subsections
4.2.2 and Appendix J (LANL 1993, 1017). If the SALs are exceeded, then a baseline risk
assessment will be carried out and potential contaminant levels in sediments in the tributary will be
used to calculate whether or not acceptable risk levels are exceeded for a site-specific scenario.
Public exposure is not an issue here; however, if levels correspond to unacceptabie risk levels for

a recreational-use scenario, then an interim action to stop migration will be evaluated.

Evaluation of a safety hazard will also be based on the presence of unexploded HEs in the
drainages. If fragments of unexploded HEs are found in the tributary or if the concentration of HEs
in the sediment catchments of the tributary are determined to be above acceptable safety levels,
then an interim action will be evaluated. The acceptable safety levels for amount and particle size
have not been determined. It is the responsibility of Dynamic Experimentation Division (DX

Division) to set acceptable safety limits for HE fragments.
5.3.5 Data Needs and Data Quality Objectives

5.3.5.1 Decision Inputs and Investigation Boundary
(DQO Steps 3 and 4)

The potential public health risk is from off-site migration of.potential contaminants. As stated
previously, the major route for potential off-site migration is the drainage to Cafon de Valle.
Sediment catchments in this tributary provide an estimate of the maximum concentrations of

PCOCs downstream of the firing site.

i deferred action for this aggregate is proposed, the decision will be based on PCOC
concentrations in the sediment catchments. |f pieces of HE are encountered, then this work plan
will be adapted to include a VCA similar to that described for PRS 12-001(b) in section 5.1.

A secondary goal of the Phase | survey will be to provide data that will help LANL plan any Phase |
survey, if it is needed. Data collected on PCOC concentrations in the north and south drainages

will help design the Phase Il migration rate survey.

The data required for these assessments are measurements of potential contaminant
concentrations and HE particle size distributions and concentrations in the sediment catchment

drainages.
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5.3.5.2 Decision Logic (DQO Step 5)

Screening assessment decision rules are stated for each PRS or aggregate (off-site migration) in
terms of the maximum observed concentration of each PCOC. If the maximum concentrations of
any potential contaminant in the sediment catchments in the drainage to Canon de Valle are
above the SALs and background or if a safety hazard exists, then Phase Il sampling will be
required to determine the maximum extent of migration. After Phase Il sampling is complete, an
interim action will be taken to mitigate contaminant migration. If the PCOC concentrations are

below SALs in the drainage catchments, then deferred action may be proposed.

Some adjustments are made to this decision rule to account for PCOCs for which SALs are less
than the normal range of background (e. g. beryllium), or if several PCOCs exhibit concentrations
which are close to SALs without actually exceeding them. Chapter4 Subsection 4.1.4 and
Appendix J of the IWP (LANL 1993, 1017) provide details of the effect of these adjustments on

the decision rule.
5.3.5.3 Design Criteria (DQO Step 6)

Screening assessment sampling will be used for the sediments catchments in the drainage to
Canon de Valle. The catchments are expected to have collected PCOCs and should provide an

upper boundary to PCOC concentrations.

We assume that if potential contaminants have reached the drainage to Cafon de Valle, they wiil
be detectable in at least one of the two drainages that flow to the canyon. The primary PCOCs for
this study are HEs. All drainage samples will be analyzed for HEs (both by laboratory analytic
measurement on the sieved soil sample and by a safety screen on the complete field sample) and
other PCOCs.

Sediment catchments in the western and eastern drainages will be sampled for HEs to evaluate
the pattern of contaminant migration. These data will help design a Phase |l survey, if it is needed.
All samples will be screened to see it they meet health and safety requirements. Appropriate
transport and laboratory safety procedures, based on the field screening data will be

implemented.

5.3.6 Phase | Sampling and Analysis Plan

Phase | sampling will focus on determination of the presence or absence and extent of PCOCs
above SALs. A Phase |l sampling plan, if necessary, will further define the nature, extent, and rate

of migration of any release identified in Phase 1. Refer to Appendixes C, Introduction to High
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Explosives; Appendix D, Maps; and Appendix E, Field and Laboratory Investigation Methods; For
additional OU 1085 field sampling information, including SOPs used in this sampling plan.

Field Screening. All samples will be field-screened for gross alpha, beta, and gamma to detect

the presence of radionuclides. The HE spot test will be used to detect the presence of HEs.

Appropriate health and safety precautions will be undertaken according to the Laboratory’s ER
Program SOPs (LANL 1993, 0875).

5.3.6.1 Engineering Surveys

Engineering surveys will locate, stake, and document PRS boundaries, the areas for HE and
radiation surveys, surface sampling, and all surface engineering and geomorphologica! features.
All sample locations will be registered on a base map, scale 1:1200. If any sample points must be
relocated during the course of sampling, the new position will be surveyed and the revised
locations will be indicated on the map. The engineering survey will be performed by a licensed

professional surveyor under the supervision of the field team leader.
5.3.6.2 ° Sampling

5.3.6.2.1 Sampling Rationale

Aggregate 3 comprises seven decommissioned and one active PRSs within an active site.
Therefore, sampling of SWMUs 14-001(f), 14-002(b), 14-009, 14-002(a), 14-002(f), 14-010, C-
14-002, and C-14-008 will be deferred until the site is decommissioned. However, drainage
sampling will be perfor_m‘eﬁd to detect any PCOCs migrating off-site by way of the eastern and

western drainage channels.

5.3.6.2.2 Sampling Techniques

Surface soil samples will be gathered with the spade and scoop or with ring sampler technique to a

depth of 6 in. The specific technique will be determined by the field team leader.

See Figure 5-7 for planned sample locations and Table 5-9 for a listing of planned sampling.

Locations were chosen after a field visit to the site that reflects the topography of the drainage.

5.3.6.2.3 Western Area at TA-14 Aggregate Sampling

Eight surface soil samples will be collected to ensure that PCOCs have not migrated down the
drainages on the southeastern and southwestern sides of the TA-14 western area (four samples
in each drainage). These samples will verify that PCOCs are or are not leaving the TA-14 site. The

spade and scoop or ring sampler methods will be used to collect samples in the drainages.
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Chapter5.3 Western Area at TA-14 Aggregate

Analytical samples taken as part of the western firing site aggregate will be evaluated initially for HE

amount and particle size and then will be analyzed for HEs, radionuclides, and metals. Refer to

Table 5-9 for a complete list of PCOCs.

5.3.6.3 Fixed Base Laboratory Analyses

Fixed base laboratory analyses for radionuclides, HEs, and metals will be based upon the

following methods: LANL or DOE methods for alpha, beta, and gamma spectrometry, SW-846
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Chapter5.3 Western Area at TA-14 Aggregate

method 6010 for metals, SW-846 method 8270 for semivolatiles, and SW-846 method 8330 for
HEs and HE degradation products. The principle radionuclide of concern is uranium-235; the
principal semivolatile organic compounds (SVOCs) of concern are HEs and HE by-products and

detonation products. The metals of concern are beryllium, lead, and uranium.

5.3.6.4 Sample Quality Assurance

Field quality assurance samples will be collected according to the guidance provided in the latest
revision of the IWP (LANL 1993, 1017). The QA/QC duplicate samples planned to be collected

during the course of the field investigation are outlined in Table 5-9.
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5.4 Central Area at TA-14 - Aggregate 4: SWMUs 14-001(a,c) and 14-006;
and AOCs C-14-003, C-14-004, C-14-005, C-14-006, and C-14-007

5.4.1 Background

The central TA-14 aggregate consists of SWMUs that are integral components of the active firing
site operations at TA-14 (Q-Site). Small amounts of HE and metals from years of conducting
explosive tests have contributed to possible surface contamination that could extend to the
surrounding area for several hundred feet. SWMUs grouped in this aggregate contain potential
surface and near-surface contamination from past activities and potential surface contamination

from current activities. Figure 1-6 shows the PRSs of Aggregate 4.

The reason for aggregating these SWMUs is that they are either active or close to active sites and
will not be remediated until the technical area is decommissioned. Surface soil will be sampled in
the surrounding drainages to determine whether potential contaminants have migrated from the
source area. If necessary, an interim action to prevent off-site migration resulting from past

contamination activities will be implemented to protect human health.

5.4.2 Description and History

TA-14 is located 3 miles east of TA-9 and 0.5 mile west of TA-15 on the R-Site Road. It is situated
on the southern edge of Threemile Mesa. The central TA-14 firing site is 190 ft wide east to west
at the top (northern part) and 400 ft long from north to south (Figure 1-6). It slopes to the south for
most of its area then drops approximately 30 ft into Canon de Valle., As with all firing sites, the area
has been scraped clear of vegetation to prevent fires from the high explosive tests. The area
surrounding the firing site is highly vegetated.

This aggregate includes several buildings constructed in late 1944 and early 1945. These
included a control room (TA-14-23), an experimental preparation building (TA-14-4), storage
buildings and magazines (TA-14-8, TA-14-9, and TA-14-10), an electronics shop (TA-14-7), and a
shop and dark room (TA-14-6) (LANL 1993, 21-0077). All buildings removed in March 1952. The
locations of all the removed buildings are on a 1950 Laboratory photograph (11547). The
removed buildings are part of this aggregate because they had the same possible contaminant,

high explosives, and are closely located to active PRSs in the central part of TA-14.

The site has four drainages. In the upper third of the site, there is a drainage to the east; in the
middle of the site the next drainage also flows to the east; the third drainage is from the lower
portion of the site to the south; and the last drainage from the lower portion of the site flows to the

southwest as shown by arrows in Figure 5-8. All of these drainages flow into the Canon de Valle,
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which contains an intermittent stream. These drainages will be sampled to check for possible

contaminants leaving the site.

Construction of current buildings and structures in the central part of TA-14 began in the early
1950s under the direction of Group GMX-2, Explosives Research and Development. This group
evolved into Group WX-2, Explosives and Other Materials Development in 1972, and Group M-1,
Explosive Technology, in 1982. Group M-1 still runs the site. For example, TA-14-23, the control
building, was finished in late 1952 (LANL 1993, 21-0077). Other buildings such as magazines,
puliboxes, and firing pads were constructed at the same time. A large number of types of
explosives tests are performed, including gap tests, plate-dent tests, and tests to determine HE
deteriorations. Gap tests often yield low-order detonations, so HE fragments are likely to be

found.

Explosives used in shots at this site inciuded pentolite, torpex, tamped tetryl, Composition B,
baratol, and TNT. Lead was involved in the early shots. Several shots involving radioactive
tanthanum, which has now decayed, were also made. The lanthanum was contaminated with
strontium-90 but the extent of strontium-90 contamination in these shots is not known. Uranium
and beryllium were also used in shots (LANL 1990, 0145).

The following PRSs resulted from firing activities at the site and are summarized in Table 5-10. As

individual PRSs they are all recommended for DA or NFA.

SWMUs 14-001(a-e): Central TA-14. These five SWMUs are small structures (26 in. long
by 32 in. wide by 32 in. deep) that are known as pullboxes and also as pits.-A pit holds a capacitor
discharge unit (CDU) located next to a firing pad. All of these CDUs are in active use. The
corresponding structure numbers for SWMUs 14-001(a-e) are, respectively, TA-14-25, -26, -27,
-28, and -29 and will be considered for DA,

SWMU 14-001(g). This SWMU is an active firing site and will therefore be recommended for
DA (see § 5.4.7.2).

SWMU 14-006. This SWMU consists of a sump, associated drain line, and unpermitted outfall
for TA-14-23. The sump (TA-14-31) is a steel and concrete unit (4.5 ft wide by 8.3 ft long by 4.8 ft
deep) used to separate small pieces of HE from liquid. The sump is now plugged and the only
discharge to the outfall is rainwater. Sludge in the sump is picked up for burning. A drain in the
control building (TA-14-23) is connected to the sump as shown in Engineering drawing R-109.
The waste consists of sludge from HE-contaminated wash water. The sump, filter, and drain are
probably contaminated with HE (LANL 1990, 0145). An outfall line extends to the southeast

about 20 ft and drains down a small embankment.
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TABLE 5-10
PRSs in the Central Area at TA-14
PRS ISTRUCTURE DESCRIPTION RECOMMEND-| SECTION
| NUMBER ATION
: 14-001(a) | TA-14-25 | Capacitor discharge units (pullbox)Active DA 6.4.1
~14-001(b) | TA-14-26 | Capacitor discharge unit (pullbox) DA 6.4.1
. 14-001(c) | TA-14-27 | Capacitor discharge unit (pullbox) DA 6.4.1
'14-001(d) | TA-14-28 | Capacitor discharge unit (pullbox) DA 6.4.1
14-001(e) | TA-14-29 | Capacitor discharge unit (pultbox) DA 6.4.1
14-001(g) Firing site (Active DA) DA 6.2.1
14-005 | Incinerator DA 6.1.1
14-004(a) | Satelite storage area NFA 6.2.3.1
14-004(c) Satelite storage area NFA 6.2.3.1
14-006 TA-14-31 Sump investigate 6.4.1
C-14-003 TA-14-4 Explosive preparation building Investigate 6.4.1
C-14-004 TA-14-7 Electronics shop Investigate 6.4.1
C-14-005 TA-14-8 Storage building Investigate 6.4.1
C-14-006 TA-14-9 Magazine Investigate 6.4.1
C-14-007 | TA-14-10 | Storage building Investigate 6.4.1

This table was taken from 5.4.1.1
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C-14-003: TA-14-4. This decommissioned HE-preparation building was located north of
current magazine TA-14-22 in the central part of TA-14, within the loop made by the paved road
circling the magazine. it was of wooden construction 12 ft wide by 25 ft long by 8 ft high. No sign
of the building remains. The site lies in an unpaved area lightly covered with grasses and weeds
on the sloping side of the berm from magazine TA-14-22. The shot preparation building was built
in October 1944 and removed in March 1952 (LANL 1993, 21-0077).

C-14-004: TA-14-7. This decommissioned electronics shop was located 75 ft west of
building TA-14-23, in the central part of TA-14. It was of wooden construction 15 ft wide by 24 ft
long by 9 ft high. The terrain slopes gently to the south and is covered with grasses and a few low
shrubs. To the west are oak thickets and pine forest. Runoff is toward the ditch bordering the
graveled road serving the firing area. All that remains of building TA-14-7 is the concrete
foundation and the concrete stoop at the north end. The electronics shop was built in January
1945 and removed in March 1952. (LANL 1993, 21-0077) .

C-14-005: TA-14-8. This decommissioned storage building was located on the east side of
the access road to TA-14, 80 ft north of building TA-14-6 in the central part of TA-14, It was of
wooden construction 16 ft long by 6 ft wide by 9 ft high. The area is nearly level, only slightly
sloping to the north, and covered with grasses and weeds. Drainage leads into the ditch at the
side of the road, then north to the R-Site Road drainage system. With the possible exception of a
few chips of concrete, no signs of the building remain. This storage building was built in
December 1944 and removed in March 1952 (LANL 1993, 21-0077).

C-14-006: TA-14-9. This decommissioned magézine is located 30 ft northwest of current
magazine, TA-14-22, in the central part of TA-14 . It was of wooden construction 6 ft long by 6 ft
wide by 6 ft high with a soil berm on three sides and the top. The area is in a level field with pine
forest to the north and west. The site is covered with loose {ill, possibly resulting from leveling the
berm that surrounded the magazine. Weeds and grasses cover the area. An asphalt road that
circled the magazine is still visible, Drainage is to the northeast into the ditches lining the west
sides of the paved roads. The location of C-14-006 has been determined from a LANL
photograph (15947) taken in 1950. This structure was constructed in January 1945 and was
removed in March 1852 (LANL 1993, 21-0077).

C-14-007: TA-14-10. This decommissioned storage building was located in the central part
of TA-14, 160 ft west of TA-14-23, near the rim of the breaks leading south down to Caron de
Valle. It was of wooden construction 10 ft long by 10 wide by 8 ft high. The area is forested and
covered with grasses and pine duff; the building footprint is overgrown by pines and oak brush.

The terrain slopes to the south toward a low, rocky cliff. All that remains of TA-14-10 is a small pile
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of bricks with mortar attached to their sides. There is no obvious leveling of the site and no other
‘debris. Measurements from photos and old maps indicate the location of TA-14-10. A trace of a
gravel road passes the site and leads to the TA-14-7 foundation, as shown on Engineering
drawing R-129 and Sandia Laboratory photo 46-1030-12. This building was constructed in
January 1945 and was removed in March 1952 (LANL 1993, 21-0077).

5.4.3 Conceptual Exposure Model

5.4.3.1 Nature and Extent of Contamination

These PRSs are current or former structures used for various functions associated with firing

experiments. Except for SWMUs 14-001(a-e) which are enclosed boxes, they are suspected of

being contaminated with HE residues and degradation products, radionuclides, and metals. The

contamination is suspected of being confined to the surface, with the possible exception of the
area near the sump (SWMU 14-006), which may have associated subsurface soil contamination. It
is assumed that debris from the tests was scattered for several hundred feet in all directions from
HE firing sites. Signs present in the area indicate that the soil is contaminated with uranium-238.

Site workers periodically clean up the larger pieces of debris that are scattered as a result of tests.

On June 9, 1988, six surface (0 to 6 in.) samples were collected from the central area at TA-14 as a
part of a survey known as “Environmental Problem 2" dealing with burn areas. The samples
included ash from the incinerator (SWMU 14-005) and soil from a former trash pile which was
located 234 ft south of the control building. Analysis for metals indicated that the SALs were
exceeded for beryllium, chromium (as chromium IV), copper, arsenic, and lead in one or more
samples. Analysis of samples from the incinerator burn area indicated the presence of a number of
semivolatiles. Of these chemicals, most were at least one order of magnitude below SALs.
However, the foliowing semivolatiles exceeded the SALs: benzo(a)pyrene, chrysene,
ideno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene. Of the chemicals that
exceeded the SALs, all were in one sample which is susrpected of containing a large percentage
of ash and is therefore not representative of the soil contamination at the site. The ash was
subsequently removed and any new ash produced is collected for proper disposal. There were
also four semivolatiles detected for which there currently are no SALs available. TNT was the only
high explosive compound detected, and it was only detected in one of the samples. However,
the concentration was above the SAL. Gamma screens of the samples indicated the presence of
naturally occurring radionuclides as well as small amounts of uranium-235 and cesium-137, at
levels below their SALs (LANL 1989, 0425).
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in 1993, sampling at TA-14 was done as a part of a program to characterize soil and water

contamination at active RCRA firing sites.

On June 24, 1993, field spot-test kits were used to survey for explosives at the first firing pad
(nearest the control building). Results indicated “very low” quantities of TNT in the soils around
the pad. In the spot-test report (Harris 1993, 21-0082), results of the laboratory analysis of soil
samples from firing pads 1, 2, and 3 were also presented. Samples were analyzed for
cyclotetramethylene-tetranitramine (HMX), RDX, N-methyl-N,2,4,6-tetranitrobenzeneamine
(tetryl), TNT, and dinitrotoluene (2,4-DNT). Soil contamination above the detection limit was found
for HMX, RDX, and TNT. However, none of the samples was above SALs. The soils from firing pad
3 were also analyzed for picric acid since this area was suspected of being contaminated with this
compound when a shot designed to dispose of waste explosives failed to detonate. All results
were less than the detection limit. Metals analysis for chromium, mercury, lead, and uranium were
aiso performed on the samples from all three firing pads. With the exception of uranium in one
sample, all results were below SALs (Harris 1993, 21-0082).

With the exception of C-14-003, some debris marks the former locations of the removed
buildings. No quantitative information is available on the possible residual contamination as a

result of activities conducted in the former structures.

5.4.3.2 Potential Pathways and Exposure Routes

The conceptual exposure model is presented in Figure 5-9. A summary of exposure mechanisms

and human receptors is presented in Table 5-11.

The terrain in the vicinity of the SWMUs is relatively flat up to the southernmost firing point, which
is on a plane approximately 29 ft lower than the rest of the site. The upper part of the site drains to
the east, and the lower part drains to the south. All of the drainages flow into the canyon to the
south. Surface water runoff is considered to be a major pathway. Infiltration of surface water could
also have transported contaminants into the sediments and soil in the drainages. Wind dispersion

of surface contaminants may also have occurred.

The terrain in the vicinity of the AOCs is gently sloping, and there are a few visible drainage
channels draining to roadside ditches, providing surface water runoff pathways. Infiltration of
surface water could also have transported contaminants into the sediments and soil in the
drainages, as well as into the soil beneath the footprints of the former structures. Wind dispersion

of surface contaminants may also have occurred.
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Figure 5-9. Conceptual exposure model for Aggregate 4—TA-14: Central Area.
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TABLE 5-11

Aggregate 4: Central Area at TA-14 Exposure Mechanisms and Receptors

*Surface water runoff and
infiltration

sExternal irradiation

i

I

PRS POTENTIAL | RELEASE MECHANISM | CURRENT FUTURE
AREA OF POTENTIAL POTENTIAL
CONTAMINA- RECEPTORS| RECEPTORS
TION
14-006, C-14-003, | Surface soil and ! *Wind dispersion On-site Recreational '
C-14-004, C-14-005, | sediments in workers users, on-site
C-14-006, C-14-007 | drainages *Surface water runoff and workers
infiltration
*Extemnal irradiation
14-001(g), 14-005, | Debris *Surface water runoff On-site Recreational
C-14-006 workers users, on-site
*External irradiation workers
14-006 Subsurface soil | Excavation or erosion On-site Recreational
| resulting in surface workers users, on-site
' release mechanisms workers
14-006 Sludge in sump |eLeaks to surrounding On-site Recreational
subsurtace soils workers users, on-site
| workers
‘i *External irradiation
| 14-001(a-e), 14-006 | Structures *Excavation or erosion On-site Recreational ._
exposing structures workers users, on-site

workers
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Radiological decay has occurred; but, due to the long halif-lives of uranium isotopes, decay is not a
significant removal mechanism for them. Lanthanum-140 sources with associated strontium-90
contamination may also have been used in experiments. The lanthanum has completely decayed
away, but a significant fraction of any strontium-90 may still be present due to its approximate 30

year half-life (see Subsection 5.2).

A more detailed description of the migration pathways, conversion mechanisms, potential
receptors, exposure pathways, and exposure assumptions relevant to the entire OU are

presented in Chapter 4.
5.4.4 Remediation Decisions and Investigation Objectives

5.4.4.1 Problem Statement (DQO Step 1)

The PRSs associated with the TA-14 central area firing site aggregate include integral
components of an active firing site. Continuing work at this site can be expected to affect the
active PRSs and drainages included in this aggregate. Any current risks to on-site workers are the
responsibility of the active operations and will not be addressed in the RFI. Active SWMUs will not
be remediated until the site is decommissioned. Buried PRSs present no current risk to the public
or on-site workers and also will not be remediated until decommissioning of the site. The principal
problem is to investigate contaminant migration down the drainages from the firing site to Cafion
de Valle. However, AOCs C-14-003, C-14-004, C-14-005, C-14-006, and C-14-007 may be
investigated without interfering with the activities of the site. Thus, the DQO process will mirror
that of the AOCs presented in VSection 5.1.

Although the closest point for public exposure is at the intersection of Water Canyon and State
Road 4, near White Rock (Figure 1-2), interim actions to stop or reduce off-site migration, such as
the removal of contaminated sediments and/or the placement of barriers, will be based on

samples collected in the sediment drainages.

5.4.4.2 Decision Process (DQO Step 2)

To determine if off-site migration presents a potential health problem, potential contaminant levels
in sediments in the drainages from the firing site will be compared to SALs (see Chapter 4 and IWP
Subsections 4.2.2 and Appendix J (LANL 1993, 1017). If the SALs are exceeded, then a
baseline risk assessment will be carried out and potential contaminant levels in sediments in the
tributary wilt be used to calculate whether or not acceptable risk levels are exceeded for a site-
specific scenario. Although public exposure is not an issue at this location, if levels correspond to
unacceptable risk levels for a recreational-use scenario, then an interim action to stop migration will

be evaluated.

RFlI Work Plan for OU 1085 5.4-10 May 1994




Chapter5.4 Central Area at TA-14 - Aggregate 4

Evaluation of a safety hazard will be based on the presence of unexploded HE in the drainages. If
fragments of unexploded HE are found in the drainages, or if the concentration of HE in the
sediment catchments of the tributary are determined to be above acceptable safety levels, then
an interim action will also be evaluated. The safety levels for amount and particle size that is
acceptable from a safety perspective have not been determined. It is the responsibility of DX

Division to set acceptable safety limits for HE fragments.
5.4.5 Data Needs and Data Quality Objectives

5.4.5.1 Decision Inputs and Investigation Boundary
(DQO Steps 3 and 4)

The potential public health risk is from off-site migration of potential contaminants. As stated
previously, the major route for potential off-site migration is drainages. Sediment catchments in
this tributary provide an estimate of the maximum concentrations of PCOCs downstream of the

firing site.

The decision to propose deferred action for this aggregate will be based on PCOC concentrations
in the sediment catchments. If necessary, these data will be used in the baseline risk assessment.
if pieces of HE are encountered, then this work plan will be adapted to inciude a VCA similar to that
described for PRS 12-001(b) in Section 5.1.

A secondary goal of the Phase | survey will be to provide data that will help- plan a Phase Il survey, if
it is needed. Data collected on PCOC concentrations in the drainages will help design any

Phase |l migration rate survey.

The data required for these assessments are measurements of pofeniial contaminant
concentrations and HE particle size distributions and concentrations in the sediment catchments

of the drainages.

5.4.5.2 Decision Logic (DQO Step 5)

Screening assessment decision rules are stated for each PRS or aggregate (off-site migration) in
terms of the maximumobserved concentration of each PCOC. If the maximum concentrations of
any potential contaminant in the sediment catchments in the tributary to Water Canyon are above
SALs or if a safety hazard exists, then Phase |l sampling will be required to determine the
maximum extent of migration. After Phase |l sampling is complete, an interim action will be taken to
mitigate contaminant migration. If the PCOC concentrations are below SALs in the drainages,

then deferred action may be proposed.
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Some adjustments are made to this decision rule to account for PCOCs for which SALs are less
than the normal range of background (e.g.beryllium), or if several PCOCs exhibit concentrations
that are close to SALs without actually exceeding them. Chapter 4 Subsection 4.1.4 and
Appendix J of the IWP (LANL 1993,1017) provide details of the effect of these adjustmants on

the decision rule.

5.4.5.3 Design Criteria (DQO Step 6)

Screening assessment sampling will be used for the sediments catchments in the drainages. The
catchments are expected to have collected PCOCs, and shouid provide an upper bound to

PCOC concentrations.

It is assumed that if potential contaminants have reached the drainages, they will be detectable in
one or more of the three drainages that flow to Carion de Valle. The primary PCOC for this study is
HE. All samples in the drainages will be analyzed for HE (both laboratory analytical measurement

on the sieved soil sample and a safety screen on the complete field sample) and other PCOCs.

Sediment catchments in the three drainages will be sampled for PCOCs to evaluate the pattern of
contaminant migration. These data wili help design a Phase Il survey, if it is needed. All samples
will be screened to see if they meet health and safety requirements. Appropriate transport and

laboratory safety procedures will be implemented based on the field screening data.

5.4.6 Phase | Sampling and Analysis Plan

Phase | sampling will focus on determining the presence or absence of PCOCs above SALs and
“of HE chunks. A Phase i sampling plan, if necessary, will further define the nature, extent, and
rate of migrétion of any release identified in Phase |. Refer to Appendixes D and E, and Annex li
for additional OU 1085 field sampling information including SOPs used in this sampling plan.
These appendixes are: Appendix E, Field Investigation Approach and Methods, and Appendix D,
OU 1085 Maps and Annex |, Quality Assurance Project Plan.

Field Screening all samples will be field screened for gross alpha, beta, and gamma to detect the

presence of radionuclides. The HE spot test will be used to detect the presence of HE.

Appropriate health and safety precautions will be undertaken according to the Laboratory’s ER
Program SOPs (LANL 1993, 0875).

5.4.6.1 Engineering Surveys

Engineering surveys will locate, stake, and document PRS boundaries, the areas for HE and

radiation surveys, surface sampling, and all surface engineering and geomorphic features. All
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sample locations will be registered on a base map, scale 1:1200. If during the course of sampling
any sample points must be relocated, the new position will be resurveyed and the revised
jocations will be indicated on the map. The engineering survey will be performed by a licensed

professional under the supervision of the field team leader.
5.4.6.2 Sampling

5.4.6.2.1 Sampling Rationale

The Central Area at TA-14. One sample from each of the SWMUs 14-001(a), 14-001(b),
14-001(c), 14-001(d), and 14-001(e), will be taken even though this is an active site and could be
deferred until decommissioning, since it is very likely they can then be recommended fér NFA.
However drainage sampling will be performed to detect any PCOCs migrating off-site to the south

by way of the four drainage channels.

PRSs C-14-003, C-14-004, C-14-005, C-14-008, and C-14-007 will be sampled in a manner
consistent with that outlined for the AOCs in Section 5.1. This consists of taking two samples from
each area and analyzing as shown in Table 5-12. Samples will be biased on HE and/or radiation

screening as appropiate.

5.4.6.2.2 Sampling Techniques

Surface soil samples will be gathered with either the spade and scoop or ring sampler technique

to a depth of 6 in. The specific technique will be determined by the field team leader.

See Figure 5-8 for planned sample locations and Table 5-12 for a listing of planned sampling.

5.4.6.2.3 Sampling Summary

Central Area at TA-14 Aggregate Sampling. Twelve surface soil samples will be
collected to ensure that PCOCs have not migrated down the drainages on the southern,
southeastern, and southwestern sides of the TA-14 central firing site. These samples will verify
that PCOCs are not leaving the TA-14 site. The spade and scoop or ring sampler methods will be
used to collect samples in the drainages. Analytica! samples taken as part of the Central Firing Site

Aggregate will be analyzed for HE, radionuciides, and metals.

5.4.6.3 Laboratory Analysis

Fixed Base Laboratory. Fixed base laboratory analyses for radionuciides, HE, and metals will
be based upon the following methods: LANL or DOE methods for alpha, beta, and gamma
spectrometry, SW-846 Method 6010 for metals, and SW-846 Method 8270 for semivolatiles, and
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SW-846 Method 8330 for HE and HE degradation products. The principal radionuclide of concern

is uranium 235. The metals of concern are; beryllium, iead, and uranium.

5.4.6.4 Sample Quality Assurance

Field quality assurance samples will be collected according to the guidance provided in the iatest
revision of the IWP (LANL 1993, 1017). Any quality assurance/quality control (QA/QC) duplicate
samples planned to be collected during the course of the field investigation are outlined in Table

5-12.
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Sample Analysis for Aggregate 4
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5.4.7 SWMU Recommended for Deferred Action Under Step Three of the Four-
Step Criteria

5.4.7.1 Interim Status Open Burn/Detonation Facilities, SWMU 14-005
54.7.11 Background

SWMU 14-005 is an active burn cage made of a 55-gal. drum with approximately 3 #3 of burn
capacity set on a steel tray. It is used to burn paper and small pieces of laboratory equipment
potentially contaminated with HE. This unit is located near TA-14-35 which is also an interim status

open burn/detonation facility discussed in Subsection 6.2.1.
5.4.7.1.2 Recommendation

SWMU 14-005 is recommended for DA until closure because it is operated under interim status,

and is inspected routinely with any release dealt with appropriately.
5.4.7.1.3 Rationale for Recommendation

The SWMU covered in this subsection is an interim status open burn/open detonation treatment
unit that is included in the Laboratory's RCRA Part B Permit Application. Its future characterization
and closure (scheduled for the year 2100) is covered in Subsection 9.2.1 of Chapter 9, Closure
and Post-Closure Plan, in the RCRA Part B Permit Application (LANL 1988, 15-16-388).

5.4.7.2 Active firing site, SWMU 14-001(g)
5.4.7.2.1 Background

SWMU 14-001(g) is a three-sided blast shield that directs the force of detonations away from
the nearby control building (TA-14-23). At the base, the shield is a 2 ft-thick by 6 ft-square
concrete pad overlaid with a neoprene shock pad, a 4.5 in.-steel plate, and several inches of
sand. Wastes are placed on the pad and detonated from the control building (LANL 1988,15-
16388).

5.4.7.2.2 Recommendation

SWMU 14-001(g) is recommended for DA until closure because it is operated under interim

status, and is inspected routinely with any release dealt with appropriately.
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5.4.7.2.3 Rationale for Recommendation

The SWMU covered in this subsection is an interim status open burn/open detonation treatment
unit that is included in the Laboratory's RCRA Part B Permit Application. Its future characterization
and closure (scheduled for the year 2100) is covered in Subsection 9.2.1 of Chapter 9, Closure
and Post-Closure Plan, in the RCRA Part B Permit Application (LANL 1988,15-16-388).
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5.5 Aggregate 5. Septic Tank at TA-14, SWMU 14-007

5.5.1 Background

TA-14-19 was built in October 1944 to serve the bathroom facilities in TA-14-6 in the central part
of TA-14. In 1988, a leach field was installed, replacing a drain line from the septic tank. In the
summer of 1992, when TA-14-6 was connected to the new SWSC line, the septic tank was
disconnected. TA-14-6 was built as a shop, then used as a darkroom, and in 1965 was converted

to use as a storage building (LANL 1993, 21-0077). The septic tank is now inactive.

5.5.2 Description and History

The septic tank, TA-14-19, was constructed of reinforced concrete and was 4 ft wide by 7 ft long
by 6 ft deep, with a capacity of 640 gal. This septic tank has served the bathroom facilities in TA-
14-6 since 1944. The septic tank was connected to an overflow drain line that ran out to the
northeast 130 ft before daylighting into a ditch (outfall) approximately 1 ft wide. As the building
was converted from a shop to a darkroom, the darkroom chemicals (including organics, silver, and
cyanide) were probably disposed of into this septic tank and the drain line. A leach field was
installed in 1988, and the drain line was disconnected. TA-14-6 was used for storage from 1965 to
1988 (LANL 1993, 21-0077) and only sanitary effluents were discharged into the septic tank until
it was disconnected in 1992. Engineering drawings R-635 and R-636 show the relationship

among the septic tank, TA-14-6, and the leach field.

5.5.3 Conceptual Exposure Model

The conceptual exposure model for this aggregate is presented in Figure 5-10. Subsection
5.5.3.2 presents the potential sources of contamination and PCOCs. PRS-specific information on

migration pathways and potential receptors is discussed in Subsection 5.5.3.2

5.5.3.1 Nature and Extent of Contamination

This SWMU, consisting of a septic tank and leach field, was used as the sanitary system for TA-14
and is suspected of being contaminated with photoprocessing chemicals, HE residues and
degradation products, radionuclides, and metals. No quantitative information is available on the
possible residual contamination as a result of the use of this SWMU as a sanitary system or

darkroom.

5.5.3.2 Potential Pathways and Exposure Routes

A summary of exposure mechanisms and human receptors is presented in Table 5-13.
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Figure 5-10. Conceptual exposure model for Aggregate 5—TA-14: Septic Tank
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TABLE 5-13

Aggregate 5, Inactive Septic Tank and Leach Field; Exposure

Mechanisms and Receptors

+ POTENTIAL CURRENT FUTURE
- AREA OF RELEASE POTENTIAL POTENTIAL
PRS | CONTAMINA- MECHANISM RECEPTORS RECEPTORS
TION
14-007 Subsurface Excavation or erosion, | None Recreational
soil resulting in wind users, on-site
dispersion, surface workers
water runoff and
infiltration, and external
irradiation
14-007 Structures Excavation or erosion | None Recreational
exposing structures users, on-site
External irradiation workers
14-007 Sludge inside | Leaks to surrounding | None Recreational
tanks subsurface soils users, on-site
: Extemal irradiation workers

RFl Work Plan for OU 1085

5-5-3

May 1994



Chapter5.5 Septic Tank

The remaining structure is assumed to be contaminated. Leaks, overflows, and spills, as well as
leaching from the drain field, could have contaminated the subsurface soil in the area. The septic
system that is located in TA-14 has no public access. The constituents do not pose a current

public health risk.

Since contamination is suspected only in the remaining structure and subsurface soils, there are

no current human receptors.

Future human receptors could include site workers and construction workers after the area has
become eroded or during excavation, or recreational users if the land reverts to the US Forest

Service.

A more detailed description of the migration pathways, conversion mechanisms, potential
receptors, exposure pathways, and exposure assumptions relevant to the entire QU are

presented in Chapter 4.

Subsurface components of septic systems (septic tank, drain lines, and the drain field) may
potentially release constituents to the surrounding soils through leaks or cracks in the pipes and
structures. The highest PCOC concentrations are expected to be in the drain field and/or outfall.
Surface soil may be contaminated around the outfalis from tank or drain field overflow. Once

contaminants are released into the environment, they can migrate into the surrounding soils.
5.5.4 Remediation Decisions and Investigation Objectives

5.5.4.1 Problem Statement (DQO Step 1)

Historical activities at TA-14 may have resulted in release of PCOCs into the septic system. The
primary problem is quantification of the concentration of PCOCs in the system. Because of the
design of the septic system and the long period over which it discharged to the outfall, it is
expected that the highest concentrations of PCOCs will occur in the outfall and its drainage. This
septic system is not currently active. The soil in the septic tank, the drain field, and the ditch outfall

will all be sampled.

5.5.4.2 Decision Process (DQO Step 2)

The Phase | environmental data will lead us to one of four actions:

1. Propose NFA for the septic system,
2. Conduct a baseline risk assessment,
3. Perform a VCA, or
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4. Collect additional data in a Phase Il environmental survey to better quantify the

risk or understand the cost consequences of a VCA.

Data that represent the septic tank, drain field, and ditch outfall will be the primary determinant for

selecting an action. The SAL will be used as a trigger value for the NFA option.
5.5.5 Data Needs and Data Quality Objectives

5.5.5.1 Decision Inputs (DQO Step 3)

Data on PCQOCs for the soils and tuff associated with the septic tank drain field and ditch outfall are
needed to evaluate whether concentrations differ from background or are above SALs.
Concentrations of potential contaminants will be measured by a method in which the detection
limit is less than the SAL. PCOCs for this aggregate are metals, silver, volatiles, semivolatiles, and

cyanide.

5.5.5.2 Investigation Boundary (DQO Step 4)

Samples will be taken to represent the tank, drain field, and the outfall.

5.5.5.3 Decision Logic (DQO Step 5)

lf the concentrations are less than the SALs, then NFA will be proposed. If concentrations are
greater than the SAL, then a baseline risk assessment will be conducted. If Phase | sampling
detects concentrations above the SAL, then either additional Phase 1l samples will be collected at

the tank to evaluate the extent of the contamination or a VCA will be proposed prior to D&D.

5.5.5.4 Design Criteria (DQO Step 6)

The proposed septic system sampling plan is designed to detect potential contaminants in the
three most likely areas: the septic tank, the drain field, and the outfall (Figure 5-11). Because there
are no existing data for this system, the data collected for the tank, drain field, and outfall will be by
screening assessment sampling. Screening assessment sampling relies on its being able to bias
the samples sent for full laboratory analysis by field surveys, the mobile laboratory, or a physical
understanding of the distribution of PCOCs. Field surveys will bias sample collection for
laboratory analysis. If field surveys yields no positives, then the soil-bedrock interface will be used

to represent PCOC concentration in the soil core.
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PCOCs released through the drain field outfall sampling are not expected to trave! far from the
end of the pipe. Little flow went through these lines to the outfall, and there are no other drivers

for contaminant movement (the outfall is not in a storm water runoff drainage).

5.5.6 Sampling and Analysis Plan

Phase | sampling will focus on determining the presence or absence of PCOCs above SALs. A
Phase || sampling plan, if necessary, will further define the nature, extent, and rate of migration of
any release identified in Phase |. Refer to Appendix C, Field and Laboratory Investigation
Methods, for additional OU 1085 field sampling information, including SOPs used in this sampling

plan.

Field Screening. All samples will be field-screened for gross alpha, beta, and gamma to detect
the presence of radionuclides. The HE spot test will be used to detect the presence of HEs. A
Photoionization detector (PID) field technique will be used to detect the presence of volatiles.
Those persons conducting the field screening activities will use the methods found in Laboratory

SOPs, which are in preparation.

Appropriate health and safety precautions will be undertaken according to the Laboratory's ER
Program SOPs (LANL 1993, 0875).

5.56.6.1 Engineering Surveys

Engineering surveys will locate, stake, and document PRS boundaries, the areas for radiation
screening, HEs screening, surface and subsurface sampling, and all surface engineering and
geomorphological features. All sample locations will be registered on a base map, scale 1:1200. If
during the course of sampling any sample points must be relocated, the new position will be
resurveyed and the revised locations will be indicated on the map. The engineering survey will be

performed by a licensed professional surveyor under the supervision of the field team leader.

5.5.6.2 Sampling Rationale

This septic system discharged effluent through a concrete septic tank and then to a two branch
drain field as well as an outfall. The locations most likely to harbor PCOCs are assumed to be the
septic tank the proximal and distal ends of the drain field, and the outfall. Drain fields are designed
to disperse effluent both laterally in and around the drain field as well as vertically down toward the
fill-bedrock interface. Outfalls function as discharge pipes on the surface that allow the free flow of

effluent into a drainage. Therefore, sampling will focus on

. Sludge in the septic tank, and
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. Surface soil samples at and down slope of the outfall.

. Surface and borehole samples in the drainfield

5.5.6.3 Sampling Summary

SWMU 14-007, Inactive Septic System. The sample locations discussed below are

shown on Figure 5-11.

Septic Tank. A sludge sample will be collected from the interior of the septic tank at SWMU 14-
007.

Outfall. Three surface soil samples (0 to 6 in.) will be collected at the outfall; the first immediately
beiow the outfall; the second and third samples will be taken at a distance of 10 and 20 ft down the

drainage from the outfall.

Drainfield. Borehole locations and samples in the drainfield will be determined by HE and
radiation surveys. Depth of the boreholes will be five ft. or to the soil-tuff interface, whichever is
reached first.

Each soil sample will be field-screened for HEs, radioactivity, and volatiles. The screening will be

performed to guide the selection of samples that will be submitted for laboratory analysis.

The PCOCs at SWMU 14-007 are HE, silver, volatile organics, HEs , radionuclides, and metals.

5.5.6.4 Fixed Base Laboratory Analysis

Fixed base laboratory analyses for radionuclides, HEs, and metals will be based upon the
following methods: LANL or DOE methods for alpha, beta, and gamma spectrometry, SW-846
method 6010 for metals, SW-846 method 8270 for semivolatiles, and SW-846 method 8330 for
HE and HE degradation products. The principal radionuclide of concern is uranium-235; the
principal SVOCs of concern are HEs and HE byproducts and detonation products. The metals of

concem are antimony, barium, beryllium, cadmium, chromium, copper, lead, and silver uranium.

5.5.6.4 Sample Quality Assurance

Field quality assurance samples will be collected according to the guidance provided in the latest
revision of the IWP (LANL 1993, 1017). Any QA/QC duplicate samples planned to be collected

during the course of the field investigation are outlined in Table 5-14.
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Chapter5.6 East Site and West Magazine - Aggregate 6

5.6 Aggregate 6. East Site and West Magazine: SWMUs 14-002(c), 14-
002(d), 14-002(e), and 14-003; and AOCs C-14-001 and C-14-009

5.6.1 Background

The overall location of Aggregate 6 is shown in Figure 1-4 while the locations of the PRSs within

the aggregate are shown in Figure 1-6.

Included in this aggregate are one unused building, two inactive firing pads, two magazines, and a
trash burning area. The building (TA-14-5) has been used as a control room, a storage area, and a
laboratory. The firing pads were used for the performance testing of explosives (Harris 1993, 21-
0084). |

In the 1950s, a trash-burning area was located to the east of TA-14-23, near the eastern site
boundary, as shown on Engineering drawing R-129. The site still has a plainly visible semicircular
earthen berm structure. The trash is believed to have consisted of HE-contaminated items.
Residuals from trash burning may have included barium, lead, uranium, and other contaminants
(Martell 1993, 21-0073).

The two magazines in this aggregate were built in late 1944 and early 1945. They were small
structures of wooden construction with a soil berm on three sides and top (LANL 1993, 21-0077).
Explosives used at nearby firing sites were stored in these magazines. Those unrelated SWMUs
are included in one aggregate because they are all decommissioned and have similar DQOs. in

addition, all have the same possible contaminants, i.e., HEs.

5.6.2 Description and History

Three of the SWMUs in this aggregate are located on the eastern part of TA-14 on a flat circular
area about 100 ft in diameter. In 1944, TA-14-5 (Q-5) was constructed as a control building for an X
Division firing site (Figure 5-6-1). Group X-1D, the Rotating Prism Camera Group, was the principal
group operating at TA-14-5 (Bradbury, 1945, 21-0041). This group, using photographic methods
such as the rotating pyramid camera and rotating mirror camera, performed detonation tests on
small HE cylinders and spheres. These methods provided shadow photography of imploding
explosives during detonation of different HE formulations or lens types (Hawkins 1983, 21-0090).
Successive images of a blast on the same negative by using a series of HE flashes. This work was
designed to understand the formation of HE jets. Relatively small tests (up to 15 Ib) were
conducted here because the firing pads were so close (20 to 30 ft) to TA-14-5, which is made of
wood. Many shots contained uranium (Martelt 1993, 21-0085).
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Group X-1D was renamed Group X-8, Detonation Wave Research, in August 1945, and GMX-8,
Explosives Phenomena Group, in 1948 (Martell 1993, 21-0085). In 1949, GMX-8 fired a beryllium
block at TA-14-5 (21-0042). Small-scale firing occurred during the postwar years.

TA-14-5 has its entrance on the north side, and the two firing pads are on the south side. The
firing pads are on a flat area about 100 ft wide that appears to have been built up by hauling in soil
to form a knoll. The ground then slopes from the knoll to three sides (east, west, and south) into a
drainage to the south that runs west to east. The knoll, which is the working area, is graveled and
surrounded by grass and ponderosa pines. TA-14-5 is bermed with soil to the top of the building
on the east and west sides. Three large (one is 15 ft iong x 9 ft wide x 5 ft high, two are 6 ft long x 8
ft wide x 5 ft high) concrete blocks were positioned on the south side of the building. These
blocks of concrete were removed from the building in the mid-1950s and are now located off the
knoll about 50 ft south in the drainage that runs east and west (Martell 1993, 21-0085).

SWMUs resulting from these activities are presented in Table 5-15.

SWMU 14-002(c) (TA-14-5) was built in 1944 as a control building. It is 11 ft long x 18 ft
wide x 10 ft high and originally had a concrete bunker faced with 0.5 in. steel plate. It was
converted from a control building to a storage site in 1961, to toxic gas (cyanogen) storzge in
1965. In 19865, the cyanogen gas was once used to fabricate explosives and, when the ¢=: was
no longer needed, workers destroyed it by placing the cylinders on a firing pad, surrounding them
with explosives and detonating them (Martell 1993, 21-0085) and to a large-scale thermal test
laboratory in 1980. After TA-14-5 was converted to a storage building in 1961, no further

explosive experiments were conducted at the firing pad (Harris 1993, 21-0084).

In the mid-1950s, the cc: - - :!e blocks were removed from the south end of the building and
pushed about 50 ft soutr: ;= the side of the small drainage that drops to the south. Debris is
scattered about on this siope to the drainage channel. In 1980, a 5 ft diameter metal sphere was
placed on the south side of TA-14-5 in the position previously occupied by the concrete blocks.
Slow combustion experiments were conducted inside the sphere (Martell 1993, 21-0085). These
tests continued until 1985. TA-14-5 has not been used since then and was to be destroyed but
the destruction was delayed while a discussion was held about putting the building on the
Laboratory's historical buildings list. It was decided not to list TA-14-5 but, by that time, funds for

the destruction were not available and it still stands (Harris 1993, 21-0084).

SWMU 14-002(d) and SWMU 14-002(e). These two firing pads are located 35 ft apart on
the south end of TA-74-5, which served as their control building. Performance tests of explosives

were conducted on these two firing pads. The shots were photographed through two ports in
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Table 5-15

PRSs in the East Site and West Magazine

STRUCTURE i
PRS NUMBER DESCRIPTION

14-002(c) 'TA-14-5 Firing site (decommissioned)
14-002(d) Firing site (decommissioned)
14-002(e) ' Firing site (decommissioned)
14-003 Trash burning area

C-14-001 TA-14-1 Magazine (decommissioned)
C-14-009 TA-14-13 : Magazine (decommissioned)

RFl Work Plan for OU 1085 5.6-3 May 1994




Chapter5.6 East Site and West Magazine - Aggregate 6

which 5-in.-diameter glass disks were placed and discarded after each shot. These glass disks
(both whole and broken) are part of the debris that is scattered on the south slope. Because

these two pads are only 35 ft apart, contaminants from the o SWMUs are considered together.

C-14-001 (TA-14-1) This former magazine is located in a wooded area 300 ft west of the
western complex at TA-14. TA-14-1 was of wooden construction 9 ft wide by 11 ft long by 8 ft high
with a soil berm on three sides and the top. It lies on a level mesa 50 ft north of the rim of Carion de
Valle. The terrain slopes south to a row of low cliffs. To the west is a small canyon draining sout'h.
C-14-001 is about 25 ft in diameter and is located in the center of a 75-ft-diameter clearing on the

forested mesa.

TA-14-1 was served by an asphalt road, now abandoned, that joined R-Site Road on the north
and circled the structure. The TA-14-1 berm remains as a pile of soil and tuff with a light growth of
small shrubs; there is no sign of debris remaining from the structure itself on the old road circling
the berm: ~iles of asphalt chunks and gravel are stored. The road and piles act as effective barriers
to stop any drainage from the berm. TA-14-1 was built in October 1944 and was deliberately
burned and destroyed in February 1963 (LANL 1993, 21-0077). TA-14-1 was reported to be
contaminated with HE in 1959 (CEARP ID No. TA14-1CA-A/-HW/RW in DOE 1987, 0264).

C-14-009 (TA-14-13) This former magazine is located at the eastern end of TA-14, about 50
ft northeast of bunker TA-14-5. It was of wooden construction 3 ft wide x 4 ft long x 3 ft high with a
soil berm on three sides and the top. C-14-009 lies on a low knoll at the head of a small drainage
that drops to the southeast. The area is at the edge >f a pine forest. A berm 6 ft in diameter
remains at the site, as do traces of an unimproved road triat once allowed access to the magazine
from the west. Both are covered with grasses and weeds. The remains of a boardwalk running
east to the former T4-14-13 from TA-14-5 are still vi.  ~. This evidence, particularly the berm,
mark the location of the magazine quite accurately. Tr.s magazine was built in January 1945 and
was destroyed by burning in February 1960 (LANL 1993, 21-0077). The magazine was reported
contaminated with HE in 1959 (CEARP ID No. TA14-1CA-A/I-HW/RW in DOE 1987, 0264).

SWMU 14-003 The burn area is 300 ft northeast of TA-14-5. The burn pit is bermed, with a 4-ft-
high horseshoe of dirt with the open end facing east. Grasses and weeds have grown on the
berm and have stabilized it. A paved road that leads to the bermed area from TA-14-6 is clearly
visible. The area is level with no drainage paths. High-explosive-contaminated combustible, and
frequently noncombustible, material was cisposed of in this burning area as evident by several
charred but unburned items that are still visible (Martell, 1993, 21-0073).
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5.6.3 Conceptual Exposure Model

5.6.3.1 Nature and Extent of Contamination

The former control building [TA-14-5, SWMU 14-002(c)] was used in firing experiments and is
suspected of being contaminated with HE residues and degradation products, metals, and
radionuclides. It was also used as a toxic gas storage area and a large-scale thermal testing
taboratory. No quantitative information is available on the possible residuai contamination as a

result of these activities.

Two other PRSs [SWMU 14-002(d) and SWMU 14-002(e)] are the firing pads associated with the
control building. Because the control building was converted to other uses in 1961, the pads
have not been used for their original purpose for over 30 years. They are suspected of being
contaminated with HE residues and degradation products, metals, and radionuclides. As in the
case of the control building, no quantitative data are available on the contamination present as a

result of these activities.

Anocther site (SWMU 14-003) was used for burning HE-contaminated items, and a certain amount
of debris is still present. It is suspected of being contaminated with HE residues and degradation

products, radionuclides, and metals.

Two former magazines (C-14-001 and C-14-009) were used to store HEs used in firing
experiments and are suspected of being contaminated with HE residues and degradation
products. No quantitative information is available on the possible residual contamination as a result

of these activities.

5.6.3.2 Potential Pathways and Exposure Routes

The conceptual exposure model is presented in Figure 5-12. A summary of exposure

mechanisms and human receptors is presented in Table 5-16.

Contamination from the inside of the control building could have leaked or spilled to the outside
during its operation. There are no known sumps associated with this building. However, there is

one drainage (possibly storm).

Surface soils around the firing sites may have been contaminated due to dispersion of explosives,
radionuclides, and metals during detonations. Wind dispersion of the contaminants on the

surface may have occurred. No low-order detonations are known to have occurred at TA-14-5,
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TABLE 5-16

Aggregate 6 East Site & West Magazine Exposure Mechanisms and Receptors

POTENTIAL CURRENT FUTURE .
AREA OF RELEASE POTENTIAL POTENTIAL
PRS CONTAMINA- MECHANISM RECEPTORS | RECEPTORS
TION ‘
| 14-002(c) Building External irradiation On-site Recreational
; TA-14-5 workers users, on-site
workers
14-002(d), Surface soil Wind dispersion On-site Recreational
14-002(e), around firing workers users, on-site
14-003, pads, surface ;Stf{gaa(:t?owater runoft/ workers
C-14-001, soil in burn area, | 'M"ration
C-14-009 and sediments | External irradiation
in drainages
. 14-003 Debris External irradiation On-site Recreational
i workers users, on-site
1 workers
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The mesa in the east area slopes to the south where a drainage channel is evident; therefore,

surface water run-off is considered to be a major pathway.

Leaks or spills could have occurred in or near the decommissioned magazines (C-14-001 and C-
14-009). In addition, contamination may have been dispersed when the berm was leveled. For C-
14-001, there is a visible drainage channel that provides a surface water runoff pathway. Infiltration
of surface water could also have transported contaminants into the sediments and soil in the
drainage, as well as into the soil beneath the footprints of the former structures. Wind dispersion

of surface contaminants may also have occurred.

The terrain in the vicinity of the trash-burning area (SWMU 14-003) gently slopes to the east, and
there are no drainage channels evident. Infiltration of surface water could have transported
contaminants into the soil in the bermed area. Wind dispersion of the contaminants on the surface

may have aiso occurred.

A more detailed description of the migration pathways, conversion mechanisms, potential
receptors, exposure pathways, and exposure assumptions relevant to the entire OU are

presented in Chapter 4.
5.6.4 Remediation Decisions and Investigation Objectives

5.6.4.1 Problem Statement (DQO Step 1)

The Phase | problem is to determine whether contaminants are at levels of concern in any PRS in
this aggregate. This aggregate consists of decommissioned firing sites, a trash-burning area, 'and
two decommissioned magazines. There is potential for near-surface contamination (upper 6 in. of
soil) at most PRSs in this aggregate. The firing sites may have dispersed metal, radionuclide, and
HE contamination over a large area. It is possible that metals and polycyclic aromatic hydrocarbons
(PAHS) are residual from burning operations. Probability of contamination is moderate at the firing

sites and buming pit, and low at the decommissioned magazines.

5.6.4.2 Decision Process (DQO Step 2)

The objective of the Phase | investigation for this aggregate will be screening assessment
sampling to deterr = if PCOC concentrations are above action limits in surface soils. If PCOC
< ~ncentrations in - 3S are below SALs, then NFA will be proposed for that PRS. If PCOC

acentrations are greater than SALs, then a Phase |l study will be performed to determine the

= atial extent and concentration of the contaminant relative to an acceptable risk level.
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The potential remediation options for PRSs that pose an unacceptable health and environmental
risk include removal of the contaminated surface and/or subsurface soils with treatment and/or
disposal. The need for remedial action will be supported by data on contaminant levels gathered

in a Phase Il sampling plan.
5.6.5 Data Needs and Data Quality Objectives

5.6.5.1 Decision Inputs (DQO Step 3)

Data are needed primarily to confirm suspected PCOCs, to identify additional PCOCs, and to
determine concentrations of all PCOCs in surface soils. These PRS areas are to be located for
efficient sampling, site information on facilities from visual indications, engineering drawings, and

aerial photographs are needed.

5.6.5.2 Investigation Boundaries (DQO Step 4)

The spatial boundaries of potential contamination for the PRSs include the PRS boundaries for
the decommissioned structures and the burn site. The firing site will be examined to a radius of 75
ft because of the small size of the shots at the site. Although the original location of the PCOCs at
the magazine footprints was the soil surface (less than 6 in.), the decommissioning activities
probably redistributed or covered the PCOCs. Given the shallow soil at Q-Site, the depth
boundaries for surface soil will be the top 12 in. of soil or the depth to tuff, whichever is less. The
depth boundary for the burning area will also be 12 in., because the PCOCs would be expected

to be relatively immobile.

For each PRS, sampling points will be biased to areas believed most likely to contain the highest

concentrations of PCOCs, based on field surveys, archival data, and the results of 1and surveys.

5.6.5.3 Decision Logic (DQO Step 5)

Screening assessment decision rules are stated for each PRS or aggregate (off-site migration) in
terms of the maximum observed concentration of each PCOC. If the maximum observed PCOC
concentrations in surface or subsurface soils for a PRS are above their SALs and above any
constituent background level, then a Phase Il study will be performed. If SALs or background
levels are not exceeded, then NFA will be proposed for the PRS. Some adjustments are made to
this decision rule to account for PCOCs for which SALs are less than the normal range of
background (e.g., beryllium), or if several PCOCs exhibit concentrations that are close to SALs
without actually exceeding them. Chapter 4 Subsection 4.1.4 and Appendix J of the IWP (LANL

1993, 1017) provide details of the effect of these adjustments on the decision rule.
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5.6.5.4 Design Criteria (DQO Step 6)

5.6.5.4.1 SWMUs 14-002(d) and 14-002(e) Firing Pads Sampling Grid

Samples will be biased by field surveys for HEs and radionuclides and the field laboratory for
semivolatile HE by-products and metals as appropriate. Six laboratory surface sampling points for
the firing site, obtained by the nomogram approach, provide an 80% chance of detecting

contamination if 25% of the site is contaminated (see Chapter 4).

The radius size was decided after a visual survey found no shot debris at a greater radius. If the soil
samples prove to be highly contaminated, a Phase |l investigation can include samples at a greater

radius.

5.6.5.4.2 PRSs 14-002(c,d,e), 14-003, C-14-001, and C-14-009

A reconnaissance approach wili be used to sample these six PRSs (Chapter 4). Because of the
small size of each PRS and the nature of the processes that may have produced contamination
within them, it is likely that a high percentage of each PRS is contaminated, if any contamination
exists. Because of this likely homogeneous distribution of potential contamination, the nomogram
approach suggests that two samples for each PRS would provide a 75% detection probability if
50% of each PRS was contaminated.

5.6.6 Phase | Sampling and Analysis Plan

Phase | sampling will focus on determining the presence or absence of PCOCs above SALs. A
Phase Il sampling plan, if necessary, will further define the nature, extent, and rate of migration of
any release identified in Phase |. Refer to Appendix C, Field and Laboratory Investigation

Methods, for more information.

Field Screening. All samples will be field-screened for gross aipha, beta, and gamma to detect
the presence of radionuclides. In addition, all will be swiped for the HE spot test to detect the

presence of HEs.

Appropriate health and safety precautions will be undertaken according to the Laboratory’s ER
Program SOPs (LANL 1993, 0875).

5.6.6.1 Engineering Surveys

Engineering will survey, locate, stake, and document PRS boundaries, the areas for HE and
radiation surveys, HE screening, surface sampling, and all surface engineering and

geomorphological features. All sample locations will be registered on a base map, scale 1:1200. If
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during the course of sampling any sample points must be relocated, the new position will be
surveyed and the revised locations will be indicated on the map. The engineering survey will be

performed by a licensed professional under the supervision of the field team leader.
5.6.6.2 Sampling

5.6.6.2.1 Sampling Rationale

The structures in this aggregate were used for the storage of explosives or for firing site structures
until the time they were removed or decommissioned. The trash-buming area was a bermed area
used to dispose of refuse from TA-14 operations. The history of the five former structures and the

trash burning area suggest that HEs, metal, and radionuclide contamination may be present.

The activities documented to have taken place in TA-14-5 suggest that the interior of the building
has the potential for heavy contamination with HEs or HE by-products. Sampling of TA-14-5 must
determine the presence of PCOCs inside the building as well as outside. Samples within the
interior of the building will be made up from the collection of residual soil and/or debris or from
small plugs into the structure. Samples on the exterior of the building will be surface soil samples

from 0 to 6 in.

The history of the two firing pads also suggests that HEs as well as radionuclides and metais are

possible contaminants.

The magazines (PRSs C-14-009 and C-14-001) were used for the storage of explosives up until
the time they were decommissioned and burned. The soil berms that originally surrounded three
sides of the magazines still exists. The history of the magazines suggest that HEs and metal (lead,
barium) contamination are possible. The trash-burning area was similarly bermed and calls for a

similar sampling rationale.

The need to detect any migration of PCOCs down drainage channels and off the East Site will be
fulfilled by the collection of four surface soil samples (0 to 6 in.) in the drainage to the south of TA-
14-5.

5.6.6.2.2 Sampling Techniques

Those samples collected with a hand-auger and thin-walied tube sampler will be advanced to a

depth of 6 in. The 6-in. depth is designed to ensure the detection of PCOCs that may have

migrated below the immediate surface through weathering processes or mechanical disturbance
over the past 50 years. Sampling specified to collect surface soil will be gathered with either the
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spade and scoop or ring sampler technique to a depth of 1 in. The specific technique will be
determined by the field team leacer. : . |

See Figure 5-13 for planned samipie locations, and Table 5-16 for a listing of planned sampling.

5.6.6.2.3 Sampling Summaries
All samples will be surveyed for HE and radiation to bias samples.

SWMU 14-002(c), Bunker TA-14-5. The interior of this bunker will be screened for

radionuclides, HEs, and metals. The location of the highest readings will be sampled.

Surface soil samples, 0 to 6 in., will be screened at the exterior walls of the bunker on the west,
east, and north sides. Two laboratory samples will be selected based on the biasing scheme

described above.

SWMUs 14-002(d) and 14-002(e), Firing Pads. Sampling at these SWMUs will consist of
the collection of two hand-auger samples to a depth of 6 in. at each SWMU. Each sample location
will yield one analytical sample, 0 to 6 in. The physical location of the four hand-augered samples

will be

5 ft from the southwest corner of the bunker,

5 ft from the southeast corner of the bunker,
»  on the south edge of SWMU 14-002(d), and
. on the south edge of SWMU 14 002(e).

SWMU 14-003, Trash Burning Area. The hand auger thin-walled sample method will be
used to collect two samples to a depth of 12 in. in the approximate center of the former structure.

A second hand auger sampie will be located 3 ft from the first sample to the east.

C-14-001, Former Magazine TA 14-1. The hand auger thin-walled sample method will be
used to collect one sample to a depth of 12 in. in the approximate center of the former structure. A

second hand augered sample will be located 5 # downslope from the first sample (south).

C-14-009, Former Magazine TA-14-13. Sampling at this AOC will consist of the collection
of two hand-auger samples to a depth of 12 in. Each sample location will yield one analytical
sample. The - ~sical location of the two hz~- augered samples will be (1 ) approximate center of

the former ~ine and (2) 5 ft downslope .. sutheast) from the center of the magazine.
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Sample Analysis for Aggregate 6
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Chapters.6 East Site and West Magazine - Aggregate 6

East Site Drainage Sampling. Four surface soil samples will be collected to ensure that
PCOCs have not migrated down the drainage on the southeastern side of TA-14. These samples
will verify that PCOCs are not leaving the TA-14 site. The spade and scoop or ring sampler

methods will be used to collect samples in the drainage.

5.6.6.3 Mobile Analytic Mobile Laboratory Analysis

The results of field screening will determine whether samples will be analyzed in the mobile
analytical laboratory. Gross alpha/beta spectrometry will be used to verify the presence of uranium-
235 radionuclides, gross gamma spectrometry will be used verify the presence of uranium-238.
The presence of HE degradation products will be verified in the mobile laboratory by the use of

gas chromatography/mass spectroscopy (GC/MS) and/or flame ionization detector (FiD).

Fixed base laboratory analyses for radionuclides, HEs, and metals will be based upon the
following methods: LANL or DOE methods for alpha, beta, and gamma spectrometry, SW-846
method 6010 for metals, SW-846 method 8270 for semivolatiles, and SW-846 method 8330 for
HE and HE degradation products. The principal radionuclide of concern is uranium-235; the
principal semivolatile organic compounds (SVOCs) of concern are HEs and HE by-products and
detonation products. The metals of concern are antimony, barium, beryllium, cadmium, chromium,

copper, lead, and uranium.

5.6.6.4 Sample Quality Assurance

Field quality assurance samples will be collected according to the guidance provided in the latest
revision of the IWP (LANL 1993, 1017). Any quality assurance/quality control (QA/QC) duplicate

samples planned to be collected during the field investigation are outlined in Table 5-16.
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6.0 POTENTIAL RELEASE SITES RECOMMENDED FOR NO CURRENT RCRA
FACILITY INVESTIGATION WITHOUT FURTHER CHARACTERIZATION

The purpose of this chapter is to identify those potential release sites (PRSs) that do not require a
current RFl. All PRSs covered in this chapter are recommended for NFA. The locations of these
PRSs are shown in Figures 1-3 through 1-6. To this end, a four-step evaluation criteria for NFA
following archival investigation was developed and is described in Subsection 4.1 of Appendix | in
the 1993 WP (LANL 1992, 1017).

The OU 1085 PRSs proposed for NFA on the basis of archival information are listed in Table 1-4
and discussed in Chapter 6. Appendix | of the IWP (LANL 1993, 1017) describes the procedure
for using archival information to determine whether a PRS meets the criteria for NFA. Consistent
with the decision logic presented in Figure 4-1, additional PRSs may be proposed for NFA

following Phase | or Phase |l investigations. The criteria to be used for these sites are as follows:
Criterion 1. There is no evidence of any unmitigated contaminant release from the PRS.

Criterion 2. It is an approved accumulation area currently regulated under 40 CFR 262,
Standards Applicable to Generators of Hazardous Waste. Releases will be cleaned up
immediately in accordance with the Laboratory's Contingency Plan, Spill Prevention

Countermeasures and Control Plan, and/or administrative requirements.
Criterion 3. T&he PRS will be addressed within another PRS.

A detailed description of each PRS and the rationale for the associated decision and applicable
references are contained in the subsection of Chapter 6 devoted to that PRS or aggregate of
PRSs. The order of presentation is HSWA Module Vili SWMUs, non-HSWA Module SWMUs and
AOCs, and HSWA and non-HSWA SWMUs and AOCs that are recommended for NFA.

6.1 SWMUs Recommended for No Further Action Under Criteria 2
6.1.1 Satellite Storage Areas, SWMU 14-004(b)

6.1.1.1 Background

Satellite storage areas are approved accumulation areas that are currently regulated under 40 CFR
262, Standards Applicable to Generators of Hazardous Waste. The Laboratory conducts training
classes for the operation of these areas. LANL also inspects and has institutional controls

governing the closure of these units. The NMED also performs annual inspections.
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6.1.1.2 Recommendation

SWMU 14-004(b) is recommended for NFA under 40 CFR 262.

6.1.1.3 Rationale for Recommendation

If a release occurred at this area, it would be cleaned up immediately in accordance with the
Laboratory's Contingency Plan, Spill Prevention Countermeasures and Control Plan, and/or
administrative requirements. Because any releases will be cleaned up immediately, these units do
not have the potential to become historical release sites. Therefore, these areas will continue to
be regulated under 3004(a) of the RCRA and not 3004(u) of the Hazardous and Solid Waste

Amendments.
6.2 PRSs Recommended for No Further Action Under Criteria 3
6.2.1 Contaminated pole, C-12-006

6.2.1.1 Background

C-12-006 is described as a tall pole with a plastic tube near TA-12-8 that became contaminated

with HE and strontium-90 as a result of a release during a radiation experiment in 1950.

6.2.1.2 Recommendation

C-12-006 is an example of an error in Appendix C of the SWMU Report: C-12-006 is a duplicate
reporting of one of the elements of SWMU 12-004(a). C-12-006 should be removed from
Appendix C of the SWMU Report.

6.2.1.3 Rationale for Recommendation

Based on field investigation and a review of the existing documentation (SWMU Reports) (LANL
1990, 0145) this unit is a duplicate of SWMU 12-004(a) which is being recommended for sampling

in Subsection 5.2 of this work plan.

6.2.2 Satellite Storage Areas, SWMUs 14-004(a,c)

6.2.2.1 Background

Satellite storage areas are units that are currently regulated under 40 CFR 262, Standards
Applicable to Generators of Hazardous Waste. The Laboratory conducts training classes for the
operation of these areas. It also inspects and has institutional controls governing the closure of

these units. The NMED also performs annual inspections.
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6.2.2.2 Recommendation

SWMUs 14-004(a,c) are recommended for NFA and delisting from the SWMU Report because
they are regulated under 40 CFR 262.

6.2.2.3 Rationale for Recommendation

If a release occurred at these areas, it would be cleaned up immediately in accordance with the
Laboratory’s Contingency Plan, Spill Prevention Countermeasures and Control Plan, and/or
administrative requirements. Because any releases will be cleaned up immediately, these units do
not have the potential to become historical release sites. Therefore, these areas will continue to
be regulated under 3004(a) of the RCRA and not 3004(u) of the Hazardous and Solid Waste
Amendments. Any long-term preexisting releases in these SWMUs will be cleaned up as part of
the VCA/CMS/CMI associated with the decommissioning of the active firing site, 14-001(g).

6.2.3 SWMUs Recommended for No Further Action Under Criteria 1
6.2.3.1 Burn Site, SWMU 12-002

6.2.3.1.1 Background

SWMU 12-002 is an area used on one occasion to burn scrap HE. It encompassed a few square
feet at most and was located in the roadbed just east of TA-12-4. In October 1962, during a survey
of GMX-7 propenty at TA-12 workers found a can containing about one-half pound of HE. The
material was covered with dry excelsior, doused with kerosene, and destroyed by burning. After
burning, the fire department wet down the area to prevent any fire from spreading to adjacent
flammable materials (Anderson 1962, 21-0012). -

6.2.3.1.2 Recommendation

SWMU 12-002 is recommended for NFA and delisting from the SWMU Report because there is
no reasonable basis for characterization of the site based on considerations of human health and
environmental risk, community concern, Laboratory operations, and value of information (LANL
1993, 1017).

6.2.3.1.3 Rationale for Recommendation

Based on available documentation, SWMU 12-002 was the site of a onetime event and was not a
waste disposal area. Since 1962 the roadbed has been regraded many times redistributing and

diluting any combustion byproducts. The area immediately surrounding the area was the site of
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many years of uncontained explosives testing and this area will be investigated under SWMU 12-
001(b) in Subsection 5.1 of this work plan. Any possible contamination arising from SWMU 12-
002 will be commingled with and indistinguishable from contamination associated with SWMU 12-
001(b)

6.2.3.2 Gas Cylinder Storage Area, SWMU 12-003

6.2.3.2.1 Background

SWMU 12-003 is a former gas cylinder storage area located on the south side of the unimproved
road and about one mile east of the TA-12-4 firing pit. The unit is in a small clearing covered with
low shrubs and there are no visual indications that any activity took place. The area was used in
1968 for laser-based mortar-point-of-launch locator experiments. An acetylene gas gun was used
to propel the inert mortar rounds. In 1989 HSE-7 removed two gas cylinders from the area. The
waste disposal form for this unit, dated June 15, 1989, lists oxygen and acetylene cylinders and

an empty firing chamber as having been sent to gas cylinder storage (Jackson 1989, 21-0051).

6.2.3.2.2 Recommendation

SWMU 12-003 is recommended for NFA and delisting from the SWMU Repont because there is
no reasonable basis for characterization of the site based on considerations of human health and
environmental risk, community concern, laboratory operations, and value of information (LANL
1993, 1017). There exists no documentation or physical evidence that RCRA hazardous waste
was ever handled at SWMU 12-003.

6.2.3.2.3 Rationale for Recommendation

The experiments at SWMU 12-003 did not involve hazardous materials and did not generate
hazardous waste. The mortar rounds used in the experiment were inert, non explosive rounds,
propulsion was provided by oXygen/acetylene combustion rather than conventional gun
propelllant (Watanabe 1993, 21-0091). The gas cylinders were removed from the area and taken
to the empty cylinder storage area. No documentation has been found that would indicate that

any of the activities generated hazardous waste.
6.2.3.3 Landfill/Surface Disposal, SWMU 14-008

6.2.3.3.1 Background

SWMU 14-008 is listed as a landfill/surface disposal near TA-14 where a long-time employee
recalls placing some classified material in a drainage channel and covering it. The employee does

not remember the location of the burial and does not believe that the material contained
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hazardous waste. The information about this PRS is insufficient to design an effective sampling
plan; however, sampling plans have been designed to determine if contaminants of concern are
migrating away from the main firing sites at TA-14, These firing sites are described in Subsections

5.3 and 5.4 of this work plan.

6.2.3.3.2 Recommendation

SWMU 14-008 is recommended for NFA.

6.2.3.3.3 Rationale for Recommendation

The location of this PRS is totally unknown and because there is no reasonable basis for
indiciation that hazardous materials were disposed at the site (LANL 1993, 1017).
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1 PROJECT MANAGEMENT PLAN

This annex presents the technical approach, organizational structure, schedule, budget, and
reporting milestones for implementation of the OU 1085 RFI work plan. This plan is an extension
of the ER Program Project Management Plan in Annex | of the IWP (LANL 1992, 0768). The
OU 1085 RFI work plan does not contain any deviations from the IWP. This annex addresses the
project management requirements of the HSWA)Module (Task Il, E., p. 39) of the Laboratory’'s
RCRA Part B Permit (EPA 1990, 0306). The facility transition (FT) and D&D programs will be

integrated into this RFI characterization as these programs evolve.

1.1 Technical Approach

The technical approach employed for the OU 1085 RFI work plan is described in Chapter 4. This
approach is based on the ER Program’s overall technical approach to the RCRA facility
investigation/corrective measures study (CMS) process described in Chapter 3 of the IWP (LANL
1992, 0768). The following key features characterize the ER Program approach:

¢ Use of action levels as criteria to trigger a CMS;

Sampling approach to site characterization;

Decision analysis and cost effectiveness to support the selection of remedial

altematives;

Application of the observational approach to the RFI/CMS process as a

general philosophical framework; and,

integration of CERCLA, NEPA, AEA, and other applicable regulations.

The general philosophy is to develop and iteratively define the nature and extent of
contamination at OU 1085 through a planned, phased investigation and data interpretation. An

objective is to support VCA or a CMS using the minimum data necessary.
The technical objectives of the phased RFl, as detailed throughout this work plan, are to:

e I|dentify contaminants present at each SWMU and, if none are present,
proceed to NFA,

¢ Determine the vertical and lateral extent of the contamination at each SWMU,
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» |dentify contaminant migration pathways,

» Acquire sufficient information to allow quantitative migration pathway and risk

assessment, as necessary,

» Provide necessary data for the assessment of potential remedial alternatives
including VCAs,

* Provide the basis for planning detailed CMSs,

» Use of RCRA Subpart S regulation’s conditional remedy concept to adopt an

approach of stabilization in-place for material disposal areas (MDAs) as
appropriate.

1.1.1 Implementation Rationale
Scheduling of investigations is based on the following rationale and priorities.

Initial effonts are focused on obtaining OU-wide environmental data that form the basis for
understanding contaminant transport processes. These investigations, described in Chapter 4,

include:

¢ Geomorphic characterization of drainage channels to determine locations for
representative sampling of mobile sediments, surface geophysics
measurements to locate buried pipes, and radiation surveys to define areas

contaminated by radioactive elements; and,

o Measurement of contaminant levels in surface soils as a basis for determining
if low levels of contaminants detected at individual SWMUs are indicative of
releases from individual SWMUs or only represent the presence of the OU-

wide contamination.

Generic investigations include surface sampling at individual SWMUs, channel sediment
sampling, sampling at subsurface structures such as septic tanks and sumps, near-surface
sampling at buried outfalls and leach fields, and sampling of landfills and berms. Sites with unique
problems, such as MDAs, are addressed separately.

1.1.2 Schedule

The schedule for the entire RFI/CMS process at OU 1085 is provided in Table I-1.
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TABLE I-1

PROJECTED SCHEDULE FOR CORRECTIVE ACTION

PROCESS FOR OU 1085

MILESTONE DATE

Submit EPA/NMED work pian 05/23/94
Start RFI 08/15/95
Start RF| report 03/04/96
Complete RFI fieldwork 07/02/97
Complete draft RFl report 08/20/97
Complete RFI 06/05/98
Complete assessment 08/19/97

!w

Where possible, fieldwork has not been scheduled between November 15 and March 15 each

year, to allow for inclement weather.

1.13 Reporting

Results of RFI fieldwork will be presented in four principal documents: quarterly technical progress
reports, RFI phase reporis/work plan modifications, the RFI report, and the CMS report if required.
The purpose of each of these reports is detailed below. A schedule for submission of draft and

final reports is presented in Table I-2.
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TABLE 1-2

REPORTS PLANNED FOR OU 10885 RFI

REPORT TYPE EPA DOE DATE DUE
Monthly reports X X 25th of the following month
Quarterly reports X February 15, yearly
X May 15, yearly
X August 15, yearly
Annual reports X X November 15, yearly
Phase reports
Draft RF1 work plan X X 5/23/94
Draft Phase | report X X as in baseline; DOE milestone
Draft RFI report X X as in baseline; DOE milestone

1.1.3.1 Quarterly Technical Progress Reports

As the OU 1085 RFl is implemented, technical progress will be summarized in quarterly technical
progress reports, as required by the HSWA Module of the Laboratory's RCRA Part B operating
permit (Task V, C, p. 46). Detailed technical assessments will be provided in RF| phase report/work
plan modifications.

1.1.3.2 RFl Phase Report/Work Plan Modifications

RF1 phase reports/work plan modifications will be submitted for work conducted on aggregates of
SWMUs or on individual SWMUs. These phase reports will serve as partial RFl Phase | reports
summarizing the results of initial site characterization activities and as partial RFl Phase Il work plans
describing the follow-on activities being planned (including any modifications to field sampling

plans suggested by initial findings).
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1.1.3.3 RF| Report

The RFI report will summarize all fieldwork conducted during the five-year duration of the RFI. As
required by the HSWA Module of the Laboratory’'s RCRA Part B operating permit (Task V, D,
p. 46), the Laboratory will submit an RFI report within 60 days of completion of the RFI. As stated
in the IWP, Subsection 3.5.1.2 (LANL 1992, 0768), the RFI report will describe the procedures,
methods, and results of field investigations and will include information on the type and extent of
contamination, sources and migration pathways, and actual and potential receptors. The report will
also contain adequate informaﬁon to support justification for no further action and corrective

action decisions for SWMUs.

1.1.3.4 CMS Report

The CMS report will propose methods of remediation for selected SWMUs listed in the RFI report.
Not all SWMUs will need remediation because some will have been delisted based on
recommendations made in the RFl report. The CMS report will describe the proposed
remediation methods, procedures, and expected results, along with a pian, schedule, and cost

estimate.

1.1.4 Budget

The schedule presented above is based on fixed budgets for the first two years of the RFI. The
fixed budgets in fiscal years 1993 and 1994 (FY93 and FY94) are based on expected DOE
funding levels. DOE funding requests are set two years in advance: thus, the first year in which
the RFl is not constrained by past budget estimates will be FY95. Funding requests for FY95 and
beyond will reflect the cost and schedule that most efficiently complete th