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Executive Summary

EXECUTIVE SUMMARY
E1 Purpose

The primary purpose of this Resource Conservation and Recovery Act (RCRA)
facility investigation (RFT) work plan is to determine the nalure and extent of
releases of hazardous waste or hazardous constituents from potential release
sites (PRSs) in Operable Unit éOL%} 10B& and 1o determine the need for
corrective measures studies (CMSs). Secondly, this document satisfies part of
the regulatory requirements contained in Los Alamos Nationai Laboratory's (the
Laboratory's) permit to operate under RCHA. Operable Unit 1088 includes
Technical Area (TA) 15. This TA is located in the middle western part of Los
Alamos County and is located entirely on Depariment of Energy {DOE} lard.

Module Vill of the permit, known as the HSWA Module gthe porttion of the @ermit
that responds to the requirements of the Hazardous and Solid Waste
Amendments (HSWAY}], was issued by the Environmental Protection Agency
(EPA) to address potential corrective action requirements for Solid Waste
Management Units g‘;WMUs at the Laboratory. These permit requirements are
addressed by the DOE's Environmental Restoration {EH) Program at the
Laboratory. The HSWA Module provides the pringipal framework for
implementing the ER Program at the Laboratory. However, sites to be
investigated and evaluated include not only the SWMUs described in the HSWA
Module but sites that contain radioactive materials and other substances not
addressed by RCRA. The latter sites are calied Areas of Concern {AQCs). In
this document, SWMUs and AOCs are collectively refemred 1o as PRSs,

The work plan inciudes sites that are not identified in Module VIl of the permit
and are outside the regulatory scope of the permit. These units are included to
ensure that all potential environmental problems at each operable unit are
investigated and 1o present to the public and the regulators a unified plan that
addresses all potential environmental problems onsite, Inclusion of these sites
in the work plan does not confer additional regulatory responsibility or authoirty
for these sites to the regulators and deos not bind LANL to additional regulatory
responsiblity or authoirity for these sites to the regulators and does not bind
LANL to aaditional commitments outside the scope of the permit. LANL wili
consider all comments received on this work plan.

This documert describes the sampling plans that will be followed to implement
the RFI at OU 1086, and, together with nine other work plans submitted fo the
EPA in 1993 and nine work plans already submitied, meets the requirement set
forth in the HSWA Moduf)e to address a cumulative percentage of the
Laboratory's SWMUs in RF! work plans by August 27, 1983,

E2 Instaliation Work Plan

The HSWA Module required the Laboralory to prepare an installation Work Plan
{IWP) 1o describe the Laboratory-wide system for accomplishing the RFl,
correclive measures studies, and comeclive measures, a requirement satisfied
by the IWF for ER submitted o the EFA in November 1880. That document is
updated annually, and the most recent revision was published in November
1992, The \WP identifies the Laboratory's PRSs, describes their aggregation
into 24 OUs, and presents the Laboratory's overall management plan and
technical approach for meeting the requirements of the HSWA Module,

When information reievant to this work plan has already been provided in the
IWP, the reader is referred 1o the 1992 version of that document.

Both the IWP and this work plan address radioactive materials and other
hazardous substances not subject to RCRA. 11 is understood that the language
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Executive Summary

in this work plan periaining to subjects outside the scope of RCRA is not
enforceable under the Laboratory's operating permit.

E3 Background

Landfills, experimental releases from laboratories septic systems, and outfalls
are the main types of PHSs, in addition to active and inactive firing sites that are
located within OU 1086. Of these, the firing sites are of the greatest concern to
potential receptors because they comprise surface PRSs with significant
contaminant inventories.

Receptors who are at risk potentially are the current and future occupational
workers and future users if the land reverts to the public domain. The meost
important pathways of contaminants to these receplors are aitborne
resuspension of hazardous materials and radiation from radioactive materials
within the PRSs.

Technical Area-15, also known as R-Site, occcupies a portion of Three-Mile
Mesa on Pajarito Mesa near the southwestern boundary of the Laboratory.
Technical Area-15 occupies approximately 1200 acres. Its boundaries are
defined by TA-66 and TA-67 to the north; TA-14, TA-16, TA-37, and TA-49 to
the west and south; and TA-36 to the east. Figure EXEC-1 shows the regional
location of the Laboratory and Figure EXEC-2 shows the location of TA-15 with
respect to other Laboratory TAs, as well as public and private properties
surrounding the Laboratory. Figure EXEC.3 identifies the location of PRSs and
other salient site features and Figure EXEC-4 identifies the buildings at TA-15.
The PRSs are indicated on Figure EXEC-3 by their SWMU or AOC (C) number
and are classified both geographically, (10 areas, depending on location) and
numerically (depending on the nature of the SWMU). Table EXEC-1 lists the
PHSs geographically.

The key to the numerical designation is given below:
001 Storage area
0oz  Pit
003  Open defonation
004  Inactive firing site
005  Container storage area
006  Active firing site
007  Landfil
008  Surface disposal
009  Active seplic system
010 Inactive seplic system
011 Sump
012  Operational release
013  Underground tank
014 Cuttall

Much of TA-15 has been used from the mid-1940s to the present time for
explosives experiments. In that capacily, test explosions ranging from a few
kilograms of high expiosive to as much as 850 kg were conducled in
arrangements thal duplicate many of the components of a nuclear weapon, with
the exceplion of the fissionable materials. These components sometimes

RFI Work Plan for OU 1088 E-2 June 1983
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. Figure EXEC-1  Regional location of the TA-15 Operable Unit.
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PRSs are placed.
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TABLE EXEC-1

LOCATION of TA-15 POTENTIAL RELEASE SITES

(Total of 66 SWMUs and 13 AOCS)

LOCATION SWMWAOC NO. DESCRIPTION
B -4 -1
R-40 15 - 002 Pit
15 - 007(a) Landiill
15 - 008(d) Surlace disposal
15 - 009(d) Active septic system
15 - 010(a), () Inactive septic system
15 - 014{h) Qutfall
C-15-005,C - 15 - 006 Site of removed building
C-15-009 She of removed tank
R-183 15 - 004(D), (C) Inactive tiring sites
15 - 005(b) Container storage area
15 - 008{e) Surface disposal
15 - 009(f), (k). (j} Active septic system
15 - 012(b} Operational release
15 - 014(a), (b), {c} Custtall
C-15-002 Contaminated soi
The Hollow 15 - 005({a}, (d) Container storage area
15 - 009{a; Active seplic system
158 - (111(a}, (b}, (€} Sump
15 - 014G} (D, (), (K} Cuttall
C-15-007 Stained oil
C-15 008 Site of clear hiquid
C-15-010 Site of removed inactive tank
Inactive Firing Sites
Firing Site C {R-41}) 15 - G04(a}, (d), (e} Inactive firing sites
15 - 005(¢) Comtainer stofage area
E-F Site 15 - 004(H Inactive firing sites
15 - 008(a) Surtace disposai
15 - 00%(e} Active septic system
C-15-004 Site of removed transiormer
station
Firing Site G 15 - 001 Slorage area
15 - 004(Q) Inactive firing site
15 - 007(b) Landfill
15 - 008(c} Surtace disposa!l
15 - 008{1) Active septic system
C-15- 001 Soil pile

AFl Work Plan for OL1 1086
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TABLE EXEC-1

LOCATION QF TA-15 POTENTIAL RELEASE SITES {cont.)
(Total of 66" SWMUs and 13 AGC)

LOCATION SUMU/AQC NO, DESCRIPTION
Active Firing S
PHERMEX 15003 Bum pad
16 - 004 {h) inactive firing Site
15 - 006 (@) Active firing site
16 - 008 {g; Active firing site
15 - 010 (¢} Inactive seplic system
15 - 013 {a), (b} Underground tank
15 - 014 {8}, {d), (1) Guttall
C-15-011 inactive underground storage tank (UST)
C-15-012 Active (UST)
G-15-013 Inactive (UST)
Ector 15 - 006 (b) Active tiring sites
15 - 009 {h) Active septic system
15-014 (m) Qutfall
R-44 15 - 006 (o) Active firing site
15-008 (b) Surface disposal
15 - 009 (v) Active septic system
R-45 15 - 606 (d) Active firing site
15 - 007 (c}, (d) Landfill
15 - 008 (g) Surtace disposal
15- 008 (b Active saplic system
15-014 (1) Outfall
C-15-003 Black granular material

*of these 66 SWMUs, four are not shown: 15 - 006 (e} and 15 - 008 (f) were transferred 10 TA - 36,
15 - 004 (i} and 15 - 012 {a} were never iocated

RF Work Plan for OU 1086 E-8 June 1993
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contained multi-kilogram quantities of natural vranium metal, depleted uranium
metal, and lesser quantities of beryllium and other metals. In most cases, the
tests were carried out aboveground, which resulted in the test materials being
_scatiered over areas with radii up to several hundreds of meters, Based on
Laboratory records, some 75 metric tons of natural and depleted uranium have
been expended at the tiring sites on TA-15 since the mid-1940s.

E4  Technical Approach

For the purposes of describing and implementing the sampling and analysis
plans described in this work plan, most PRSs are grouped into aggregates.
This work plan presents the description and operating history of each PRS and
aggregates, together with an evaluation of the existing data, if any, in order to
develop a preliminary conceptual exposure model for the site. For some sites,
no further action can be proposed on the basis of this review; these sites are
discussed in Chapter 5. For other sites, this review is sufficient ¢ determineg that
investigation and remediation (if required) may be deterred until the site is
decommissioned; these sites are discussed in Chapter 8. The remaining shes,
tor which BF] work is proposed, are discussed in Chapters 7 through 10.

The technical approach to field sampling followed in this work plan is designed
to refine the conceptual exposure models for the PRSs and aggregates to a
level of detail sufficient for preliminary risk assessment and the evaluation of
remedial aiternatives (including voluntary corrective actions). A phased
approach to the RFI is used 1o ensure that any environmental impacts
associafed with past and present activities are investigated in a manner that is
both cost-effective and complies with the HSWA Module. This phased approach
permits intermediate data evaluation, with opportunities for additional sampling,
if required.

Far PRSs for which there s no existing data and Etile or no historical evidence
that a release has occurred, the Phase | sampling strategy for OU 1088 will
tocus on determining the presence or absence of hazardous and radioactive
contaminants. If contaminanis are detected at concentrations above sCreening
action levels {SALs) based on a screening assessment, a voluntary correclive
action (VCA) may be proposed. The goal of screening assessments is to
identity contaminanis of concern {COCs) that is, constiluents whose
concentration levels in one or more ervironmental media are above a level of
concern defined by media-specific SALs. Although the derivation of SALs is
frequently based on risk calculations, these calculations use very conservative
assumptions. Baseline risk assessments, on the other hand, use site-specific
land-use scenarios and exposure assumpfions for the individual with
reasonabie maximum exposure fo estimate the risks associated with the
observed contaminants of concem (COCs). Iif the data collecied during Phase |
are insutlicient to support a VCA based on screening assessment, additional
RFl Phase il sampling will be undertaken to characterize in more datail the
nature and extent of the release, and to provide data for baseline risk
assessments and corrective measure studies.

For some PRSs in O 1088, it is known that a reiease has occcurred. In these

cases, the existing information has been evaluated to compare it to the SALs as
they are deveioped and/or the evaluation of remedial alternatives, which would

RFl Work Plan for QU 1086 E-B
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be utilized in a VCA. Phase | investigation for these sites will collect data as
required to identity the presence of COCs and 1o refine the sile conceptual
exposure model tor these purposes.

Data quality objeclives ic support the reguired decisions are developed for RFI
Phase | sampling and analysis plans described in this work plan 10 ensure that
the right type, amount, and quatily of data are coliected. Field work for many
sites includes field surveys and field screening of samples on which the
selection of samples for laboratory analysis will be based. Laboratory analyses
will be pertormed in mobile and fixed analylical [aboratories. Quality assurance
samples will constitute an additional body of samples to those being submitted
for analysis in fixed analytical laberatories. Tabie EXEC-2 shows a summary of
all sampling plans tor OU 1086. It presents an eslimate of the total number of
field screening analyses and laboratory analyses ithe latter being subject fo
wide changes from initial estimates depending on the field screening analyses).

The body of the text in this work plan is followed by five annexes, which consist
ol project ptans corresponding o the program plans in the IWP: project
management, quality assurance, health and safely, records management, and
public involvement.

in addition to the annexes, there are alse 9 appendices which provide ancillary
information for Ol 10886. These include maps {site and soils), field and
iaboratory investigation methods, engineering drawings, National Environmental
Policy Act (NEPA) documentation, heatlh risk assessment for PHERMEX,
radiological survey methods, aerial radiological survey and a list of work plan
contributors.

ES Schedule, Cosgis, and Repons

The BF! fiekd work destribed in this document requires 3 yr {Figure EXEC-S) to complete
Phase I; two years for field work and one year for completing laboratory analysis,
evaluation and phased reports, (Figure EXEC-8). A single phase of field work is
expected to be sufficient to complete the RFI for most PRSs, However, a
second phase will occur #f warranted by the resuls of the first phase, in which
case the field work probably will take fonger than 5 yr (Phase | and Phase i} to
compiete.

Cost and scheduling estimates for baseline activities tor QU 1086 are provided
in Figure EXEC-7. The total estimated cost tor the correclive action process at
OU 1086 is approximately $24.8 miltion (without escalation}.

At the conclusion of the RF1, a final RFI report will be submitted to the EPA.

E.B Public Involvement

HRegulations issued pursuant to HSWA mandate public involvemant in the
carrective action process, In addition, the Laboratory is providing a variety of
opportunities for pubtic involvement, including meetings heid as needed to
disseminate information, to discuss significant milestones, and to solicit informal
public review of this and the other draft work ptans. The Laboratory also

RFI Work Plan for OU 1086 E-10 June 1883
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FIELD SCREENING LABORATORY ANALYSIS
TABLE EXEC-2
SUMMARY OF SAMPLING PLANS AND
PROJECTED NUMBER =
OF ANALYSES £
&
E‘é E e
- £ £ k= "
A RN REEANE R EERERE
TABLE PRS NUM g2 s 5 @ gl £ &l 5 @
A8 ReNMBERS 13 S (2|5 8| 8| 2] 5| 4|8 9| S|E[F| 8| 32541283
7.3-2 ] 15-004 (1), 15-008 (a)
15-008 (&}, C 15004 1161116 116 [118] &1 40| 2] 21 27 27 |27 |27 2lz 2] 2
8.3-1 | 15004 (b), 15004 (c} 18] 18 18 118 18 8 8|8
8.4-1 | 15-004 (a), 15-004 (d} 18{ 18 18 |18 18 8 818
8.5-1 | 15-004 {g), 15-001, 15-009()}
15-008 (c), C 15-001 27| 27 27 |27 27 2 117 17 | 17 2 2| 2
8.6-1 | 15-004 (h), 15-010 (¢},
C 15-011 24| 26 2| 26|26 2| 24 4114 2114 |14 2 4] 4
8.7-1 ]15-002 4| 4 41 4 4 21 4 41 4 21 4
9.1-1 | 15-007 (a), C 15-005,
C 15-006 20| 20120] 26] 20| 20| 20 14 10 | 12 [12]12]{12(12 | 12 5112
9.2-1 {15-007 (b) 28| 28 28 128 | 28 28 14 {1 14 14114 |14 7114
931 |15-008 (b} 10] 10 10 110 10 4 4| 4
10.1-1 { 15-011 (a), (b}, (c), C 15010
15-014{1), (j), (), C 15-007 14| 14 14 |14 14| 4 10 | 14 14 |14 14 10 | 14
10.2-1 | 15-012 {b), 009 {j} 14] 14 14 {14 14 8 8| 8 2
10.2-3 §15-014 (a), (b}, 15-009 {f), (k).
15-D05 (b}, {c) g} 8 12§ 8| 8 8 61 8 12| 8| 8 4 6|12
10.3-1 | 15-014 (h), 15-010 {b} 4 4 4 2 4 212
TOTAL 301 1303 | 20} 38{303 [3031109] 15 2@3r2- 13812 |28 |138]138]53 |16 |14 |2 |41 | 66
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Executive Summary

distributes meeting notices and updates the ER Program mailing iist; prepares
fact sheets summarizing compieted and future aclivities; and provides public
access 10 plans, repors, and other £ER Program documents. These materials
are available for public review between 9:00 a.m. and 4:00 p.m. on Laboratory
business days at the ER Program's public reading room at 1450 Central
Avenue, Suite 101, in Los Alamos and at the main branches of the public
libraries in Espanola, Los Alamos, and Santa Fe.
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Chapter 1

Introduction

10 INTRODUCTION

1.1 Overview of the Environmental Restoration Program

in March 1987, the Depariment of Energy (DOE) established a nationwide
Environmental Restoration (ER) Program to address environmental cleanup
requirements at its facilities. Los Alamos Nalional Laboratory (LANL) (the
Laboratory)} is operated for the DOE by the University of California (UC) and is
subject 1o the DOE's ER Program.

The Laboratory's operational requirements, outlined in the Resource
Consetvation and Recovery Act (RCRA) operating permit, are implomentad by
the Laboratory's ER Program. In particular, the Hazardous and Solid Waste
Amendments (HSWA) Module Vill issued by the Environmental Protection
Agency {EPA) gives specific requirements affecting the conduct of the ER
Program (EPA 1880, 0306). The HSWA Module became effective on May 23,
1990. The Laboratory's ER Program also is consistent with the requirements of
the Comprehensive Environmental Response, Compensation, and Liability Act
{CERCLA} (DOE 1989, 0078).

The HSWA Module provides the principal framework for implementing the ER
Program at the Laboratory. However, sites 10 be investigated and evaluated
inglude not only the solid waste managemeni units (SWMUs) described in the
HSWA Meodule but sites that may contain radicactive materials and other
substances hot addressed by HCRA. The latter siles are called areas of
concern (ADCs). In this document, SWhMLUs and AOCs are collectively referred
o as potential release sites (PRSs).

The HSWA Module requires the Laboratory to prepare an inslallation-wide work
pian to contain the programmatic elements of &8 RCRA Facility Investigation
(RF1} work plan. This requirement was satisfied by a Laboratory-wide
Installation Work Plan (IWP) submitied io the EPA on November 19, 1990
(LANL 19902, 0144). The IWP, which is updated annually, serves as the plan
by which DOEMC will conduct the ER Program at the Laboratory. The WP
describes the ER Program and ifs history al the Laboratory; provides an
installation-wide description of current conditions; identifies the Laboratory's
SWMUs and AOCs, (these together comprise PRSs and their aggregation into
a number of operable units (OUs); and presents the Laboratory's overall
management and technical approach for meating the requirements of the
HSWA Module. The IWP is the document to which individual OU work plans are
tiered. Helevant information presented in the IWP will be referenced but in
general not repeated in OU work plans.

1.2 Hazardous and Solid Waste Amendments Requirements

The HSWA Module also requires the Laboratory 1o prepare OU RFi work plans
for specific investigations. The Technical Area 15 (TA-15) work plan is one of 24
OU work plans to be prepared. Within the ER Program, the TA-15 assessment
tagk is identified as Activity Data Sheet (ADS} 1086 and the QU is referenced
as Ol 1086. Additional information regarding the Laboratory's ER Program, its

RFl Work Plan for OU 1086 1-1
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Chapler 1

implementation, and the guidance under which the TA-15 work plan was
prepared is given in Chapter 3 of the 1651 IWP.

The OU 1086 work plan addresses 5.0% of the Laboratory's SWMUs listed in
Tabie A of the HEWA Module of the Laboratory's Pert B Operating Permit and
includes 9.8% of the SWMUs appeating on the HSWA Module Table B list of
priority SWMUs, The OU 1086 work plan thus contributes 1o the Laboratory's
commitment 1o address 55% of Table A SWMUs and 100% of Table B SWMUs
by May 23, 1993, as required by the HSWA Module,

The November 1890 Laboratory SWMU report {(LANL 1920b, 0145) and
Appendix G of the 1990 IWF lists 66 QU 1086 SWMUs thal are subdivided into
15 SWMU subunits, of which only 30 of the individual SWMUs are listed in the
May 1980 HSWA Module. Although not required by the HSWA Pemmit, all of the
66 OU 10B6 SWMUs are addressed in this work plan. The HSWA
Module Table A lists 18 SWMUs as priorities: 15-002, 15-006 (a—d), 15-007
(a—d), 15-008 (a—g), 15-009 {a—k}. 15-012 (a—g}. in the 1990 SWMU report
some of these SWMU numbers have been changed, so that the current priority
(Table B) SWMU listing ts 15-002, 15-006 (a~d), 15-008 {a—d), 15-008 {a-b),
15-012 (a-b}, 15-014 (i-m). This second listing is used throughout this RFI
Work Plan. AOCs were also listed for TA-15 in the 1890 SWMU report. NG new
SWMUs or AOCs were identified during the preparation of the work plan,
although the locations of some SWMUs were betier identified.

When EPA approves the OU work plan, the Laboratory will prepare a Class |l
Permit Modification Application to remove the SWMUs to which EPA has
agreed that NFA is appropriate.

Table 1.2.-1 summarizes the designations of the PASs from the Laboratory
1880 SWMU report. The PRSs on this table are divided into the groupings of
the Laboratory's SWMU repont. In addition, the chapters are noted in which
each PAS is considered in this work plan.Table 1.2-2 lists the SWMUs with
alternative past identification schemes from the DOE Comprehensive
Environmental Assessment and Response Program {(DOE 1987, 0264).

The present work plan for QU 1086 is organized in a somewhat different fashion
from the order given in Table 1.2-1. The chapters are organized according to
the characterization activities planned for the PRS, as follows:

* Chapter 5 No further action required

. Chapter 8 Action deferred until decommissioned, Active
Firing Sites

. Chapter 7 Inactive firing site, E-F, Sampling plan

. Chapter 8 Other inactive firing sites with sampling plans

b Chapter @ Landfills with sampling plans

hd Chapter 10 Miscellaneous FRSs with sampling plans

hd Chapter 11 SWMUs transferred to other OUs

RFI Work Plan for OU 1086 1-2 June 1993
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TABLE 1.241
INVESTIGATION GROUPS AND DESIGNATIONS

Group Work Plan Current EFA Description  Comprehensive Environmental RFA Unit ER Releage
Chapter SWMU Priority Assessmeni and Response EID No. Site Info_:
Ho. A.B Progem (CEARP) LD. Mo. FPANo, Task No.
HBONEYARD
8 15-001 Storaga area
PIT
] 15-002 A B U Burning TA15-4-CA--HW/RW 18.009
OPEN DETONATION
& 15-003 A Bumn Pad TA15-12-CA-A-HW/RW 15.003 231645
FIRING SITE INACTIVE)
Point C 8 15-004{a) Firing platforms TA15-1-CA---HW/RW 15.014 23:1632 1533
Paint A 8 15-004(b) Firing site TA15-1-CA-HW/HW 15.014 221534 1536 1537 1544 1543
FointB a 15-004{c} Firing site TA181-CA-l-HWHW 15.014 22:1534 1550
Paint G 8 15-004{¢} Firing site TA15-1-CA-l-HW/AW 16014 231635
Point £} 5 15-004(s) A Firing stte TA151-CA--HW/RW 15.014 231638
Point E-F 7 15-004(1) Firing site TA15-1-CA-f-HW/HRW 15.017 23:1837
Point G 8 15-004(g} Firing site TA15-1-CAL-HW/AW 15.014 22:1538 1551 1552
Point H 8 15.004{n) Firing sda TA15-1-CA-I-HW/RW 15.014 231641
Unlocated § 15-004{1} The “Guich” TA1S-1-CA-LHW/RW 15,014 23:1834
CONTAINER STORAGE AREA
15.005(a) Storage roms 24:159p
10 15-005(b} High explosiva storage.~ TA15-13-CA-A-HW 15.014
10 15-005{c) Storage TA15-13-CA-A-HW 15.014 231623
15.-005(d) Storage 24:1591
FRING SITE (ACTIVE}
PHEBMEX & 15-006(a) A B Firing site TA15-2-CA-A-HWIRW 15.013 23:1643
Ector & 15-006(H) AB Flring she TA15-2-CA-A-HW/RW 15.007 231642
R44 & 15-008(¢) A B Firing site TA15-1-CA-I-HWIRW 15.006 231638
R45 ) 15-006{d} AB Firing site TA15-1-CA-L-HW/RW 15.014 23:1640
Pointi-) 1 15-006(e) Firing stle 23:1628

L Bteys

UOHINGOI]



$B0L NGO K04 uBld YoM HY

TABLE 1.2-1 (Cont)
INVESTIGATION GROUPS AND DESIGNATIONS

LonINPOILIY

£661 aunp

Group Work Plan Current EPA Description Comprehensive Environmental AFA Unit EH Helease
Chapter SWMU  Priority Angessment and Response EID No. Site Info.
No. AB Program (CEARP) 1.D. No. EPA No. Task No.
LANDFILL
MDA-M g 15-007(a} A Shallow landtill 15.001 24:1585 1597
MDA-Z 9 15-007{b) A Shallow landfift 15.012 24:1595 1588
Shafts 5 15-007{¢} A Drillad shalt TA15-3-CA--HW/RW 231844
5 15-007{d} A Dirilled shalt TA15-3-CA--HWRW 231644
SURFACE DISPOSAL
7 15-008(a} A B Surtace disposal TA15-5-CAOL-FHWRW 231621
9 15-008(b) A B Surlace disposal TAI15-1-CA-L-HWIRW 231829
g 15-008{c} AB Surace disposal TA1S5-7-CA-HWIRW 22:1531
€ 15-008(d} A B Building debris TA15-5-CAOL-FHW/RW 24:1584
5 15-008(e) Dirt mound 22:1533
1t 15-008¢) 23:1825
8 15-008(g} Sand bag pile 23:1626 1627
SEPTIC SYSTEM (ACTIVE)
5 15-008{a} A B Seepage pit TA15-8-S/8T/AO-A-HW/RW EID LA-18 24:1554 1871 1572
& 15-009(b) A8 Seepage pit TA15-9-B/8T/O-A-HW/RW Eid LA-18 231813
6 15-009(c) Septic system TA15-9-S/ST/IO-A-HW/RW EIDLAT 23:1609 1614
5 15-008{d) Saepage pit TA15-9-5/ST/O-A-HWRW EIDLA-18 24:1555 1587 1573
7 15-008{e) Septic system TA15-8-S/STAO-AHW/RW 2318061612
10 15-009(1) Seepage pit TA15-9-S/ST/O-A-HW/RW EID LA-20 22:1526
6 15-009(g) Laach fisid TA15-8-8/ST/O-A-HW/RW B0 LA-21 23:1615
& 15-009(h] Leach field TA15-9-S/8T/O-A-HWIAW EIDLA-22 23,1818
g 15-009(i) Septic systam TA15-9-S/STA-A-HWARW EiDLA-23 22:1027
10 15-008(j) Seepage pit TA15-9-S/ST/O-A-HW/RW EID LA-37 20:1528
10 15-009(k) Leach field
SEPTIC SYSTEM (INACTIVE}
5 15-010{a} A Saptic tank TA15-8-8/ST/0--HW/ARW 24:1569
10 15-010(b} A Septic tank TA15-8-S/ST/O--HW/RW 24:1570
8 15-010(c) A Storm drain TAI5-8-8/8T/O-L-HWIRW 231807 1611

i foxdeys
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TABLE 1.2-1 (Cont)
INVESTIGATION GROUPS AND DESIGNATIONS

{ sa)deyn

£66} aunp

Group Work Plan  Curremt EPA Deacription Conprehenglve Environmentst  RFA Unit EF Heleasge
Chapter Swmi Priority Assessrent and Response EID No. Site Info.
No. AB Program (CEARP) 1D. No. EPA No. Task No.
sumMp
10 15-011(a) A Sump TA15-8-5/8T/0--HW/RW 24:1579 1580 1582
16 15-011{b} A Drywell TA15-8-S/ST/O-L-HW/RW 15.011 24:1577 1581
10 15-011{c) A Sump TA15-8-85/5T/AO-|-HW/RW 15.002 24:1556 1578
OPERATION RELEASE
5 15-012(a) A B Vacuum pump 15.008 24:1588
oil disposal
10 15-012{b) A B Surface dispesal  TA15-5-CA-OL--HW/RW 22:1529
UNDERGROUND TANK
5 15-013(a) Removed tank 24:1605
5 15-013(b} Removed tank TA15-10-UST-A-PP 15.019
QUTFALL
10 15-014{aj Qutfal TA15-3-5/ST/O-A-HW/RW EPA OBA123 22:1524
10 15-014(b) Storm drain 22:1525
5 15-014{c} Sink drain 22:1553
5 15-014(d) Outlall 23:1610
5 15-014{a) Cooling water TA15-8-S/ST/O-A-HW/RW EPA 04A139 23:1619
8 15-014{f) Cooling water TA15-9S/5T/O-A-HW/RW EPA O4A121 23:1620
5 15-014{g} Cooling water TA15-8-S/8T/IO-1-HW/IRW 23:1557 1588
10 15-014{h)} Coaoling water TA15-8-S/ST/IO-I-HWRW EPA 04A012 24:1558 1559 1564 1565
Outfall EPA 044102 15866 1568
10 15-01441} A B Drainline outfait EPAD4AD9S 24:1560 1583
10 15-014(j) A B [raindine outfail 24:1561 1862 1574
10 15-014(k} A B Drainline outfall TA15-8-8/ST/O--HW/RW 24:1575 1576
5 15-0141) AB Drainjina outfall EPA 03A028
& 15-014{m) A B Cooling water EPA 04A143

uoHRSnpOIU;
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TABLE 1.2-1 (Cont)
INVESTIGATION GROUPS AND DESIGNATIONS

Group Waork Plan Cutrent EPA Deacription ER Release
Chapter AQC Priority Site Info.
No. A B Task No.
AREAS OF CONCERN
8 C-18-001 Seil pile contaminated with radionuclides 22:1830
5 C-15-002 Soil pile contaminated with metals, radionuclides, and HEs 22:1532
5 C-15-003 Pile of black granular material 221624
7 C-15-004 A transformer station consisting of 2 transformars, ramovad 23:1631
g C-15-005 Former location of TA-15-1, removed in 1862 24:1583
9 C-15-008 Former location of TA-15-7, ramoved in 1962 24:1584
10 C-15-007 Stained soil on exterior southwest comner of building TA-15-194 24:1585
5 C-15-008 Puddle of clear hquid nonth of oif storage tank TA-15-261 24:1587
5 C-15008 Inactive underground fuel storage tank, removed
He C-15-010 Inactive underground fuel sterage tank, removed
8 G-15-011 An inactive 218 gallon underground gascline storage tank
5 C.18-012 An active 15 000 gallon underground dislectric oft storage tark
5 Cas5.013 An inactive 1200 gallon underground ethylene glycol slorage tank
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Chapier 1 introduction

. TABLE 1.2-2

CORRELATION OF PAST AND PRESENT SWMU NUMBERS

Current SWMU no. Previous SWMU no.
15-004(a) 15-004(a) + (b}
15-004(b) 15-004(c) + (d)
15-004(¢) 15-004{e) + (I}
15-004(d) 15-004(f)

15-004(e) 15-004(g)
15-004(f) 15-004{h) + (m}
15-004(q) 18-004(1, (), (m
15-004(h) 15-004(k} + (0)
16-014(g) 15-014(1)

Ail uniisted SWMU numbers remain the same.

Because the OU 1088 RF| is scheduled to be completed in
. approximaiely & yr (Phase | and Phase |1} contingent on the availability of
funding, the Laboratory proposes 10 submit phase reports regarding sile
characterization activities for OU 1086 PRSs. These phase reports will update
the EPA and other interested parties on RF tield work progress and will furmish
the work plan for any 8WMUs that are not on the HSWA Permit List and not
described in this BFI work plan. These update memos may also serve as work
plan modffications for revising tield sampling plans, as appropriate, 1o reflect
initlal characterization results. Therefore, phased reports will be essentially
partial RF1 Phase | reports and panial RF! Phase || work plans. The schedule
for these phased repons/work plan modifications is presented in Figures
EXEC-5, EXEC-6, and EXEC-7, and Annex | of this volume,

1.3 Work Fian Organization

The purpose of the Ol 1086 Work Plan is threefold:

1. To determine the nature and extent of the contamination wihin
gach PRS:

2. To serve as the detailed tiekd sampling plan for personnel who
will impiement the RFI charactenzation activilies; and

3. To satisty the regulatory requirements of the HSWA Module.

. The HSWA Moduie sets out the general scope of the work plan, establishes the
gxpected correspondence between the BFitasks identified in EPA guidance

RF Work Plan for OU 1088 1-7 June 1983
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documents [EPA 1983, 0088) and the squivaient ER Program tasks, and
specities the requirements 10 be fulfllled, a5 outlined in the IWP and the QU
work plans. These expectations are summarized in Table 1.3-1, which has been
adapted from the HSWA Module {page 32).

Table 3.2 of the 1991 WP proposes an oulline for OU work plans. The present
CU 1086 work plan includes all the elemants specified by this outfine, but
the torm has been modified 1o be more logicaily consistent with the proposed
TA-15 work. A complete project management ptan for OU 1086 is contained in
Annex | of The Woark Plan.

The EPA defines iive general lagks within the RF| process (EPA 1989, 0088;
EPA 1980, 0306). These RFI tasks and the chapters in the OU 1086 work plan
that address each task are as follows:

RFl Task [ Description of Current Condijtions. This fask
consists of a presentation of {acility background information and
a general discussion of the nature and extent of contamination.
Historical background information on TA-15 is presented in
Chapler 2, environmental setting in Chapter 3, and known data
related 1o each PRSs in Chapters 5 through 18.

BEI Task Il BEI Work Plan. This task requires plans for quality
assurance, data management, health and safety, and
community relations. These plans are presented in Annexes |1
through V.

REl Task Il Facility tnvestigation. This 1ask sets out
requirements for further environmental characterization
ot the site. The environmenta] setting is described in Chapter
3, and known data on the nature and extent of contamination at
individual PHSs are presented with the field investigation
objectives and sampling pians in Chapters 7 through 10.
Pathway and assessment considerations are discussed in.
Chapter 4,

8F Task IV, investioative Analysis. This task contains subsets
of data analysis and protection standards and is addressed in
the IWP.

REl Task V., Heports. This task calls for preliminary, work pian,
progress, dratt, and finat reports. As outlined in
Chapters 1 and 2, Laboratory work plans are provided on an
instaliation-wide basis (the {WP) and for specific ER Program
activities. The site-specific QU 1086 work plan has been
prepared in accordance with this requirement. Table EXEC-4
gives a schedule for QU 1086 reporis. Periodic repons for the
entire ER Program, as well as draft and finat RFi Reports, will
be submitted as described in the WP,

The locations of all HSWA Moduie requirements in ER documents are shown in
Taple 1.3-1.

RF Work Plan for OU 1086 1-8 June 1993
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TABLE 1.3-1

RFI GUIDANCE FROM THE LABCRATORY'S RCRA PART B PERMIT
AND CORRESPONDING PORTIONS OF THE TA-1086 RFI WORK PLAN

HSWA Module Requirements

ER Program Equivalent

FRORA laciity Investigation
specied lasks:

Task i: Benctiplion of currant corlitions
A, Facity backgrourd

€. Natuee and extent of contamination

Task i RF{ work plan

A Data colection gially assmance {QA}

plan
Data managemen plan

Heakh and safaly plan
Lorenuniy relations plan
Project Management Plan

man =

Task ;. Fachly investigation
A Ervkonmental seliing
B, Souscy charactanzation
. Contamination characterization
. Potertlal receplor ontification

Task IV, Irvesligative anatysks
A Dataaralysis
B Piection standaids

Task ¥ Rapords
A, Prefiminary andg work plan

8 Progress

. Dran and fingd

LANL MYP

fli,

LANL inslatiation AVFS work plan

A lastaliation background

8. Tabuiar summary of contamination
by sfle

LANL instaliailon RIPS waek plan
General SOPs for sampling,
analysts, and QA

Technical dala management

progranm

Hoalll: and salaly program
Community relatons program
Project Managerment Plan

moo = »

W Chapler 2
WP Apoariin G
WP Appendbe G
BP Subgectlon 4.2

Dom>

VP Subsection 4 2
WP Subgactkn 42

ol

Reponts
A, LANL installation RIS Work Plan

B.  Annual update of LANL
wrstatalion RIFS Work Plan

¢, Drati and final

LANL task/ghia remedialinvesiigations
Faciity Stody {RIFS)

i Task/site conditfons
A, TasM/site hackground

B, Naturs ang exdent of contamination

B LANL tasWsfie TS documents
A GA project plan and
field sampiing ptan
Techmical data management plac

B
. Hepihand safely plan
0. Cortvsunly relations plan

5, Task/sita nvestigalicn
A Erwonmendal selling
B.  Bowrce characterization
€. Conlamdnation charatierization
0. Potertial recapior Wontllication

v, LANL fask/sfte investigative analysls
A Daln analysis
$#. Protection sltandards

V. LANL iaskisfie reports
A, QA prolert plan,

Feid samphing plan, lechnical data

management plan, healdh and
safely plasn, corvemandly retations
plin

B, LANL tasisile RIFS documents
and LANL. monitdy managarmsnt
Slatus repon

G, Draft and final

Cutresponding portions of the QL 1088
work plan

Chapters 1-3
Chaplers 5 - 10

=

i

>

Annex I} and Chagters 5 ~ 10
Annex 1V
Arnax

Anrax
Anpax |

mOo @

i,

Chapler 3
Chaptars §- 10
Chapters 5. 10
Chapler 4

gon&»

WP

W

¥. A, Annoueg 1.V

B Chapter 1. Andex |

©.  Chapler 1; Anpex |
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infroguction Chapter 1

1.4 Description of the TA«15 Operable Unit and Solid Waste
Management Uniis

TA-15, also known as R-Site, occupies portions of Three-Mile Mesa and
Pajarito Mesa near the southwestern boundary of the Laboralory.
Figure EXEG-1 shows the regional location of the Laboralory and
Figure EXEC-2 shows the iocation of TA-15 with respect to other Laboratory
TAs as weit a5 public and privale properties surrounding the l.aboratory. Figure
EXEC-3 identifies the location of SWMUs and other salient sife features ar
TA-15, TA-15 occupies approximately 1200 acres. lts boundaries are defined by
TA-66 and TA-67 to the north; TA-14, TA-16, TA-37, and TA-43 1o the west and
south; and TA-36 1o the east.

Appendix A ¢containg a topogmaphic map of TA-15. Appendix D contains site
maps and drawings, survey coordinates of a Material Disposal Area, and other
engineering details relevant to ine OU 1086 BRFL. Details of the TA-15
envirorment, ils past use, and release sites are given in Chaplers 3-10.

Much of TA-15 has been used from the mid-1940s8 to the present time for
explosives experiments. In that capacity, 1es! explosions ranging from a ftew
kilograms of high explosives (HEs) to as much as 650 kg have been detonaied
in arrangements thal duplicate many of the components of a nuclear weapon,
with the exception of the tissionable material. These components have
contained muitikilogram quantities of natural uranium metal, depleted uranium
metal, beryllium meial, and lesser quantities of other metals. In most cases, the
tests are carried oul aboveground, which results in the test materials being
scattered over areas that are sometimes hundreds of square meters. Based on
laboratory records, some 75 miglric tons of uranium, both natural and depleted,
have been expended al the liring sites on TA-15 since the mid-1940s.

Dynamic radiography is one of the major tools used at these firing sites fo
oblain data on the hydrodynamic performance of the weapon components.
Short-duration bursts ot X-rays, after passing through the explosion, are
recorded on film. These “pictures” of the explosion can be examined {0
determinie If the componems were acting as predicted. The two sets of
stationary X-ray-emilling equipment are called PHERMEX (pulsed, high-energy,
radiographic machine emitting X-rays) and Ector {the name given 10 the dicde-
{ype pulse power machine at R-308).

RFl Work Plan for OU 1088 1-10 June 1983
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Chapter 2 Qperable Unit Backqground Information

2.0 OPERABLE UNIT BACKGROUND INFORMATION

This chapter presents a trief overview of pasi and current uses of Technical
Area-15 {TA-15), Greater detailis contained inChapters 4. 6. ang 7.

2.1 Location

TA-15 is bounded by TAs 68 and 67 10 the nonh, TAs 14, 16, 37, and 49 1o the
west and south and TA-36 to the east. The relatively {lal surface of Three-Mile
Mesa on Pajarito Mesa encompasses most of TA-15, hul steep-walled Water
Canyon {raverses the southern sile boundary and Potrillo Canvon intersects the
main portion of Three-Mile Mesa, dividing the Mesa into two firing site areas on
PHEBMEX Mesa and Mesita del Potrillo. Chapter 3 provides addilionat -
information on the TA-15 enhvironmental selling, Figure 2.1-1 shows an aerial
view of the Laboratory inciuging TA-15.

Figures EXEC-1 and EXEC-2 show the regional location of the (aboratory and
the location refative to other Laboratory siles and perimeter properties. Figure
EXEC-3 shows a site diagram of TA-15 and its associated PRSs. A tepographic
map of TA-15 is contained in Appendix A. Detailed engineering drawings, site
maps, survey coordinates for shafls and Material Disposal Areas (MDAs) N and
Z [SWMU nos. 15-007(a) and 15-007(b}, respectively] and other information
relevant 10 the TA-15 RFI are comained in Appendix D.

22 History

This section describes the prehistoric use, early use, and iaboratory acquisition
of Three-Mile Mesa and the historical development, environmental monitoring,
and hazard rapking of TA-15.

2.2.1 Prehistoric Use

Three-Mile Mesa has seen extensive prehistoric use (Steen 1877, 0660; Steen,
1882, 0659). Ruins and anifacts are widespread across the mesa top. including
some near PRSs. An archaeoiogical survey, carried out in conjunction with the
TA-15 RFI, documems this use and assesses the potential RFl impact on
cultural resources {Appendix E). Il is expected that a categorical exclusion for
TA-15 {(RCRA) Facility Investigation {RF!) aclivilies will be issued by the
Department of Energy (DOE).

2.2.2 Early Uses and Laboratory Acquisition

Much of the Pajarito Plateau, including presemt-day TA-15, was pan of the
Ramon Vigit land grant. In the late 1800s and early 1800s, the Pajarito Plateau,
including ponions of Three-Mile Mesa, was used for ranching, farming, and/or
timber production.

HF Work Plan for Ol 1086 2-1 Juna 1943



QOperable Unit Background Information ) Chapter 2

@
§e)
7]
=
2
c
o
c
=
Qo
A
o
V)
A o
1
<
—
o]
o]
o
h
=
=]
=
)
Q
E
o
<
]
o
-
b
Q
=
Q
>
©
—_
D
5

Figure 2.1-1

RFI Work Plan for QU 1086 2-2 June 1993



Chapter 2 Cperable Unit Background information

Three-Mile Mesa was added 10 the Santa Fe Forest Reserve together with the
rest of the Jemez Section in 1915, The area encompassing present-gay TA-15
was acquired from the US Forest Service {Santa Fe National Forest) in two
parcels, as is documented by memoranda of understanding (MOUsj with the
Manhattan Engineering District dated May 15, 1943 (9380 acres) (ENG-R 1656
1968, 03-0024].

From the {ime of iis acquisition by the Laboratory in the 1940s to the present
day, the porlion of Three-Mile Mesa that contains TA-15 has encompassed a
number of firing sites.

223 Historical Development of TA-15

In 1944 a small control building and two firing sites—one for quantities of high
explosives (HEs) up to 50 b and the second for targer amounts—-were
established on TA-15, The exact location of these two firing sites and the types
of tests that were carried out have not been determined definitively in a search
of the archives, but it is probable that these became Firing Points A and B.
Firing Point A was probabily in use by the end of 1944, and nearby Firing Point
B shortly thereafter. In 1946 the decision was made to make TA-15 into a
permanent lfocation for explosive experiments refated to the design of nuclear
weapons, which could and did involve experiments with up to 2 fons of HEs. By
1947 Firing Points G, D, and E-F were in use. in 1948 Firing Points G and H
were added. Firing Points A-H are not used today, and most ot the structures
associated with these firing sites have been decommissioned and dismantied.
The hazardous materials used in these explasion tests, such as uranjum,
berylllurn, and lead, have largely been left In place at the firing sites where the
materials were deposited by the explosion or pushed aside to clean the area.
Other materials that may have been deposited include steel, aluminum,
mercury, boron, cadmium, gold, and tritium, although in very small amounts,
Many types of HES have been used at these sites, and they certainly have feft
some inorganic residues, but no unexpioded HEs have been found in analyses
at tiring site soils. Firing Point E-F was used the most heavily and contains the
largest quantities of hazardous materiais. Up to 85 000 kg of uranium ahd
approximately 350 kg of beryliium have been expended in tests at Firing Point
E-F.

Areas R-40, R-183, and The Hollow are areas containhing office buildings in
support of TA-15 operations. (See Figure EXEC-3) The buildings in The Hollow
have been assembled since 1349 and are infimately connected. The buildings
al R-40 have been in place since the early 1950s, anhd those at R-183 since the
early 1960s. Related to those buildings and the surrounding areas are a number
of PRSs involving septic tanks, sumps, drainage ditches, outfalis, container
storage areas, argl other operational releases.

in the 19508, Firing Sites R-44 and R-45 were completed. Since then, these
sites have been used for vatious explosive tests, with R-45 for smaller tests and
F-44 tor larger tesis.

The PHERMEX faciiity was buiit in the early 19605 to perform dynamic

radiography of the components of nuciear weapons during the explosion. A
second major dynamic radiographic machine named Ector, wag instailed in the

AF Work Plan for OU 1086 2-3 June 1993
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early 1980s for studies similar 1o those at PHEHRMEX, A new facility known as
DARHT {Dual-Axis Radiographic Hydrodynamics Test) is being planned.

Further details ard referances on the historical development of operations at
TA-15 are given in the description of individual PRSs, Chapters 5-10.

23 Environmental Monitoring at TA-15

A number of different environmental monitoring procedures currently are
followed at TA-15. First, alf explosive tests on TA-15 are carried out according
to approved standard operating procedures (SOPs). In any experiment involving
potentiglly hazardous materials, such asg depleted uranium, and beryllium,
monitoring procedures are catled out in the SOP for times during and
immediately aiter the experiments to assure that workers on site may approach
the tiring pad safely. Secorxd, prior to any construction on TA-15, the area
invoived in the construction i surveyed with a poriable survey instrument
capable of detecting gamma rays. As appropriate, solid samples also are taken
for analysis of hazardous materials. In addition any construction aiso must go
through an extensive Laboratory environmental safety and health (ES&H)
process. Construction can proceed only if inese surveys and sample analysis
show (hat i is sate to do seo. Thirdly, periodic surveys are carried out on active
tiring sites such as R-44, R-45, PHERMEX, and Ector to assure that an
unexpecied build-up of uranium and/or beryllium is not taking place. The last
survey was conducted in 1991 {(Schlapper 1991, 10-0009).

in addition, alr samplers and other means for detecting airborne contamination
have been deployed during some of the explosions. The information obtained
leads to the conclusion that only small amounts of the materials have been
aerosolized and carried along with the wind. The Laboratory has used resulis
from these tests to estitnate that the maximum amoumnt of uranium and beryllium
aerosolized in any test is 10% and 2%, respectively {Dahi and Johnson 1977,
0877).

In addition, site monitoring has been done at TA-38, the technical area
immediatety east of TA-15, and results Nave been reported in the Laboralory's
annuai environmental sampiing reports, which extend back to 1970 (e.g.,
Ervironmental Protection Group 1980, 0487).

Groundwater from two supply welts located in TA-38 {due east of TA-15) has
been tested for radioactive and primary and secondary chemical constituents.
Contamination has not been detected in the water supply wells in 1890 (Figure
3.4-8). There are no wells at TA-15 for direct monitoring.

24 Hazard Ranking of TA-15

In 1887, the EPA and DOE used the EPA Hazard Ranking System (HRS) and
the DOE-moadified MRS to assess the potential for migration of chemical ang
radioactive contaminants (DOE 1987, 0264). Despite the existence of uranium
and beryllium spread over the surface of some of the firing sites at TA-15, the
maximum overall migration mode score of 9.9 and direct contact score of 4.2
reflect low potential for contaminant migration and exposure and are far below
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the score of 28.5 required by the EPA for the site to be included in the National
Priorities List (CERCLA "Superfund® list).

2.5 Past Waste Management Practices

Firing site experiments, sanitaty wastes, and cleanup wastes at TA-15, together
with current conditions in that area, are discussed in the following subsections.

2.5.1 Firing Site Experiments

Because of the remole location of TA-15 in relation to the main populalion living
in Los Alamos County and to the main body of employees working at the
Laboratory, the explosions were usually not set off inside containment vessels,
but rather in the open air. The by-products of the explosion were allowed to
expand freely and 1o sellle back on the ground in the vicinity of the experiment.
Each explosion, depending on the amount of HEs, had a hazard radius
associated with it in which personnel must be under protective cover during the
actual explosion, and this radius was calculated before each experiment. The
area on which the main portion of the hazardous material was scallered was
much smaller than this administrative hazard radius. After each experiment, the
area nearby the center of the explosion was cleared of physical debris to
accommodate the next experiment. Periodic surveys were conducied to
determine the extent of the most contaminated portion of the firing site. In some
of the firng sites, sandbags, (filled with sand or a concrete mixture), and steel
blast mats were used to protect nearby buildings. When the sandbags and mals
deteriorated, they were removed and replaced with fresh sandbags and mats, In
the past, this debris was placed in Material Disposal Area Z {MDA-Z), SWMU
15-007(b} at Firing Site G {DOE 1987, 0264), but this practice was stopped
about 1981 when the Laboratory began to truck such debris as low-level
radioactive waste to the TA-54 [andfill,

Although MDA-Z is no longer used, it has not been covered or reclaimed,

Currently the same procedures are used for firing site expetiments. However,
the size of the shots is dramatically lower. The maximum used in the last 10 yr
for a single shot is about 45 kg high explosive (HE), well under the limit imposed
in 1982 of 67 kg (150 Ib} for the new firing bunkers at R-306 and R-310. The
limit at PHERMEX remains 450 kg (1000 Ib}.

2,52 Sanitary Wastes

The overflow from each sanitary waste line, until the mid 1970s, emptied
through an outfall into one of the nearby canyons. In the mid 1870s a sump was
constructed in the exit line from five of seven septic tanks, and the outfalls from
six of seven septic tanks were plugged. The remaining unplugged outfall
[SWMU 15-009{e)] receives only sanitary waste. The main use of these septic
systems was for the disposal of sanitary sewage. However, there is some
evidence that an outfall from one of the buildings (TA-15-40) probably was used
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to dispuse of photographic solutions, and another septic system (shop TA-15-8)
probably contains some HEs from machining of HEs there. .

Table 2.5-1 lists the National Pollutant Discharge Elimination System (NPDES)
outfalls.

TABLE 2.5-1

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM QUTFALLS.
Building SWMU NPDES
Number Number  Type of Discharge Serial #  Status
Category

184 15-014{i} Noncontact cooling waler 083  Efiminated 1892
04A

184 15-014{e} Nonconlact cooling water 138 Submitied to EPA
O4A 11/87
306 15-014(m} Nonconlact coobng water 143 Subinitted to EPA
A 11/87

183 15-014(a) Photo wastes 123

06A
202 {CT) - Treated cooling water 028
03A
253 Cleanup Wastos

Material Disposal Area-N {MDA-N), SWMU 15-007(a) to the south of R-40 was
used prior to 1965 for disposal of debris from the dismantlement of struclures
within TA-15. Whether this material is contaminated with hazardous material is
not known. Personnel acquainted with the area believe that the amount of any
radicactive material is low because struciures were usually surveyed for
radioactive contamination before being forn down. In 1967, a major cleanup
efiort was carried out to remove unused struciures, In this case the surveys are
well documented (Courtright 1865, 10-0034; Buckland 1965, 10-0032 and
Courtright 1967, 10-0035) and the structures were shown to be free from
radioactive and HE contamination. This debris was removed from TA-15.

From approximately 1965 to 1981, construction debris, used sandbags and

other shielding from tests at PHERMEX, and other miscellaneous debris were
deposited in MDA-Z, SWMU 15-007(b), located on the south mesa of TA-15.

2.6 Current Conditions at TA-15

TA-15 is an active technical area of the Laboratory used by one group (M-4) of
the Explosives Technology and Applications {M) Division for on-going explosion .
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research. Planning for future Laboratory use of thig area also stipuiates that the
area will continue 1o be used for explosion research {Facilities Engineering
Divisian Planning Group et al. 1990, 0655},

Access to TA-15 is controlled by this M Division operaling group. Because most
work on this sile is classitied, only Q-cleared personnel can routinely enter this
site as far as its group office. In addition, permission and control keys must be
obtained from Group M-4, hydrodynamics, before an individual may proceed to
the firing sites located beyond the group or engineering offices.

Access to and trom Water Canyon and Potrillo Canyon also is
controlled by the M Division Office, which maintaing contrgl of kays 1o the
canyon access road gates.

In the ongoing Laboratory Environmental Surveillance Program, water samples
are coflected at least annually from two deep water supply wells located at TA-
36 due east of TA-15 ard aiso from three wells at TA-49, due south of TA-15.
Sediment stalions down-gradient from TA-15 in Water Ganyon and Potrille
Canyon are also sampled annually. Air and air radiation monitoring stations are
present at TA-48 near the State Road 4 gate and throughout the Laboratory site
(see Figure 2.8-1). The environmenial measurements obtained from these air
monitoring stations, over three decades, have given no evidence that
contaminanis aftributable to past or present TA-15 operations have been
transpotted beyond the technical area boundaries.

The environmental surveillance report for studies in 1989 (Environmental
Protection Group 1990, 0497) indicates that the DQE radiation protection
standard {RPS}, under which the Laboratory operates, limits incremental
radiation dosas {effeclive dose equivaient) 10 the general public Irom all
Laboratory operations to 100 mremiyr from all pathways. In addition, the air
pathway exposure route is limited to 10 mrem/yr in accordance with EPA
requirements. For comparison, the average backgrourdd radiation exposure to
individuals living in Los Alamos is approximately 336 mremvyr from all sources
{Environmental Protection Group 1880, 0740). Nearby TA-49 radiation
monltoring stations have never measured radioactivity levels more than 1% of
applicable DOE or EPA guidelines.

The ESG report for environmental surveillance during 1989 estimates that the
maximum incremental risk of cancer trom radiation to Los Alamos residents as

a resuft of all 1989 Laboratory operations is about 1 by 10 (Environmental
Protection Group 1990, 0497). Of that risk, the contribution from TA-15 is
exceedingly small.

2.7 Local Populations

Section 2.5 of the IWP describes the population distribution within a 50-mile
radius of the Laboratory. The IWP presenis a table documenting population
density al nine distance intervals for 16 compass directions, based on 1885
projections from 1980 census data. Newer data from the 1980 census give the
total number of residents within the 50-mile radius of the Laboratary as 213 000.
About 50 people normally reside at Bandelier Nationat Monument (BNM). BNM
operates a remote radio transmitter near the main gate to TA-49, buf no other
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use (including hiking 1rails) is currently made {or iz planned) of BNM property
south of TA-48 to Frijoles Canyon. Most pecple at Bandelier are visitors who
spend only a few hours there. About 350 000 people visited BNM in 1990.

The two next closest residential communities 1o TA-15 are located 6 km to the
east in White Rock, and the town-site of Las Alamos, which lies approximately 7
km 1o the north. The 1990 census gives the popuiation of White Rock as 6800
and of Los Alamos as 11 400.

State Road 4 is a lightly used, publicly accessible road atong the southern
boundary of TA-4%, south of TA-15. According fo the Laboratory's Engineering
Division, yearly average traffic on this road is about 700 vehicles per day. The
paint of closest public approach to a TA-15 PRS (PHERMEX) is about 2 km.

28 Sources of Information

Available enwirgnmental data for TA-15 were acquired by using current standard
practices and methods, No attempt has been made to validaile these data in the
EPA sense of the term. These data are used in this document as a quide to RFI
characterization and sampling.

Many key personnet involved in the activities at TA-15 since its beginning in

approximately 1944 were interviewed directly, Among these individuals are

scientists who carried out experiments at each of the named inactive tiring sites
. located on TA-15 as weill as at the current active firing sites.

Other sources of information also have been used.
* The Laboratory's environmental monitoring network. This

network includes on-site stations as well as perimeter and
regional stations that are not influenced by Laboratory
operations. These studies are reported in annual reporis of the
environmenial surveifiance group.

* Special sludies conducted at the Laboratory and in the region.

Researchers collected environmental data for these studies in
areas unaffected by Laboratory operations. These studies are
described in periodic Laboratory reporis.

*  General environmentatl data, These data address the behavior

of chemicals, etemenis, and radionuclides in nalural systems.
These reports are available in peer-reviewed scientitic
literature.

* Unpublished internat Laboratory memoranda, reporis, and
drawings.

* Published special studies carried out over a period of years on
Firing Site E-F.
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Chapter 3

Environmental Sefting

3.0 ENVIRONMENTAL SETTING OF THE TA-15 OPERABLE UNIT 1086

Chapter 3 provides & detailed description of the environmental seiting at
Technical Area (TA)-15, leading to a conceplual model on which the Potential
Release Site (PRS)-specific characterization plans (Chapter 7 through 10},
recommendations for deferred until decommisioning (Chapter 6), and the
recommendations for no further action (NFA) (Chapter 5) are based. Reference
is made, as appropriate, to information given in Chapter 2 of the Installation
Work Plan (IWP) (LANL 1991, 0553), which discusses the regional
environmental setting.

Chapter 3 presents and mterprets existing information relevant to TA-15 by
section, as follows:

* 31 Location and Topography

* 32 Climate

* 33 Biclogical and Cultural Resources
* 34 Geology and Soils

& 35 Hydrology

* 38 Hydrogeologic Model

Sections 3.1 through 3.5 provide a general foundation on which the conceptuai
model discussed in Section 3.6 is based. This model identifies the potential for
contaminant migration at TA-15 using the environmental pathways and
receptors that are addressed further in Chapter 4. Chapter 3 also identifies
additional information needs related 1o {1} expanding our conceptusi
understanding of the environmental processes at TA-15 and (2) assessing the
magnitude and importance of polential exposure routes.

The development of general data needs and the site conceptual modsl in
Chapter 3 are used to evaluate the nature, quantity, and qualily of data required
to support the purposes of the TA-15 RCRA Facility Investigation {RF!) as
summarized in subsequent chapters,

The general data requirements and conceptual model identified in Chapter 3
also are used to develop the SWMU-spacific field investigation plans presented
in Chapters 7 through 10. As field results become available, an iterative process
will begin in which the current conceptual model will be updated, the sulficiency
of the data for supporting the AFI objectives will be assessed, new data needs
will be identified, and new investigations will be desighed and carried out to
fuffill those needs.

31 Location and Topography

Cperable Unit {OU} 1086 occupies roughly a rectangular area, about 2.1 km
wide by 2.4 km long (see topographic map in Appendix A). The northern
boundary is formed by the stream channels in Pajarito and Three-Mile canyons
along TAs-46, 66, and TA-67. The area is bounded on the west by TA-14 and

RFl Work Plan for OU 1086 3-1

June 1883



Environmental Setling

Chapter 3

the stream channel of Cafion de Valle along TA-16 and TA-37. TA-49 on the
southern margin of Water Canyon forms the southern boundary, and TA-36
forms the eastern boundary. The topography is rugged, characterized by
relatively narrow mesa tops separated by elongated canyons; the predominant
axis of both mesas and canyons is west-northwest 1o east-southeast,

Five canyons dissect the operable unit; from north 1o south they are Pajarito
Canyon, Three-Mile Canyon, Potrillo Canyon, Canon de Valle, and Water
Canyon. Water and Pajarito canyons head on the flanks of the Sierra de los
Valles. Related 1o this position, they have relafively large watershed areas
compared with other watersheds on the Pajarifo Plateau and are the deepest
canyons in the opsrable unit. Cafion de Valle also heads in the Sierra de los
Valies but has & smaller watershed area and joins Water Canyon within the
boundary of the operable unit. Polrillo and Three-Mile canyons are smaii
canyons heading on the Pajarite Plateau. Potrille Canyon headwaters are
located completely within the operable unit, and Three-Mile Canyon has its
headwaters relatively close, but upstream of the operable unit boundaries. Both
of these canyons have relatively small watershed areas and are shalflower than
the other canyons. Threa-Mile Canyon joins Pajarito Canyon a short distance
downstream from the OU boundary. Polrille Canyon flows into Water Canyon
about B8 km downstream from OU 1086. None of these canyons contains
perennial flow within this OU.

There is a considerable elevation difference between mesa tops and canyon
bottoms, averaging a minimurm 30 m vertical drop with 8 maximum of about 110
m. The maximum elevation of OU 1086 is 2234 m on the mesa west of building
TA-15-40, and minimum elevation is 2048 m in Water Canyon. Mesa tops are
generally flat and genlly slope to the east-southeast. Canyon walls are steep to
nearly vertical, ending in large piles of talus at the canyon wall/canyon boftom
junction. Canyon boftoms are generally narrow, with steep stream channael
gradients,

The entire operable unit, both mesa tops and canyon boltoms, is situated within
the Bandslier Tuff, a thick sequence of volcanic ash flows and ash falls on the
Pajarito Plateau. in the absence of additional structures, such as faults and
fractures, the horizontal uniformity in rock fype implies relafive uniformity in
surface hydrologic and geologic properties throughout the immediate area,

32 Climate

Climate s important in terms of contaminant migration because of wind-driven
airborne transport and because of the role of surface water in the magnitude
and frequency of erosion, as welt as its horizontal and vertical transport
properties. The local climate at OU 1086 varies only slightly from the Los
Alamos area climate as reported in Chapler 2 of the installation Work Plans
(IWP}. A major climatologic data collection station for Los Alamos, which
provides the information for climatologic summary, was located until
recently al TA-58. (There are currently four meteorological stations
around the Laboratory.) This site was located about 2.5 km northwest
and 30.5 m higher in elevation than building TA-15-40 at TA-15. Precipitation on
the Pajarito Plateau is strongly correlated with topography and proximity to the
Sierra de los Valles, There is a pronounced annual rainfall gradient from west o
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east, with the largest values on the west end, ciosest (o the Sierra de los Valles,
the topographic tigh of the area. Taking into account this factor, we estimate
the average annual rainfall at QU 1086 o be about 16 in. annually, or about 2
in. less than the 18 in. reported at TA-58 (Bowen 1880, 0033). The reason for
this difference is that Ol 1088 is larther east and topographically lower than
TA-59. Lower precipitation is manifested in amounts ot both rainfall and
snowfall,

The Laboratory currently maintains two climatologic data collection stations
near OU 1086. One stafion is the TA-6 meteoroiogy tower, located about 2.04
km northwest of OU 1086. This tower replaced a slation ai TA-59 as a primary
climatologic reporting station for Los Alamos in Januaty 1880, A second
climatologic data coltection station is located at TA-48 about 3.72 km southeast
of GU 1086 and near the Laboratory boundary with Bandelier National
Monument (BNM). This station has been in operation since 1987. Both stations
repon precipitation, wind direction and speed, relative humidity, iemperature,
and solar radiation. A third station that measures precipitation and tfemperature
during nonfreezing days is located about 4.6 km o the east in TA-36.

The predominant prevailing wind direction is from southwest 0 the northeast
(Figure 3.2-1). Surface winds will vary with the time of day, location on the
Plateau, and height above the ground because of the area's complex terrain.
When the large-scale wind velocities are relatively low and there is sunshine, a
superimposed convective, upslope wind develops over the Plateau (flow from
southeast 1o northwest). During clear, relatively calm nights, the fHow direction
reverses, and a shallow drainage wind (flow from west 10 east) can develop
down the canyons. These upslope/drainage winds prevail at locations some
distance from the Rio Grande and are expected to occur at OU 1086,

it has been observed that the mean maximum temperatures are higher in White
Rock than in Los Alamos for all months, and the mean minimum temperatures
are generally lower in White Rock. Temparature differences for the mean
maximum and mean minimum are usuaily 1888 than 5°F. Temperatures at OU
1086 are expected o range between the Los Alamos and While Rock values.

3.3 Biological and Cultural Resources

The environmental selting of OU 1086 is primarily associated with mesa tops,
although there are severai canyons that might receive contaminants as a result
of chemical transport. The mesa-lop environment within the OU consists of
ponderosa ping, as the dominant overstory in the western portion, with a
gradation to pinon, pine, and jurdper in the eastern portions of the site. There
are cleared, grassy areas scattered throughout the site.

TA-15 sarves as an overwintering area for deer and elk. Other species that are
known 1o occur on the site include a variety of smafl mammals (mice, coyotes,
and others),

Although there is no perennial source of water on the mesa top, the proximity to
canyons afiords access to water during most of the year. Thus, area wildlife can
inhabitat the three different types of habitat without having 1o move great
distances 0 a water source.
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The dominam tree species within CU 1086 are one-seed juniper, pinon, and
ponderosa pine. Douglas fir is common in the area and an occasionail white fir is
found. Common shrub species are Gambel oak, wavyleaf gak, mountain
matwgany, ciiftbush, and Colorado barberry. The dominant grasses of the area
inciude mountain muhly, little blugstem, and blue grama. Some 0f the most
common forbs found within OU 1086 are golden aster, bittersweel, and
wormwond. The following habital types are found in the aperable unit.

Mesa top:
Ponderosa pine-Gambet oak/pinon phase
Pinon-Gambel oak
Pinon-wavyieat cak

Notth-tacing slopes and canyon bottoms:
Ponderosa pine-Gambel oak
Douglas fir-Gambet oak

Within the operable 91 species of plants, 51 species of nesting birds, 24
species of wintering birds, 34 species of mammals, and 10 species of reptiles
and amphibians have been identified.

Biological and cultural resources were extensively surveyed in the summer of
1992. Several threatened and endangered species were identified for which
TA-15 has a suitable ecology. Further, over 80 sites of cullural interest were
located. The details of these investigations are presented in Appendix E.

34 Geotogy and Solis

The stratigraphy, structure, seismicity, and soils of QU 1086 are described in
this section.

3.4.1. Stratigraphy

The mesa surfaces in TA-15 are underiain by the upper member ol the
Bandetier Tull. The Bandelier comprises two members: upper, or Tshirege, and
lower, or Otowi (Figures 3.4-1 and 2.4-2). The younger Tshirege unit is about
1.1 mitlion years old and is separated in time from the Clowi by about 400 000
years. Most of the soils described in Subsection 3.4.3 are derived from the
Tshirege. The Tshirege forms the canyon walls throughout TA-15 and is the
only rock in the stratigraphic cofumn exposed at this site.

The Tshirege (Smith and Bailey 1966, 0377) consists of multiple flow units of
crystal-rich ash-Hlow fuff and displays significant variations in welding and vapor
phase alteration. The Tshirege is underlain by the Tsankawi Pumice Bed (less
than 1 m thick) that, in tum, marks the boundary between the Tshirege and the
Otowi. The Otowi Member is 2 nonweided vitric ash-flow tuff also composed of
many units. These two members are separated by an erosion surface that may
comain extensive permeable channel gravels and sands (Gardner et al. in
press, 0848). Total thickness of Bandelier Tuif in the TA-15 area is about 300 m.
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Although Cerro Toledo Rhyolite is presemt in adjacent OUs, it is not present at
this O {0 our knowledge.

The Bandelier Tuff in the vicinity of TA-15 rests unconformably upon a number
of interfingered deposits of Pliocene o Pleistocene epochs. The Tschicoma
lobate dacite and andesite lava Hiows of the Tshicoma Formation trom the west
interfinger with the Puye Formation, The Puye Formation is derived from the
Tschicoma volcanic centers located in the nonrtheastern range of the Jemez
Mountains. The Puye Formation consists of stream flow deposits, debris flow
deposits, volcanic ash antd block flow deposits, and ash fall and pumice fall
deposits (Waresback and Turbeville 1990, 0543). The Cerros del Rio basalis,
flowing into the area from the east interfinger in turn with these two formations.
water wells indicate that each of these may unconiormably contact the
Bandelier Tulf under TA-15 {Gardner and House 1987, 0110},

The Totavi Lentil, a coarse, poorly consolidated channet conglomerate
deposited by the ancestral Rio Grande, forms a boundary at the base of the
Puye between i and the Santa Fe Group sediments. The Sania Fe Group is a
sedimeniary rift deposit congisting of fluvial sandstone, silistone,
conglomerates, eolian deposits, ash beds, and lacustirine sediments of Miocene
and younger age. The deep groundwater system in the Los Alamos area lies in
the Puye and the Santa Fe formations.

Figure 3.4-2 is a cross section between two welis, PM-4 and DT-5A (see Figure
3.4-3 for locations). These welfls provide some stratigraphic control for the
eastern part of TA-15. No stratigraphic control exists between the two wells;
therefore, the interingering of Tschicoma, Puye, and Chino Mesa rocks is
shawn schematically. The Tshirege is differentiated info subunits for well DT-5A
but not for PM-4. As the Tshirege Member encompasses the TA-15 area and is
the only rock exposed at the surface, some delails of the petrology and
stratigraphy of this unit are ingluded in the following discussion.

The Tshirege Member comprises seven units (Weir and Purtymun 1862, 0228}
1A, 1B, 2, 3, 4, 5, and 6. The besi exposure of these units occurs in Water
Canyon in the vicinity of TA-15 and to the south. Unit 1A overlies the Otowi
Member. It is a light gray to light pinkish gray, pumiceous, triable rhyolite tuff. it
overiays unit 1B, a light gray to light orange rhyolite ash flow tufl coniaining
tenses of rock fragments and purnice. Unit 2 i a hard, welded, light pinkish-gray
fo purplish-gray rhyolite tuff overlying 1B. Unit 2 may be divided into 2a and 2b.
Unlt 2a Is a light gray pumice and 2b is a fan fo hrown weathered fuft (Baltz et
al. 1963, 0024}. This unli is exposed near the botiom of the deepest canyons in
the neighborhood of TA-15, i. g., Water Canyon. Unit 3 is a friable, pumicecus,
light gray rhyolite twlf. Unit 4 is a moderately weided, cliff-forming, light-pinkish-
gray rhyoiite tutt, Unit 5 {(not shown in Figure 3.4-2) is a thin deposit, possibly a
surge deposit, of coarse sand. Unit 6, the uppermost unil, is a moderately
welded, pinkish-gray rhyolite tuff. it forms the upper ciif in the Tshirege in the
TA-15 area. Detailed petrology of each of these units may be obtained from
Weir and Purtymun {(Weir and Punymun 1862, 0228) who aiso deveioped the
nomanclature.
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3.4.2 Structure and Selsmicity

The Pajarito fault system (Figure 3.4-4), a feature along the western margin of
the Rio Grande rift, is a north-south trending feature 3 {o 4 km west of TA-15,
The fautting is primarily normal with TA-15 on the down-thrown side. Two north-
south trending faults, the Rendija Canyon fault and Guaje Mountain faufi,
branch southward from the Pajarito fault system north of the the Los Alamos
townsite. These faults break Bandelier twif and recent sediments in the north.
Seismic studies show they are present at depth just north of TA-15 (Dransfield
and Gardner 1985, 0082; Gardner and House 1987, 0110). The fauit pianes or,
perhaps, more feathered fracture pattems may be reasonably thought to lie
beneath TA-15. In both cases, the down-thrown side of these faulls is to the
west, TA-15 lies in a small structural graben. The sharp right iateral turn in
Cafhon de Valle on the western edge of TA-15 may lie along the surface
expression of the Rendija fault zone. An extension of the Guaje Mourtain tault
zone would pass beneath Mesita del Potrillo as well as PHERMEX Mesa (the
mesa on which PHERMEX is located).

3.4.3 Solls

Soil types. characteristics, and locations are described below, as they are ot
presented inthe 1992 IWP.

34.31 Soll Types and Characteristics

Soit characteristics are not described in any detail in the YWP; therefore, site-
specific and general intormation for TA-15 will be presented here. The primary
reference for the following is from Nyhan et al. (1978, 0161). Well-developed
soils are located on the level or gently sloping areas of the mesa tops.
Formation of such soils with abundant layer lattice clays in such an arid
environment as found on the Pajaritc Plateau may have taken as much as tens
to hundreds of thousands of years,

Characteristics of the variocus soils are listed in general terms based upon their
water-holding capacity, potentiai for run-off, estimated erosion hazard, and
permeability. Water-holding capacity is determined by soil plasticity and
available water capacity. Soil plasticity index is the amount of moisture in a soil
between two limits: enough for the soil fo flow under the stightest applied force
and enough for the soil to be rolled onto a wire. Both limits are expressed as a
percentage of water content. The second subtracted from the first is the index.
tndices range from 5 to 30 (relatively high plasticity).

Available water capacity is expressed in centimeters of water per centimeters of
soil. it ranges from 0.02 (gravel) to 0.21 {clay). Run-oif is determined by soil
properties influsnced by the minimum rate of infiltration obtained for a bare soil
after prolonged wetting. Soils are grouped {A to D} according to this propenty. D
indicates highest potential for run-off. Erosion factors K and T are measured for
the soil. K is a unitless parameter which is a function of {exture, soil structure,
permeability, and organic matter content. High silt and sand content, for
instance. will make soils more susceptible to erosion. K values range from 0.15
to 0.37 at TA-15. High numbers mean more susceptibility to erosion. Soils at
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and major roads [modified from Dransfield and Gardner (1985, 0082) and

Gardner and House (1987, 0110)].
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TA-15 appear "moderate” inasmuch as high vaiues for soils are about 0.69. The
term T is soll loss tolerance expressed in ons of allowable soil loss/acrefyear.
These estimated values range from 1 0 5, with larger T values assumed for
deeper soils. Wind loss is estimated separately and aiso calculated in
tons/acre/year. Permeability is measured in centimelers per hour and ranges
from .15 (clay) to greater than 50 (gravel}. Gther than that for permeabitity,
available measurements are qualitative (imprecise) but yield numbers for
relative comparison: jow (slow), medium (mogderate), or high (fast) in a given
category, These more general terms are used in the foliowing description of
separate soil units.

The fallowing soils are found at TA-15, See Subsection 3.4.3.2. for location.

Carjo ioam: Typical of masa tops, this loam forms from the weathering
ot il on refatively level ground (loam is a rich permeable soil composed of a
mixture of clay, silt, sand, and organic matter). A typicat mesa-top surface layer
is a grayish brown loam with a subsoit that is more clayey, Depth is typically 50
10 100 cm to the tull interface. Water-hoiding capacily, run-off, and graosion
hazard are medium compared with other soils.

Erijples logam: Characteristic of soils formed from pumice, this loam
forms on tevel to moderately sloping mesa tops. The soil grades downwarg trom
a brown sandy loam, through a clay iayer, to a gravely ¢lay {plus or minus sand)
floam which contains pumice. Depth to pumice is about 45 cm. Underlying
pumice has some clay content. Permeability is low in the loam and tast
underneath. Water capacity is low, run-off is medium, and susceptibility to
£rosion is moderate.

Hagkioy loam: This is a shallow soll formed from tufl. Hackroy rock
outcrops contain this loam with typically 70% rock (Tshirege Member) outcrop.
Hackroy soil is a brown sandy loam grading to gravely or clayey loam with
depth. Depths are usually less than 30 ¢m to tuff. Both units exhibit low
permeability ang low water capacities. The loam has medium run-oll and
moderate water erosion hazard. The rock unit has moderate to severe arosion
hazard and medium to high run-ofi.

Nylack loam: This is soil derived from weathered tufl on level to gently
sloping terrains. Brown loam is on the surface, then brown clay. The substratum
is gravely sandy loam which may contain 30% pumice. Depth to bedrock is 50
to 100 ¢m. Water capacity and permeability are medium. Erosion susceptibility
is sligit.

Pogna loam: Soil is made from tuff on gently to strongly sloping mesa
tops. Light brownish gray sandy loam is on the surface over tuff with at most 50
cm depth. Water capacity is low, permeability is moderate, run-off is medium,
and water erosion can ba moderate.

Seaby jeam: Forming on gently to moderately sloping mesas, Seaby
loam is alse tormed on weathered tulf. The surtace is a4 brown sandy loam
grading into a brown to strong brown gravely clay loam with 35% to 70%
pumice. The substratum is a white gravely pumice with thin layers of brown clay
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loam. with a {otat depth of as much as 66 cm. Permeability is moderate in the
upper soil and very rapid below. Water capacily 18 low and erosion rates are
moderate.

Tocal loans; This loam is a shailow $0i on weatherad 1ut with gently to
moderately sioping aspect. it is a grayish brown. very {ine sandy loam with a
subsoil of recdish brown clay icam or clay and a substratum ot a light brown silt
loam. Depth to fuff is 20 {0 50 cm. Permeability is moderately low and water
capacity is low. Run-off Is medium and water erosion is moderate.

Typic eutoboralts tine: This soil is formed in colluvium and material
weathered from tuff. Colluvium is a loose, ingoherent deposit al the base of a
clift, usually formed by gravitation. Slopes may be gently 1o moderately sloping
and are usually located downhill from fault zones. The surface layer is a light
gray silt loam or loam. The subsoil Is a reddish brown, gravely or cobbly clay of
ciay lopam. The depth can be 120 cm and more. Permeabiiity is low; water
capacity i slow; run-off is siow 1o medium; and erosion susceptibilily is
moderate.

34.3.2 Soll Type Location

Soll in this context will refer 10 surface deposits which include colluvium and
alluvium, Coverage is very vanable over TA-15 (see Appendix B for soils map)
The progression from the north of TA-15 to the south is described in the
tollowing paragraphs.

The exireme northern portion of TA-15 starls at the bottom of Pajarito Canyon
andd consists primarily of rock ouigrops which are discussed in Subsection 3.4.1,
Stratigraphy. The surface of Pajarito Mesa is covered with Frijoles very fine
sandy loam, The southern part of this mesa shows exposures of Hackroy rock
outcrop complex.

Three-Mile Canyon has steep rocky walls with some gravely sandy loam
{Totavi in the boftom of the canyon. The eastern tip of Three-Mile Mesa
exposes Hackroy rock oulcrop complex, grading westward into Carjo loam and
Pogna sandy loam. Still further 1o the west lie Seaby loam and the continuation
of Carjo loam. in general, Carjo ioam is central to the Mesa throughout is
tength and is joined by Seaby loam in the west.

The eastemn portion of Mesita del Potrillo, which joins Three-Mile Mesa to the
west, is covered with Hackroy rock outcrop complex in the exireme eastern
edge, grading into Carjo loam, which persists 1o the western edge of TA-15,
where it is jpined on the eastern margin of Cafion de Valle by Pogna loam. The
northeastern rim of Mesita del Potrillo is covered with Hackroy sandy loam.

The sequence of soils on the land bridge connecting Mesita del Potrillo with the
mesa onwhich PHERMEX Is located has the tollowing progression of soils from
west to east: Pogna loam, a pod of Frilgles loam, Seaby loam, ang Carjo lnam,
with typic eutroboraifs at the head of Potrillo Canyon. Grading west to east into
Potrillo Cariyon one finds Tocal loam and, in the bottom of the ¢anyon, Totavi
sandy loam.
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The center of PHERMEX Mesa is covered by Nyjack loam. This grades to the
north to Seaby lcam and Hackroy loam on the northeast rim of Potriilo Canyon.
Seaby grades to the west and east of PHERMEX site with a small pod ot Nyjack
located on the extreme eastern edge of TA-15 on this mesa. The northem rim of
Water Canyon shows Pogna foam on the west and Hackroy loam on the east. A
ped of Seaby ioam is located in the bottom of Water Canyon at the eastern
edage of TA-15.

35 Hydrology

The following subsections discuss surface waler, the vadose zone and its
properties, and groundwater,

351 Surface Water

Surface water hydrology is the science congerned with the transfer of water
over the earih’'s surface. BExamination of an equation ot the surface water
hydrologic budget reveals that water derived from precipitation does not all
appear as streamilow. Precipitation that 1ais on the ground may go into storage
on the surface or inte soil and grourcdwater reservoirs, be taken up by plants
ang transpired, and evaporate or sublimate back into the atmosphere. Surface
water transport almost centainly is one of the predominant mechanisms for
redistributing many of the contaminants at OU 1086. important contaminant
transport mechanisms associated with surface water include

*  Erosion and sedimentation (sediment and contaminani

accumuiation) of soils, rock, waste piles, contaminanis on the
ground surface, and buried contaminants;

* Infiltration of surface water that may itself be comaminated or

maovement of precipitation through a contaminated deposit that
in turn transmits contamination deeper into the soirock profile;

*  Movement of contaminants in surlace water that discharges in
the dissolved, suspended sediment, and bedload phases.

35.1.1 Location of Surface Water at QU 1086

Surface water flow bagins with the progressive accumuiation of overiand flow
info rills, rividets, and small channels, which coflect and funnel flow into large-
scale, welk-defined stream channeis of defineated watersheds, Springs and
man-made outfalls can atso contribute. Four separate watersheds, each with an
established stream channel drainage network, are present within OU 1086.
These watersheds are Three-Mile Canyon, Potrillc Canyon, Water Canyon, ard
Canon de Valle; their locations and poundaries with respect to OU 1086 are
shown in Topographic Map Appendix A. (A filth watershed, Pajarito Canyon,
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received runoff from a smali, undeveioped area within QU 1086. Because it is
not expected that the watershed will receive any contaminants from Ot 1086, it
i3 exciuded from further discussion.) All surface water transport of contaminants
at OU 1086 ultimately will Hlow into one of these four canyons,

Examination of the contaminant source term with respect to the watershed
boundaries will enable prediction of which canyon will receive the contaminant.
Three-Mile Canyon flows inte Palarite Canyon; Potrillo Canyon and Cafion de
Valie flow into Water Canyon; and Pajarito and Water canyons both are
tributaries to the Rio Grande. Streamilow in Three-Mile and Potrillo canyons is
ephemeral with flow occurring in response 1o rairdall and snowmet events. Flow
in Cafion de Valle in the vicinity of QU 1088 may &t times be from permitted
waste water discharge and from snowmelt and stormwater run-off. Water
Canyon receives flow from springs upstream from West Jemez Road, from
permitted wastewater discharge at TA-11, TA-15, and TA-16, and from
snowmelt and stormwater run-off. In years of heavy snow pack, these channels
may transport continuous flow during the spring. intermittent channel flow in
response to heavy rainfall cocurs during the spring, summer, and fall.

Depth of flow in these channels from snowmel is generally small, on the order
of a few centimeters. Flow from rainfall events can reach depths of t m or more.
Run-off events of this magnitude can erode and transport large volumes of
sediment and contaminants. No direct measurements of flow or sediment
discharge have been made in Three-Mile Canyon or Cafion de Valle in the
vicinity ot QU 1086. Peak discharge measurements in Potrillo Canyon

downstream from OU 1086 at OU 1130 were measured as 1.63 m¥/s during
1990.

3.5.1.2 Sedimentation and Erosion

Sediment accumulation and erosion from surface water ooours episodically in
response to run-off events, with the greatest amounts otcurrng during large
discharges. Erosion from surtace water can expose and transport contaminarms
from their original disposal location; sedimentation can redeposit the
contaminant of interest i another location within a watershed, either within or
beyond the Laboratory boundary. Sediment accumulations in excess of T m
from a single event have been measured in the active channe! in Potrille
Canyon east of QU 1088, There have been no comprehensive sediment budget
analyses performed on the Pajanlo Plateau.

Erosion is expected 10 accelerate over areas where the naturai soil suriace has
heen disturbed, such as roads, firing site pads, burial pits, boneyards, and open
dumps. Disturbed soil can increase surface run-off and make soil susceptible to
erosional processes (Grat 1975, 0847; Nyhan and Lane 1986, 0159).

Uranium, a heavy melal used in dynamic weapons testing at Ot 1086, was

found to accumulate in particular geomorphologic deposits in Potrillo Canyon
{Becker and Hoopes, 1993, in preparation). There is preferentiat accumufation
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of the smaller panticilates in ihe stream bank deposits, point bars, and atluvial
fans. Theretore, these geomorphologic deposiis are expected to accumulate
uranium and other contaminant metals, such as mercury, lead, and possibly
beryfium.

3513 infiltration of Surface Water

Infiltration of surtace water can occur in several different hydrologic settings.
These inClude

*  Native and disturbed soils,
*  Exposed rock surfaces, and

*  Active stream channels in the watersheds.

In general, significant infiltration inlo soills on mesa tops and through rock
surfaces on mesa fops and in steep canyon wails is not expected to oocur, for
reasons summarized in Chapter 2 of the IWP. Contributing areas for surface
water flows in these areas are insufficient 10 generate sulficiently large volumes
that could then percolate 1o great depths; evapotranspiration imits the depth of
infiltration in these settings on the Pajarite Plateau, and the underlying
Bandelier Tuff has a large storage capacity. Results from several experiments
in which water was artificially introduced into the seil did not indicate free waler
movement to great depths. (Abrahams et al. 1961, 0015). However, no
site-specitic measurements have been made of infitration at CU 1086.

35.1.4 Slopes Analyses

Siocpes are an imporfant factor in the evaluation of contaminam transport
becauss contaminant dispersion will occur more rapidly as the siope inCreases.
Overtand flow velocities {discharges} will increase proportionally to the square
root of the slope over which flow occurs. A rapidly moving flow has less
opportunity to infiltrate into the soil, and therefore has decreased potential to
move contaminants vertically into the soil. Increased flow velocities have a
greater capacity to erode sediments and transport contaminated sedimant,
pariculates, and contaminants in the liquid phase away from their original
disposal site. Gentie siopes tend 1o retard overland sediment movement. The
shallow slope can permit increased infiltration of a contaminant verticaily iro
the soil, which could then carry the contaminant to depth, either in dissolved or
panticulate phases.

There is a wide variation in slope in QU 1088 {Appendix A). Slopes on the mesa
tops are typically about 2%. Steeply sided canyon walls that form the interface
between the mesas and canyon botoms range from 30% to 90%.

3.5.2 A Description of the Vadose Zone and its Propertles

The Pajarito Plateau is characterized generally by elongated mesas separated
by canyons from 30 to 180 m deep. The mesas have thin soil mantles (see
Subsection 3.4.3 of this QU work pian), whereas canyon bottoms have alluvial
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fill ranging from 0 to nearly 30 m thick. Underlying the soils and alluvial fills is a
thick sequence of Bandetier Tufl, Whh the exception of possible small alluvial
and perched aquifers in some of the canyon botioms that receive perennial flow
or subsiantial volumes of wastewater effluent, or both, unsaturated flow
condttions are believed to predominate throughout the Bandelier Tuff down to
the top of the main aguifer.

3521 Moisiure Movermeni in the Vadose Zone

As summarized in the WP, most precipitation that falls on the groung Is
evaporates andfsor transpires back to the atmosphere before it reaches the
Bandelier Tuff. On the mesa tops a clay layer at the bottom of the soil horizon
aids in restricting further downward movement of water into the underlying tuff.
Where the soil has been removed or disturbed, water will move vertically into
the juff. At depths in excess of 10 m, the maisture of the upper tuft units rarely
exceeds 10% saturation. At this moisture levei, tiow ¢an occur only under
unsaturated conditions. As the moisjure content deciines, water will move by
capillarity,

An injgction well experiment was conducted on a mesa top adioining Mortandad
Canyon several kilometers to the northeast (Stoker et al. 1881, 0715). Gravity
flow dominated maisture movement at high moisture content during the injection
phasa. After injection of water ended, the moisture content decreased, and
water movement slowed to virtuaily zero when the moisture content reached the
specific retention of the tuff. Downward and outward movement continued under
capillary torces (matric potential). Matric potential is measured in units of
pressure head that are below atmospheric levels {negative pressure head).

35.2.2 Vadose Zone Soll and Rock Properties and Molsture
Characteristics

No measurements have been made on s0d and rock properties arnd moisture
characteristics at OU 1086. The tollowing subsections summarize data collected
from coreholes in Mortandad Canyon that were completed below an alluvial
aquiter and from areas in Sandia and Monandad canyons whare there is no
alluvial or perched water present. Coreholes compieted below an alluvial aquiter
are designated MCM 5.1 and MCC 5.9A. Coreholes 6, 7, and SIMO-1 were
compieted where there was no alluvial aquifer present. Information on these
holes is discussed in the following subsections and is summatrized trom Stoker
et al. (1991, §715) and {Stevens and Assotiates 1391, 10-0031).

35.2.2.1 Porosity

Vaiues of porosity as a function of lithology as measured in the corehole SIMO-
1 were 55% 10 56% in Unit 1A, 41% o 62% in the Tsankawi, and 44% in the
Otowi. Porosily vaiues from corehole MCM §.1, completed through a shallow
alluvial aquifer in Mortandad Canyon, varied from 41% to 48% in alluvium, from
29% 1o 60% in weathered Unit 1A, 50% to 63 % in unweathered Unit 1A, and
fram 35% fo 48% in the Tsankawi,
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35222 Hydraulic Conductivity

Unsaturated hydraulic conductivily data measured on cores from boreholes in
Martandad Canyon varied from 108 to 10”'7 cnvs in the Bandelier Tuff, and

increased to 10" to 10°2 crvs at the contact between the Tsankawi and the
Otowi units, a region of moisture accumulation, Saturaied hydraulic conductivity

ranged between 5 x 103 to 2 x 108 cnvs in areas below the alluvial aquifer
{Stoker €1 al. 1991, 0715},

35223 Moisture Content

Gravimetric moisture measurements were made on samples collected in
poreholes in Mortandad and Sandia canyons. Results indicated that the
moisture content below the alluvial aquifer varied tfrom 10% to 30%.
Gravimetric moisture increased to a peak in the Tsankawi just above and at the
contact with the Ofowi at about 60%, then declined in the Otowi 1o 12% to 18%.
Maximum moisture content in wells that were not completed info the Clowi or
bengath alluvial aquiters was 32%.

353 Groundwater

3.5.3.1 Shallow Perched and Alluvial Aquifers

Little drilling has been done to confirm or deny the presence of perched or
alluvial aquifers in Threg-Mile Canyon, Potritlc Canyon, Cafion de Valle, or
Water Canyon. However, based upon the geology and hydrology of these
canyons and observations made in other canyon locations where there is
sufficient information on the existence of perched and alluvial aquifers, the
foflowing generalizations appear 10 be reasonable. The issue of alluvial aguifers
is addressed by Purtymun and Stoker (LANL 1991, 0553) in the 1931 IWP,
Appendix M.

Three-Mile Canyon has a small drainage area that heads on the Pajarito
Plateau; ephemeral streamfiow in the canyon occurs in response to snowmelt
run-off and from storms during the spring, summer, and fall. The presence of a
permanent perched or alluviat water in this canyon is considered unlikely,

Potrillo Canyon heads on the Pajarito Plateau at TA-15. Streamilow in the
channel is in response to snowmelt and run-off from storm events in the spring,
summer, and fall. The stream channe! in the upper reaches of the walershed (in
Ol 1086) is cut directly on the Bandelier Tuff. There is little to no alluvial it in
this reach of the watershed. Therelore, it is unlikely that a permanem alluviat
exists in this canyon. Becker {1991, 0699) found no alluvial aquifers in the
watershed further downstream where streamflow discharge is greater due o a
larger contributing area.

Cafion de Valie heads on the Hlanks of the Sierra de log Valles. Cafien de Valle
receives smali amounis of recharge from springs in its uppermost reaches but,
because of evapotranspiration and infiliration, streamtlow from this source dogs
not reach West Jemez Hoad. Caflon de Valle receives effiuent from permitted
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wastewater discharge in the reaches below West Jemez Road but above QU
1686. Some streamflow is mainiained in the direct vicinity of these effluent
discharges, but are rapidly depleted by evaporation, transpiration, and
infiltration. Streamflow through OU 1086 is ephemeral and occurs in response
fo snowmelt run-off, and run-off from spring, surmmer, and fall precipitation.

Water Canyon is a large canyon that heads on the flanks of the Sierra de Los
Valles, Several springs discharge from perched layers in the tuff in upper Water
Canyon and the largest of these springs has been used to supply water
to S-site in the past. Water Canyon also receives wastewater discharge from
TAs-ll, 15, 16, and 37. A short distance downstream from the confluence of
Water Canyon and Cafion de Valle is Beta Hole, a dry well extending 187 #t into
the Bandelier Tuff. Two other shallow wells completed into the alluvium were
drilled in Water Canyon, one of which is located on OU 1086. These wells are
also dry. The lack of water in these wells confirms that Water Canyon in the
vicinity of TA-15 contains no permanent perched or alluvial aquifers. There is a
possibility of perched zones on interfingers of basalts at intermediate depth.

3.5.3.2 The Main Aquifer

As summarized in Chapter 2 of the IWP, the main aquifer is the only aquifer
capable of supplying municipal and industrial water needs. The upper sutface of
the Main Aquifer rises to the west from the Rio Grande through the Sania Fe
Group into the lower pant of the Puye Conglomerate beneath the central and
western parts of the Pajarito Plateau. The water in the aquifer moves in a
general sense from the main recharge area in the Valles Caldera on the west
side of the Sierra de Los Valles eastward lowards the Rio Grande, where
there is some discharge into the river through seeps and springs. As stated
eatlier, thete are no wells at TA-15. Therefore, sll inferences on the Main
Aquifer beneath this technical site have been drawn from information derived
from supply wells PM-2, PM-4, and PM-5 as well as the three deep wells at TA-
49, DT-8A, D78, and DT-10 (Figure 3.4-3}.

The aquifer beneath TA-15 is located stratigraphically with the basaltic rocks of
Chino Mesa and interflow breccia, in the Puye Conglomerate, and in the Sanla
Fe Group. These units are composed of basails, interflow breccias;
conglomerates; and sandstones, conglomerates, basalts interflow breccias, and
siltstones; respectively. Not all of these rocks transmit water equally well. Thick
basalts, siltstones, and fine-grained sandstones will not yield water as readily as
coarse-grained conglomerates and sandstones, highly jointed basalts, and
coarse sediments of interflow breccias. To maximize production, supply and test
wells are screened through a thick section of the aquifer to draw from multiple,
highly permeable layers.

The depth 10 the main aquifer beneath TA-18 water is estimated fo vary from
about 875 to over 1100 ft (Purtymun and Stoker 1988, 0205), with depths
increasing to the west and from valley bottoms o mesa tops. Aquifer hydrologic
characteristics vary.The closest well to TA-15, designated as PM-2, is In
Pajarito Canyon. ARl wells are open in the Puye Conglomerate and Santa Fe
Group. The characteristics of the wells are listed in Table 3.5-1.
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TABLE 3.5-1
CHARACTERISTICS OF WELLS NEAR TA-15*

Wall Saturated Specific  Transmissivity Field Coefficient

Thickness Capacity of Permaability
{ft) {gpm/ft) {gpd/ft) {(gpd/ft?)
PM-2 1426 23.1 40 000 28
PM-4 1828 36.8 44 000 24
DT-5A 643 5.7 11 Q00 17
DT-9 498 22 61 000 122
DT-10 324 16 38 100 i1

* From Purtymun 1984, 0196,

The water levels in the Main Aquifer have declined: 25 ft at PM-2
since 1966 and 34 ft at PM-4 since 1984, The water levels in DT-10 and DT-
5A have deciined about 0.5 ft/yr. (Purtymun 1984, 0196). A detailed description
of the latier weflls is given in the HFI Work Plan for Operable Unit 1144 {TA-49).

As described by Purtymun (Puryrmun 1984, 0196), the Main Aquifer is sensitive
to atrmospheric pressure changes, earth shocks, and probable earth tide effects,
as monitored by a continuous water stage recorder on test well DT-9. Possible
earth tide effects result in minor water level fluctuations (0.01 o 0.03 ft) when
the gravitational pull of the moon elongates and compresses the aquifer. Strong
earth motions have been recorded. The 1964 Good Friday Alaskan earthquake
caused a water level fluctuation of more than 1 i at well DT-9. These earth
motion fluctuations are caused by the expansion and compaction of the aquifer
by an earthquake's surface waves. Boreholes and wells completed in the
Bandelier Tuff and Puye Conglomearate transfer air to and from the Tuff and
Conglomerate in response to changes in atmospheric pressure. Wells will
“exhale” during barometric lows and “inhale® during barometric highs. Water
level fluctuation is usually less than 0.5 f1. Because the aquifer at DT-9 is
composed of three different formations — conglomerates, basalts, and
sandstones ~ each with a different transmissivily and pressure heads, the
variation in the barometric fluctuation is influenced by all three layers.

36 Hydregeologic Model

The following section will describe and review the hydrologic behavior of
watersheds on the Pajarito Plateau. Much of this information has been
summatized from Becker (Becker 1991, 0699). The term "hydrogeologic model®
here is used to describe the hydrologic interactions between the surface and
infiltration into subsurface, including the vadose zone, alluvial, perched, and
main aquifers. A brief description of the atmospheric hydrologic processes is
included for completeness.
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364 Conceptual Hydrogeoiogic Model

Pracipitation falls on a watershed as snow and as rain. Snowmelt normally
produces low discharge rates over several months during the spring. Much of
the snow sither sublimates or melis and evaporates, of indiltrates into the soil
profile before reaching the channel. infiliration losses occur into the channel bed
as well. Forty percent of the annual precipitation falls as rain, primarily during
the surnmer months. For run-off to be produced in the channel, there must be
significant rain over a number of consecutive days or a major thunderstorm.
This & because of the semiarid soil's requirements for moisture replenishment
before overland flow can occur. In the large watersheds (Water Canyon and
Pajarito Canyon), very large precipifation events or snowmell from heavy
snowpack can produce channel flow which will persist to the Rio Grande, What
is more usual is that, during average-sized rain eventis or moderate to light
snowpack, the channel! flow will infiltrate into the channe! bed and not produce
suriace flow the entire length of the watershed. This is alse the common
occurrence in the smaller watersheds such as Potrillo Canyon. i is believed that
the quantity of transmission is insufficient o infiltrate through the 500 fo over
1000 ft of highly unsaturated tutf {o recharge the main aguifer.

In Potrillo Canyon, a particular feature, termed a discharge sink, has been
identitied and inensively studied (Becker 1991, 0639). A discharge sink is an
area where inflow exceeds outflow (if there is any outffow at ali}, where stream
velocities decrease and the flow infiltrates into the channel and valley, where
there is no defined channel (only a broad valley), and where there is sediment
deposition and aggradation. it is distinguished from areas of temporary
sediment storage along the channel by its lack of tlow continuity through the
area. These sinks can be manmade or naturally ocourring. They can be
fecognized by the lack of a channel through their length, an increased thickness
of sediment, or a pattern of sediment {ining in the distal direction. They can be,
but are not necessarily, topegraphic depressions.

Such an area exists in Potrillc Canyon approximately 4 km southwest below E-F
site in the canyon near the Lower Slobovia firing site bunker (Figure 3.6-1).
There is, at present, no defined channei through its length, although the
remains of a foermer channel can be distinguished primarily through vegetation
variation between the channel and s surroundings. Thig discharge sink
appears to serve as a giant sponge and sedimentation area absorbing
streamfiow and trapping all the incoming sediment load. All flow irtiltrates into
the ground. Downstream thers is no evidence of further stream tiow. By
trapping sediment, the sink serves to conlain comarminants, especially heavy
metals. The Potrille Canyon discharge sink has been shown to contain and
cotlect yranium from firing site activities; it has been estimated that outflow has
occurred from this area in the past, but has served as a detention area since at
least 1968, Because of the large volume of streamflow {(up to a million gal. per

event) that infiltrates into this rather small area (jess than 150 000 m?), this area
polentially could be an area for potential recharge of the main agu#ler along the
Pajaritc Plateau (Becker 1991, 0699}.

This discharge sink feature is probably not unique o Potrillo Canyon, but this is
the only focation on the Pajarito Plateau where such a feature has been
identified and investigated, Similar features are postulated to occur in Cafada
del Buey (Becker 1981, 0699}, and in Mortandad Canyon, The major difference
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between Potrillo and Mortandad canyons is that a shallow alluvial aquifer has
been enlarged {and contaminated} as a result of the recharge from outfails into
Mortandad Canyon, whereas in Potrillo Canyon there is no shallow alluviai
aquifer development.

There is no evidence that saturated conditions extend to the main aquifer
and there is also no evidence 1o suggest that vapor phase transport is a likely
pathway for contamination ot the main aquifer. It is known, however, that
streamflow can recharge shallow alluvial aquifers, such as exist in Pajarito and
Mortandad canyons, and streamfiow ¢an also recharge deep perched aquifers,
as have been identified in Pueblo, Los Alamos, and Sandia ¢anyons.

3.6.2 Hydrologic Modeling

Modeling ot surtace, vadose zone, and groundwater flow at Los Alamos is in the
development stage. Surface waler flood frequency has been modeled with
HEC-1 and HEC-2 (McLin 1992, 0825) and surface water flow and plutonium
transport have also been modeled (Lane et al. 1985, 0140), although neither of
these investigations attempted to duplicale hydrographs and therefore closely
simuiate the fluid dynamics of open channel flow in the Los Alamos region.
Earlier geohydrologic modelling studies are documented in the 1992 1WP {LANL
1892, 0768).

RFl Work Plan for OU 1086 3-23
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Assessment Chapter 4

4.0 CHARACTERIZATION AND ASSESSMENT CONSIDERATIONS

This chaptet contains a discussion of characterization and assessment
considerations pertinent to the development of the Operable Unit (OU) 1086
work plan. Sections of Chapter 4 are listed below.

* 41 Technical Approach

* 42 TA-15 Conceptual Model

* 43 Health-Based Preliminary Remediation Goals
* 44 Decision Process

* 45 Implementation of Decision Process

* 48 Data Quality Objectives Process

* a7 Field and Anaiytical Data Quality Requirements

The information described under these categories, combined with the
enviranmental setting discussed in Chapter 3, leads directly o the
recommendations for no further action (NFA) in Chapter 5 and the
characterization plans in Chapters 5 through 16.

4.1 Technical Approach

The Installation Work Plan (IWP) outlines several conceptual elements of the
technical approach, as summarized below, which are employed generally in the
Environmental Restoration (ER) Program and which have been used in the
development of the OU 1086 work plan,

41.1  Sequential Sampiing and Work Flan Phases

Field sampling plans in this work plan are based on the observational approach
as used in the sequential sampling concept discussed in the IWP, Appendix H.
In general, sequential sampling uses the results from each sample set o
determine if additional sets are required and to guide the selection of the
subsequent sample set. In this iterative process, each incremental set of
samples aids in determining the required number of additional samples and
their optimal locations.

Sequential sampling is closely related to the concept of a phased approach to
the RCRA Facility Inverstigation (RFI}. Only a single phase of work is expecied
to be necessary for most OU 1086 Potential Helease Sites (PRSs) because
most PRSs are expected to contain contaminants at levels below screening
action levels. Phase | will provide the inftial information required for detailed
planning of the subsequent phase, I necessary.
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4.1.2 Heslth-Based Risk Assessment

Initially, the Laboratory has performed assessments, when possible, using
archival data to set prefiminary investigation goals because screening action
levels for areas other than residentiai were not available at the time of writing of
this OU work plan for Technical Area (TA)-15. Following the RFI
chiaracterization, a final health-based baseline risk assessment will be used 1o
determine the need for remedial action. The OU 1086 RFI is designed to
provide risk assessment data for both radiolegical and nonradiolegical
contaminants at individual SWMUs and over the entire operable unit,

413 integration of the OU 1086 RFI with Other Laboratory-Wide
Environmental Activities

To the maximum practical extent, the OU 1088 RFl work plan has been
integraled with other Laboratory-wide environmenta! activities. In particular, the
EH Framework Studies Program and the Laboratory's Environmental
Surveillance Program have strongly overapping interests with this RFI. The QU
1086 HF! will also be integrated with work plans being deveioped for adjacert
TA-49 (OU 1144), TA-36 (OU 1130}, and TA-16 (OU 1082} in 1992 arxd 1993,
and for the canyons assessment work plan (OU 1049} to be developed later.
Data needed for the OU 1086 RFI thal overlap with other environmantal
activities are pointed out in this work plan.

RFi coordination with nor-ER operations at TA-15 is also required. Because
both current and planned use of TA-15 for on-site Laboratory operations is
extensive and the activities are located nearby or on PRSs, the impact of the
non-ER site activities on the RFl may be large. Therefore, the RFl must be
coordinated with current TA-15 firing site activilies.

414 Gensral Technical Objectives

The technical objectives of the OU 1086 RF! are summarized below:
® Determine whether contaminants are present at each PHS;

¢ Identfy those contaminants present;
®  Deatermine the verlical and lateral extent of contamination;

. Ident?fy contaminant migration pathways throughout the entire
operabie unit and for each PRS;

¢ Acquire sufficient information to allow quantitative migration
pathways analysis and heafth-based baseline risk assessment;

* Provide data necessary for assessing potential remedial
allernatives; and

*  Provide the basis for detailed planning of the Correclive

Measures Study (CMS]).

The approaches outlined in the next several sections have been adopted in the
OU 1086 work plan so that these objectives can be attained. In addition 1o
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these technical objectives, management needs require that the objectives be
achieved in an efficient, cost-effective manner and that the RFi be properiy
coordinated with institutional constraints of the Laboratory.

41.5 Individual SWMU Characterization

Because the major hazardous materials within the OU 1086 are uranium,
beryllium, lead, and mercury, a combination of discrete sampling of surface
uranium and its decay products and metal screening and analysis for lead,
mercury and beryllium will be used to define the areas and depths of
contamination and o specify migration pathways at individual PRSs. Additional
surface and subsurface samples, especially the Material Disposal Areas, MDA-
N [SWMU 15.007 (a)] and MDA-Z [SWMU 15-007 (b)] will be used to assess
subsurface units. Other contaminants that may be present in smaller quartities
at a few specific PRSs include silver salts and ackds (from photographic labs);
degreasers including chromates; and general laboratory chemicals, including
organic solvents.

416 Field Investigation Methods

Common methodologies applicable to the conduct of OU 1086 RFi adtivities are
summarized in Appendix C of this work plan and are not repeated in the
individual PRS sampling plans. Field screening, field laboratory, and analytical
laboratory measurements will be used for individual PRSs, as appropriate,

4.1.7 Integration with CERCLA, NEPA, and DOE Orders

Annex | of the IWP discusses the conformance of the RCRA-based ER
Program with applicable requirements of the Comprshensive Environmental
Response, Compensation, and Liability Act (CERCLA), and the National
Environmental Policy Act (NEPA). Additionally, the ER Program will comply with
all other appiicable federal acts, state statutes, and Depariment of Energy
{DOE) orders and policy statements as identified in the WP Program
Management Plan.

Appendix J of this work plan contains NEPA documents pertaining to cultural
and biological assessments relevant to the OU 1086 work plan. A Natutal
Resource Damage Assessment (NRDA) will be performed following the RF1.

DOE orders applicable to the Laboratory's ER Program are identified in the IWP
Program Management Plan, Compliance with the requirements of these orders
is en integral part of Laboratory operations and is ensured through the
documented policies, planning, auditing, and work review procedures of the
Laboratory,

RFI Work Plan for QU 1086 4-3
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4.2 TA«15 Conceptual Model

In this section, a site conceptual model of potential conlaminant release,
transport, and routes of exposure for the TA-15 OU is summarized. The model
is based on our present understandirg of the TA-15 QU and on considerations
developed earlier in this work plan. The generalized model is presented
diagrammatically in Figure 4.2-1 and in summary form in Table 4.2-1, and the
general data needs for TA-15 are summarized in Table 4.2-2. The relationships
among conmaminated media pathways and receptors are illustrated in Figure
4,2-2. Key elements in these maodels include the sources, receplors, transport
pathways, and resuiting exposure scenarios for each pathway. These issues
are developed in further detail in portions of Chapter 5§ through 10, whare
individual PRSs are described in detail and PRS-specific field investigations are

developad,

At present, the model for the TA-15 operable unit is conceptual and serves to
focus the initial RFI on contaminant sources and environmental factors that can
influence transport. When the assessments discussed in the preceding
paragraph have been made, the need for application of guantitative
mathematical models to describe contaminant transport will be evaluated,

Because Firing Site E-F is believed to contain by far the greatest
preponderance of site contaminants, it forms the primary focus for the
investigation and is freated by fiself in Chapter 7. If daia acquired in tha initial
phase of the RF} demonstrates that a different focus is appropriate, the
conceptual mode! will be revised and investigations in subsequent phases will
be planned accordingly.

421 LandUses

Land use in and around the Laboratory is described in Section 2.5 of the IWP.
The likelihood is high that future land use in the vicinity of TA-15 will not change
significantly over the 100-yr period assumed for institutional control (Faciities
Engineering Division Planning Group et al, 1990, 0655). However it is unlikely
that, at TA-15, the continuance of firing sile experiments will last for 100 yrs.
Also, larxd uses outside the Laboratory boundary and in the vicinity of TA-15 are
expected to remain stable for the indefinite future. No significant changes in
lardl use at the adjoining portions of Bandefier Nationat Monument (BNM) or in
White Rock are expecied. Thus, site workers will continue to represent the
maximally exposed population at OU 1088,

There are three reasonable future land uses for TA-15:
® Institutional use as firing sites, which is its current use;

® Recreational use i TA-15 reverts back to being part of the
National Forest System, or BNM; or

® | sboratory use only, with portions of the site remaining forever
under institutional control and exciuded from private use.
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TABLE 4.2-1- .

SUMMARY OF TA-15 SITE CONCEPTUAL MODEL ELEMENTS

Pathway/Mechanism Concepts/Hypothases
Atmospheric Resuspension » Enfrainment is fimited to contaminants in surface
soils and sediments.

» Entrainment ard deposition are affected by soil
properiies.

» Atmospheric conditions affecting entrainment,
dispersal, and deposition include wind speed,
direction, and stability.

Surface Water Run-Of = Precipitation that doas not infilirate will bacome
surface run-off or will evaporate or transpire.

« Surface run-off is concentrated by naturai
topographic features or manmade divesions.

pond on the mesa fop, but most swiface

» Local topographic lows can cause water to .
water will How into the canyons.

* Sohtional contaminant transport by surface
run-off can cccur, but mass movement by
suspended particles or local bed sediments
will dominate.

s Surface soil erosion and sediment transport is a
funclion of run-off intensity, vegetation, topography,
and soil properties.

= Contaminant movement will be retarded by sorption
onto natural organics, clays, and other highly
sorptive phases.

« Contaminants dispersed on surface soils can be
transponed by run-off and concentrated in
sedimentation areas of drainages.

s Erosion of drainage channels can extend back to the
source area.

Alluvial Aquifers « Ephemeratl alluvial aquifers may exist in Water and
Potrillo canyons but are unlikeiy to receive large
quantities of confaminants from TA-18,
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TABLE 4.2-1 {Cont.)

SUMMARY OF TA-15 SITE CONCEPTUAL MODEL ELEMENTS

Pathway/Mechanism Concepts/Hypotheses

Alluvial Aquifers {Cont.) .

Vadose Zone Transportfinfiliration .

Saturated Flow »

RH Work Plan for QU 1086 4.7

Surface run-off in canyons may infiltrate into
sediments of channel alluvium,

Flow in alluvial aguifers under saturated conditions
will be down-gradient and can be representad by a
parous medium cominuum model.

Waler in alluvial aquifers may enter the underlying
tuff. The process will depend on the propertias of the
interface belween the saturated alluvium and unsatu
rated tuff, as wil as the properties and pressure head
in the unsaturated tuff,

infiltration into surface soils depends on the rate of
rainfall or snowmelt, antecedent soil water status,
depth of soil, rate of transpiration, antecadent soil
and tuff water confent, and soil and fuff hydraulic
properlies.

Infiltration into the wif depends on the unsaturated
hydraulic propenies of the tuff,

Joints and fractures in the tuff may provide additionai
pathways for infittration to entar the subsurface
regims.

Unit contacts and unit characteristics {e.g. presence
of surge unit or degree of welding)} can strongly
affect lateral flow.

Movement of contaminants by liquids in the unsatu
rated zone would ocour primarily by suspended
solids,

Fractures may affect liquid transpon. Their role is
dependent upon soil waler content. Above a critical
water content, fractures are expected to fadilitate tiow
and transporl. Below the critical water content, only
unsalurated flow is significant and rock matrix and fill
properties will dominate the hydraulic response.

Contaminant movement can be retarded by
adsorption onto natural organics, clays, and other
sorplive media in the soils and tuff,

Vapor-phase processes are not important for any
TA-15 contaminants; volatile TA-15 contaminants
are present only in very limited quantities.

Significant saturated flow in tuff is unfikely to be a
factor at TA-49
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TABLE 4.2-1 (Cont.) .
SUMMARY OF TA-15 SITE CONCEPTUAL MODEL ELEMENTS
Pathway/Me¢hanism Concepta/Hypotheses
Saturated Flow (Cont.) » Transient rather than steady slate conditions may

describe the hydraulic character of the near surfacs,
but equilibrium conditions prevail at depths below
about 20 fi.

» Liguid flow in tulf under ambient conditions can be
represented by a porous medium continuum model,

Laterat Flow at Unit Contacts « Contrast in hydraulic properties between stratigraphic
unils may divert flow laterally, or may cause a
perched water zone to deveiop.

» Laterally diverted flow may find surface expressions
as springs or seeps.

+ Perched water zones may provide localized areas
where saturaied flow conditions occur,

Erosive Exposure/Sail Erosion » The erosion of surface soils is dependent on soil
properties and vegetative properties, slope and
aspect, exposure to wind, and run-off intensity and
frequency.

« Erosion is controllable by natural and ariificial surface
fealuras.

« Depositional areas as well as erosional areas are
determined by the above factors.

Mass Wasting * The loss of rock from canyon walls is a discontinuous,
observable process.

= The present rate of mass wasting is t00 siow to be
significant at TA-49, even on a very long time frame.

Biclogical Transport « Foraging animals (elk, deer, coyotes, and mice) rep
resent the primary biological dispersal mechanism for
TA-15 contaminants.

= Plant splash and tritium transpiration are aiso
transpott methods.
Receptors » On-site workers represent the maximally exposed
populations while institutional control is maintained.
+ Recreational users are assumed (0 represent tha .

maximally exposed population # institutional contr
lost.
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TABLE 4.2-2

SUMMARY OF GENERAL DATA NEEDS FOR THE TA-15 QU RF1.

Objective

Data Neaded

Contaminant Sources
1. ldentify contaminants at each PHS.

2. Quantify coraminants at each PRS

3. Determine OU-wide background leveis in
soil, tuff, and groundwater.

Cantaminant Migration

1. Identify any migration of contaminants at
each PHS.

Baseline Risk Assessment

1. ldentify potential receptors for each pathway.

2. Determine contaminant fate and transport.

3. Assess contaminant levels against screening
action levels and other guides.

4. Assess exposure threat to human health for the
no further action remedial altemative.

RF Work Plan for OU 1086

Verify confaminants at release points

Fieid and laboratory analyses for chemical and
radiofogical contaminanis

Media background leveis for TA-15 contaminants

dentification of mobile contaminant
Sample analyses along preferential migration paths

Field screening and surveys to guide field work
(verified by laboratory measurerments)

Exposure points for each major pathway and human
access probabilities

Future land uss scenarios

Physical chemical data on processes associated
with site contaminants, as cutlined above

Screening action levels or other applicable guides
for site contarninants

Summary of reference doses and slope factors for
site contaminants.

June 1993
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Figure 4.2-2 Conceptual model of surface contaminant transport
from the TA-15 OU to potential receptors.
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42.2 Routes of Exposure end Pathway-Specific Receptors

For each contaminated TA-15 medium identified in Table 4.2-2 and
Figures 4.2-2, and 4.2-3, exposure routes for polential receptors are
identified. As new data are obtained and assessed in the OU 1086 RFI, the
focus on particular exposure scenarios Mmay need (o be changed,

At present, the most critical human popuiations exposed to OU 1088
contaminants are on-site workers, In the case of contaminated surface soils,
{and to a lesser extent buried debris), inhalation, dermal contact, external
radiation, and incidental ingestion are identified as the most likely human
exposure scenarios that need to be considered. Less plausible exposure
scenarios invoiva the ingestion of and dermal contact with contaminated water.

Workers in adjacent technical areas, BNM visitors, State Road 4 travelers, and
area residents are much less likely to be exposed to TA-15 contaminants than
are on-site workers. Intruder scenarios are assumed to be unimportant in the
near term at OU 1086 because of existing very restrictive controls at the site
and the distance 1o points of public access. Likewise, the food chain scenario is
assumed to be insignificant for QU 1086 while institutional cantrol is maintained.
Large mammals such as deer and elk live on, or pass through TA-15 and
nearby technical areas and are sometimes hunted (even though this is illegal).

In the absence of Laboratory control in fulure scenarios, the exposed on-sile
human population is assumed to be that connected with recreational use by
BNM or national forest area. In addition to the above scenarios, ingestion of
contaminated soil and vegetation then becomes a potential exposure
mechanism. Human intrusion scenarios such as, deliberately or accidentally
driling into or excavating a Material Disposal Area also would have to be
considered i instituticnal control is lost.

4.2.3 Elements of the Conceptual Modsl

Key considerations in the OU 1086 site conceptual model are summarized in
the following paragraphs, These considerations are addressed for each PRS in
Chaptere 5 through 10,

Land use/time frame assumptions: Under current land-use patterns in the
vicinity of OU 1086, no pathways or receptors other than that of occupational
workers are of significant concern over the 100-yr time frame limit for
institutional control. However, if land-use patierns change in the future {for
example, as a resull of land transfer to BNM or national forest) or if dramatic
climatic changes occur, iong-term exposure pathways such as infiltration or
intrusion may need to be considered, see Figure 4.2-3.

Erosional processes: Erosion of TA-15 near-surface units and consequent
transport of precipitation by run-off is a potential pathway. Thus, the nature,
yuantity, and distribution of surface and near-surface contarnination need to be
characterized in Phase | of the RFI. Aeolian processes represent ancther low-
exposure pathway lo be addressed, but they probably are of lesser significance
than the surface water pathway, Canyon retreat processes are too slow to be of
significance for contaminant transport even over very long time frames.

HF Work Plan for OU {086 4-11
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infiltration; in general, transport of contaminants through the unsaturated zone
to groundwater prebably is not a pathway of immediate concern at TA-15,
based on the great depth to the main aquifer and extensive past Laboratory site
characterization efforts that indicate the lack of credible groundwater pathways
(Appendix Q of the 1991 IWP).

Human intrusion: Accidental or deliberate human intrusion into surface and
subsurlace units represents an exposure scenario of low near-term probability.
Infrusive scenarios have increased significance over very long time irames,
when the potential hazard of the buried waste remains but institutional condrol
cannot necessarily be ensured. Assessment of this scenario for buried
radicactive waste is an issue that is being considered by DOE on a national
basis (Hora et al. 1991, 0642),

Food chain; The food chain pathway is considered to be a credible but very
minor pathway for the QU 1086 because large mammals can move on and off-
site. Since institutional control is assumed for approximately 100 yr, legal
hunting will not occur for at least 100 yr.

Beceptors: The maximally exposed human receplors are on-site employees
and visitors. Other receptors are unlikely to be important while institutional
control is maintained.

424 Conceptual Modse! Refinement

Additional site characterization data will enable turther refinement of the
conceptual model by providing data that test hypotheses in the current model.
Dala obtained during the TA-15 RFI as well as new resulis from other operable
units, the ER Framewori Studies Program, and the Laboratory's Envirtonmental
Surveillance Program will be integrated into updated modeis.

Froper refinement of the site conceptual modef is an integral part of buliding an
accurate picture of the site processes and pathways important to contaminant
migration. As appropriate, mathematical models will be derived from the
conceptual model to guide later data collection, hypothesis testing, risk
assessments, and design of the CMS.

4.2.5 Summary of General Data Needs

Tabie 4.2-2 sumimarizes the overall data needs for the OU 1088 as generated
from discussions of available information eariier in Chapters 3 and 4. Although
this list may appear to be long, not all of these data are needed for each OU
1088 SWMU, and the level of detail required is not necessarily greal. [n
addition, much of this information will be collected jointly with other operable
units {or Frameworks), The field sampling plans in Chapters 7 through 10
explicitly describe the plan by which the required data will be obtained
from TA-15.

RF Work Plan for OU 1086 4-13
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4.3 Health-Based Preliminary Characterization Goals

This Section is divided into two paris. Subsections 4.3-1 — 4.3-3 discuss the
inactive firing site E-F; Subsection 4.3.4 discusses the active firing site
PHERMEX,

The first part, a health-based assessment using the codes RESHAD, DECOM,
and DECHEM, was carried out to obiain preliminary characterization goals
simifar to screening action leveis for radioactive contaminants.Screening action
levels are unavailable for radicactive conlaminants. The area studied, E-F site
has been the site of greatest remsdiation concern. It is now an inactive site but
was used over a long time period for large experiments. The assessment used
the Jand use scenarios described in Subsection 4.2.1; institutional use as firing
siles, recreational use, and laboratory use, These levels of contaminants in tha
soil are shown in Table 4,3.1

The second part consists of risk assessment calculations for occupational
workers at the most heavily used current active sile, PHERMEX (Subsection
4.3.4). This assessment yields estimates of safe levels of surface contaminants
that are allowable under curent governmenit regulations,

43.1 Preliminary Assessment for Inactive E-F Site, TA-15

The following preliminary assessment is based on data for E-F site obtained
from studies conducted during the late 1970s (see Chapter 7 for detailed data
and references). Much of this work was aimed at an early assessment of effects
of the residual depleted uranium (DU) resident in the environment from
explosive 1ests that had dispersed the material around the area of E-F site
{depieted uranium is uranium from which uranium-235 has been separated out).
The expiosive dispersal resuited in a radial deposition with concentrations
decreasing as the sampling moved away from the center of the site Some
localized hot spots were encountered as well as surface movement along
drainage paths off the site,

The studies covered a circle with a radius of 200 m; thus, the area examined
was 126 000 sq m. Outside the circle, the activity levels for uranium approached
tha background soit level of 10 ug/g of soil. The levels of DU detected ranged
from less than 10 ug/g, to 8600 ug/y, exclusive of visible metal fragments at one
hot spot in the center. To estimate doses from the site, researchers used more
typical numbers over the larger area; these data were taken from the work of
Hanson and Miera (1977, 0128} and White et af {1980, 8771). The mean value
for the largest part of the area was 675 ug/g with the isopleths ranging from 30
to 1000 and constituling 92.7% of the area, Small areas with high DU
concentration of a size that might accommodate a garden or campsite for
recreation were averaging about 4500 pg/g but made up less than 10% of the
area, The depth of the soil samples was 0 to 30 cm. The amount of DU
decreased rapidly with depth except at the disturbed center pan of the site, With
that exception, the majority of DU was located in the top centimeter of the soil at
the site.

BFR Work Plan for QU 1088 414 June 1683
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The actual composition of DU varies with the level of uranium-235 exiracied at
uranium enrichment plants. So DU weights were used to obtain activity from the
specific activity of the uranium isotopes. For the purposes of this calculation an
average of the remaining U-235 of 0.2% was used although some natural
uranium was also used on Firing Site E-F,

The dose limit selected for exposure to the depleted uranium is based on two
DOE orders. First, DOE Order 5400.5 limits the exposure of on-site personnel
who are not assigned to the area of interest to 25 mremyr from all pathways. In
addilion, an as low as reasonably achievable {ALARA) determination must be
made. In addition the US Environmental Protection Agency (EPA) has provided
guidance on the exposure from a Superfund site. The imit provided was 25
mremiyr from aft pathways. The overall imit must satisfy the dose limits for the
groundwater pathway at 4 mremvyr and the aibome pathways at 16 mremfyr,
The appropriate pathway analysis would allow apportionment of the 25 mremfyr
into limits for each pathway, depending on the pathways present.

For the calculations, paramelers for the source of contamination by DU are
listed in Table 4.3-1.

TABLE 4.3-1
SUMMARY OF ESTIMATION OF RADIOLOGICAL CONTAMINATION
LEVELS AT E-F SITE

Mean Case Maximum Case

Soil concentration of DU 675  ug/g 4500 pg/g
Depth of contaminant .05 m 05 m

Size of contaminated area 125 000 m 9100 m?

Isotopic rmix 2\, 99.8% 238y 99.8%
285 0.2% 238y 0.2%
234)  0.0015% 234 0.0015%

Activity per gram of soil 2384 223 pCig 238 1455 pCig
2By 3pCig 235y  20pCilg
285 64 pCilg 234 425 pCig

Age of Contaminants 30yr 30yr

43.2 Description of Modals
4.3.2.1 Radiological Dose

DOE Order 5400.5 has approved the use of a standardized computer code
developed by Argonne National Laboratory {ANL) (Gilbert et al. 1988, 0754) to
calculate dose in unils of committed effective dose equivalents (CEDESs) to
maximally exposed population group. The code, Residual Radicactive Material
(RESRAD), applies site-specific parameters for sach effective paithway in a
chosen exposure scenario. For OU 1086 (E-F site}, the choice of the residential

RF Work Plan for QU 1088 4.15
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scenario, although not a realistic scenario, is calculated as a reference and
leads to activation or deaclivation of pathways discussed above, The RESRAD
code requires some site-specitic input parameters if relative importance of
exposure pathways for the residential scenaric is to be assessed. OU 1086
inpui parameters are presented in Table 4.3-2. Many parameters (e.g.,
inhalation, dietary and nondietary pathways, and soil ingestion) are default
values recommended by the EPA (EPA 1988, 0304; EPA 1991, 0746; Clement
Associales 1988, 0745), These default values are considered conservative
estimates. Site-specific climatic values such as precipitation, imigation, run-off
coefficient, wind speed, and erosion rate are used. Hydrologic parameters for
the OU's three geological strata~-the contaminated, saturated, and unsaturated
zones—are also site specific. The groundwater pathway is not assumed tobe a
viable route of exposure, Climatic and hydrologic parameters peripherally affect
other pathways, such as the uptake of radioactive conlaminants by root
systerms.

The possible langd use scenarios that were developed for RESRAD were those
of a recreational user and a worker in a facility builft on top of the contaminated

area. The default vaiue of RESRAD is 200 ug/m®, which represents & very
windy condition that the New Mexico Environmental Department's
measurements indicate has not occurred in Los Alamos County. The secand

value of 100 ug/m® still exceeds the mean value for Los Alamos but does
represent a more realistic scenaric. The recreational use assumed an individuai
who lived 1 month at the site. The worker was in the facility for 50 wk per yr with
an average work week of 45 hr. The results of these calculations are
surmmarized in Table 4.3-3.

For the smaller area of higher contamination (4500 pg/g DU} [Table 4.3-3{s)],
the estimated recreational user dose is 8 mrem/yr and an estimated worker
dose of 29 mrem/yr. The dose rates also exceed the DOE Order 54005 and
EPA Cffice of Radiation Programs Guidance that sets a limit of 25 mremdyr from
afl pathways for a member of the public, which in the case of TA-15 are on-site
workers. However, many of the assumptions in this calculated assessmeant are
extrernely conservative.

The larger area has been estimated to contain an average of 675 pg/g of soils
[Table 4.3-3(b}], which resulits in o.se rates for the recreational user of
1 mrem/yr for the worker in a facuity built on this area of 5 mrem/yr,
respectively. Recreational and ooccupational use of a large portion of Firing Site
E-F appears to be feasible withaut further remediation work.

RESRAD allows calculation of dose rates out to 10 000 years. Drinking water is
noi a plausible pathway of contamination for the site. Calculations with
RESRAD indicate that even fow adsorption of radioactive materials on their way
to the water table resulis in an insignificant small estimated dose in 10 000 yr.

To check the above calculations, two other models were used to see if the
dominant doses would still originate from the same pathways. The first rmodel

was that of DECOM by Radiclogical Assassments Corporation. The model,
wnitten by Oak Ridge National Laboratory (ORNL), can be used the same as

RESRAD either (1) 10 state a dose limit and calculate corresponding soil
concentrations or (2) to state radionuclide concentration profiles in soil and to
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. TABLE 4.3.2

MESA-TOP PRELIMINARY DOSE ESTIMATION AT E-F SITE

Parameter Description Parameter Value Source
Pathway Conversion Faclors Adult, Child (it ditterent)
A
inhaiation rate 7297 mityr, 5868 m#yr EPA 1991, 0746
Mass loading for inhalation 0.0002 g/m? NMEID 1990, 00704
Dilution length for airbormne dust 30m Gilbert et al. 1589, 0754
inhalation
Occupancy factor, inhalation 0485 Calculated
Occupancy and shielding tactor 080 Calculated
axternal garmma, based on
sxposure fraquency
Fruit, vegetfable, and grain 124 kgfyr, 62.4 Kgiyr EFA 1991, 0746
sonsumpticn
t ealy vegetabla consumption 36 kgiyr, 20 kgfyr Clement Assoc, 1988, 0745
Soll ingestion rate 36.5 ghyr, 73 kolyr EPA 1891, 0748
Mass loading for follar deposition 0.0001 g/m® Gilbsrt &t at. 1989, 0754
Deoth of soil mixing layer 0.45m Clement Assoc, 1986, 0745
Depth of roots 0.9m Site data
Exposure Frequency
Fraction of time spent indoors 0.50 Calgulated
Fraction of time spant 0.25 Calculatad
. outdoors, on site

Contaminatled SHe Assumptions

Area of contaminated zone See Table 4.3-1 Site data (Hansen & Miera 1877, 0128)
Thickness of contarninated zone 0.05m Site Data (Hansen & Miera 1977, 0128)
Length of flow paraliel to aquiter 25m Caiculated
Time since placemant of 30y Site data (Hansen & Miera 1877, 0128)

matenal
Cover depth 00m

(assuma confaminants on the surface)

Climatic Parametors
Evapotranspiration 0.8 *
Precipitation 0.4 miyr *
Irigation 8.0 méyr Site data (LANL/ES/160,1989)
[rrigation mods overhead Site data (LANL/ESM60,1889)
Hurn-ft coefficient Q.52 Site data {LANL/ES/160,1988)
Irrigmtion fraction from groundwater 0 Site data (LANL/ES/160,1089)
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TABLE 4.3-2 (Cont.) .

MESA-TOP PRELIMINARY DOSE ESTIMATION AT E-F SITE

Parameter Description Parameter Valua Source
Pathway Conversion Factors Adult, Child (i ditferent)
Geologic Strats
Contaminaied Zone
Soil density 1.6 g/lem® *
Erosion rate 0.001 méiyr *
Total porosity 0.4 "
Etfective porpsity 0.2 '
Hydraulic conductivity 5.0 mhyr *
Boil-speditic b parameter 5.3 Gilbert ot a1. 1889, 0754
Saturated Zone
Soil density 1.6 giem® v
Tota!l porosity 0.3 *
Effactive porosity 0.3 * .
Soil-specific b parameter 53 Gilber et al. 1988, 0754
Water table drop rate 0.3 miyr *

Maodel: {nondispersion
or mass balance

Lnssurated Zons 1

Thickness

Sail density

Total porosity

Eftective porosity
Hydraulic conductivity
Scil-specific b parameter

Unsaturated Zone 2

Thickness

Soil density

Tolal porosity

Effective porosity
Hydraulic conductivity
Soil-specific b paramater

*Yaluesg fram Purlyrmun and Stoker {1988m, 0205} and Absela et al. (1881, 0009).

RF1 Work Plan for Ol 1086

Nondispersion

260 m
1.6 glem®
0.5

04

30.0 miyr
5.3

100 m

1.6 giem®
0.4

0.2

37.40 mayr
53

Gitbert et al, 1980, 0754

DOE 1978, 0051
DCE 1979, 0051
DOE 1979, 0081
DOE 1879, 0061
DOE 1578, 0051
Gitbert at al. 1988, 0754

DOE 1979, 0051
DOE 1879, 0051
DOE 1979, 0051
DOE 1879, 0051
DOE 1679, 0051
Gilbert ot al. 19809, 0754
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TABLE 4.3-3 (a)

TA-15, E-F SITE DEPLETED URANIUMIN SOIL
RESRAD ESTIMATED DOSES FOR

SCENARIOS OF EXPOSURE
9100m2 CONTAMINATED WITH 4500 pg/g (AVERAGE)

Elapsed
Time for
Dose Dominant ' Maximum

Scenario mrem/yr Pathway {yn) Comments
Racrestional 9 External 0 One Month or
use radiation 4 wk, 24 Widay
Worker in 29 Externai O 50 wk
building radiation 45 h/wk

TABLE 4.3-3 {b)

TA-15, E-F SITE DEPLETED URANIUM IN SOIL
RESRAD ESTIMATED DOSES FOR
SCENARIOS OF EXPOSURE
125 000m2 CONTAMINATED WITH 675 ug/g (AVERAGE)

Elapsed
Time for
Dose Dominant Maximem

Scenatlo mremfyr Pathway {yn Comments
Recreational 14 External 0 One Month or
Lse radiation 4 wk, 24 h/day
Worker in 29 Extemnal 0 50 wk
building radiation 45 h/wk
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calculale doses. However, the two approaches are similar enough for one o
compare origins of the dominant doses. The results of the DECOM calculations
indicate that external dose is dominan, followed by dust inhalation. In both
models, ingested soil and food grown on the sile are a fraction of a percentage
of the total dose. Estimates of the predominant sources of dose rates are also in
agreement for calculations out o 10 000 yr.

4.3.3 Estimalion of Preliminary Characterization Goals for Uranium on
OU 1086 Based on Future Land Uses.

RESRAD also calculated a site-specific soil contamination preliminary
characterization goal. Based on a 10 mrem/fyr limit from alf pathways to a
permanent resident, the soil concentration of DU that could be left in place is
estimated to be 140 pCi/g of soil {approximately 400 pg/g DU). This estimate is
based on an annual average 200 pg/m3 dust loading in air that is more likely to
average less than 100 ug/m>. For example, the New Mexico Environmental
Department reported the highest seasonal average measurement in the fall
quarter of 1987 as 40 pug/m3 of particulates in air.

434 Estimation of Safe Levels of Hazardous Materials for Occupational
Workers at PHERMEX

A risk assessment for occupational workers at PHERMEX has been done and
details are given in Appendix F. A resuspension rate model and the CAP-88
computer program were used. This risk assessment was carried out to
determine what concentration levels of contaminants in the soil meetl worker
safety standards for present-day occupational usage of active firing sites,
especially PHERMEX, .

The PHERMEX facility at TA-15 is engaged in the explosive tesl involving
various materials including DU. A small percentage of tested material is
aerosolized into small particulates, which are irrelrievable. Table 4.3-4 lists the
accepted fraction of elements aerosolized during firing site experiments
{Environmental Protection Group 1892, 0740).

TABLE 4.3-4
ESTIMATED CONCENTRATIONS OF TOXIC ELEMENTS
AEROSOCLIZED BY FIRING SITE EXPERIMENTS IN 1980

1990 Fraction Annual Average
Element  Total Usage Aerosolized Concentration{ug/m3)
(kg) (%) (4 km)* (8 km)*
Liranium 87 10 g.4x106 3.4x108
Beryllium 0 2 0 D
Lead 2 100P 2.1x10% g5x10°10
Heavy metals 234 1000 2.5x10% g.8x10°®

EDistance downwind,

BNo data are available; sstimate was done assuming worst-cass percentags was
aerosolized,

AF Work Plan for OU 1086 4- 20 June 1983



Assessment

Chapter 4

Particulates may become airborne through wind resuspension processes and,
subseguently be inhaled by site personnel. In addition, gamma-emitting
radionuclides formed by the radioactive decay of uranium (protactiniurn-234,
Pa-234m, and thorium-231) provide exiernal exposure to site workers whether
airborne or not. Consequently, DU particulates pose a potential radiological
hazard to TA-15 site personnel. Other potentially harmful nonradiological metals
of concern used in TA-15 explosive testing include lead, mercury, and beryllium.

The risk assessment shown in Appendix F calculates the safe level of surface
contamination, principally DU, that can exist in surface scils for occupational
workers. Safe levels are based on allowable regulatory exposure lavels of
surface contaminants. For radionuclides, the most restrictive regulatory
exposure level is the 2.0 remyr effective dose equivalent standard imposed by
the DOE for on-site radiation workers [and as low as reasonably achievable
(ALARA)L For other hazardous metals, the most restrictive exposures are air
concentrations for 40-h/wk exposures found in the Threshold Limit Values
{American Conference of Governmental Industriali Hygienists 1990, 0868). The
most restrictive chemicai form of the elerment is assumed to exist.

The calculation of surface-contamination levels that are accepiable for present-
day occupational usage are based on an annual worker schedule that places a
hypothetical worker at several representative expected work locations through
the course of a year. The exposure scenario uses a worsi-cas# annual work
schedule placing workers at locations of maximum exposure for iong petiods of
time. Three specific work locations were identified, each possessing a specific
frequency of occupation during a representative work year. (n the test-site area,
workers are directly exposed to contaminants contained in the surface soils,
Exposure by inhalation and external irradiation is possible. A wind resuspension
model is used to calculate airborne concentrations of contaminants above the
contaminated surface soils. A second approach that utilizes site-specific
measutements of the mass-loading of surface soil pariiculates is used as an
independent check of resulls. The second location of exposure is building H310,
adjacent to the testfiring area. Here workers can be exposed ¢ an airborne
concentration of contaminants simiiar to those in the test-fire area. External
irradiation, however, is assumad not to occur. Lastly, the same worker routinely
occupies building R-183 located 1200 m to the west-northwest of the test-firing
area. Exposure here can occur from material that originates in the test-liring
area and is dispersed. A resuspension rate model is used to estimate an area
source term from the test-fire area. The CAP88 computer code {(EPA 1892,
0859) is used to assess the resulting downwind contaminant air concentration.
For radionuclides, exposure rates are calculated for each location. An annual
dose is calculated based on the time spent at each location. For nonradiclogical
contaminants, the maximum concentration experienced by a worket is
calculated. :

Calculation results indicate that a surface-contamination level of 4.8 g/m? of
DU (15 700 my/kg) would not exceed the 2.0 rem/yr exposure standard for site
personnel. Surface soit measurements conducted at TA-15 indicate that
400 mg/kg is indicative of an avetage level of soll contamination currently found
at PHERMEX.

RH Werk Plan for OU 1086 4.1
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4.3.5 Screening Action Levels for Berylium

For nonradiclogical contaminants, acceptable surface soll concentrations were
found to be 429 mgfkg , 33 000 mg/kg , and 2200 mg/kg for beryiiium, iead,
and mercury, respectively {denved in Appendix 7). Of these, only beryllium has
been measured in surface soils and was found at an average ievel of 32 mg/kg.
As part of the experiments thal dispersed DU, beryllium may be present in
quantities large enough to be a carcinogenic risk,

Section 3 of the iIWP for Los Alamos Nationai Laboratory has assembied
preliminary screening action levels for a number of toxic and hazerdous
rmaterials. Action levels are curently being developed for future IWPs. Appendix
F of the IWP 1991 lists the preliminary screening action leveis for beryllium, The
different scresning action levels for different environmental media are listed in
Table 4,3-6.

TABLE 4,3-5

SCREENING ACTION LEVELS FOR BERYLLIUM
Media Risk Screening Action Level
Soil Systemnic toxicarnd 1300 mg/ky
Soil Carcinogen 0.14 mg/kg
Water Systemic foxicant 180 g
Water Carcinogen 0.019 pgl
Air Carcinogen 0.00097 ug/m®

These screening action levels are conservative values 10 be used with a
residential scenario. As previously stated, residential use is not considered to
be a viable future land use for TA-15, Remediation goals based on future land
uses {institttional or recreational} will be developed in a manner simitar to the
acceplable surface soil concentrations for occupational workers discussed in
Subsection 4.3.4. Screening action levels define the level at which the pollutant
must be monitored. With levels below the screening action ievel, the land may
be used even in a residential scenario with confidence.

4.4 Decision Process

All PRSs within the OU 1086 are evaluated by the five-siep decision process
lustrated in Figure 4.4-1, Each of the five diamonds in the diagram represents
a point at which a decision is or will be made for each PRS under consideration.
To ensure simplicity in the process, each question has been posed with usually
only two possible answers, 'ves' or "'no.” if the answer has some umamxy
or is & *maybe,” it is classified as a "yes" answer in this process. The process is
designed to identify those PRSs that can be recommended for NFA as early in
the process as possible and with the least expenditure of resources, Those
PRSs that cannot be recommended for NFA after Phase | and Phase 1l
investigations and risk assessment are complete will be candidates for a CMS.
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A more detailed discussion of the iechnical approach for the OU 1088 RFI,
which ampiifies the general process flow illustrated in Figure 4.4-1, appears in

the following subsections.

The basic approach of the RFI for OU 1086 is summarized as follows:

RA Waork Plen for OU 10686

*

Archival data are gathered to help researchers define a basic

understanding of the processes and events that produced each
PRS and the contaminants of concern (COCs) that may be
present at each PRS,

A health-based risk assessment, based on archival data, is

made for the major contaminants, uranium, and beryllium, tor
two key units of OU 1086, PHERMEX, {an acfive site} and E-F
site {an inaclive sie) and is based on present day usage and
reasonable projected future end uses of the land and
reasonable pathways of transpoti 1o the receplors involved in
this land use. Remediation goals of the potentially hazardous
materials, uranium and beryilium, are formuiated from this risk
assessment and are calculated because screening aclion
levels for non-residential areas were not available when this
RFl was writlen

The sites are divided inlo two categories: active and inactive,
There are fowr sites officially designated active, At these active
sites where there is no health risk to occupational workers, in
general the level of contamination may change and so
characlerization will be left until decommissioning (see Chapter
6 for further efaboration), Occupational workers are monitored
continuously. Therefore, #t is known there is no immediate risk
1o occupational workers. At the inactive sites, the level of
contatnination will only change through natural causes {wind,
srosion, etc.) and so characterization may be appropriate.

The archival dala are evaluaied against the remediation goals,
in the same manner as Phase | data, 10 identify those PRSs for
which no potential hazard exists and no further action is
required. The number of sites that must undergo field
irvestigation can thus be reduced.

All PRSs are evaluated in the health-based risk assessment for
risk to present-day receptors. Based on this assessment,
decisions to defer action until the associated building or site is
decommissioned.

The PRSs that require field investigation at the present time are
assessed on the basis of archival information o determine
whether the initial characterization effort will be a limited
Phase | or a more detailed Phase Il investigation,

Phase | field investigations are carried out as needed {0
determine the presence or absence of COCs above guidelines
ard to supplement existing information on known source terms
or site canditions.
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® Data gathered during Phase | investigations are used to
determine which PRSs need further characterization, which
need further characterization but may be deferred for action,
and which may be recommended for no further action NFA, For
PRSs that require further study, Phase | data are used and
modeled to help design Phase Il sampling and anhalysis plans
{SAPs). The RFI work plan will be amended and submitled lo
the EPA for review and approval after Phase Il SAPs have .
been completed for sites requiring Phase il investigation.
interim phase repotts {formerly referred to as technical
memoranda) will be submitted either at the conclusion of a
major sampling phase or annually,
® Phase i field investigations are conducted where appropriate to
fully characterize the nalure and extent of contamination and to
obtain the data necessary for a quantitative assessment of risk
posed by COCs.
® A final risk assessment is conducted for each PRS once the
data needs have been satisfied by the field investigation.
An RF! report is compiled that confains the results of field investigations and
recommendations for PRSs that have been evaluated by the decision process,
PRSs are recommended for CMS when the analytical results exceed certain
values established during risk assessment, The remaining PRS are
recommended for NFA, Recommendations of NFA will be supported by criteria
that are discussed in the foliowing text and in Chapter 5 of this OU work plan.
4.5 Implementation of Decision Process
451 ODecision Point 1
Based on archival data, does PHS contain COCT above screening levels for
this area?
Section J of the Laboratory's HSWA permit allows the Laboratory to submit an
application for 2 permit moditication when available information demonstrates
that releases from PRSs that pose a threat to human health or the environment
are not occurring. The function of Decision Point 1 is to differentiate between
PRSs that clearly do not pose a potential risk to receptors and those that
require further investigation. This decision can be made on the basis of
gualtative archival information and requires professional judgment on the par
of the decision maker,
A “yes” decision indicates that the PRS under consideration poses some
degree of potential risk or that the available data are insufficient 1o deny the
possible existence of risk. All such PRSs are recommended for further
consideration at Decision Point 2. A "no" decision indicates that the PRS poses
no potential risk and should be recommended for NFA.
Evaluation at Decision Point 1 divides the OU 1086 PRSs into two sets. One set
consists of PRSs recommended for NFA and another set consists of PRSs that
must be evaluated af Decision Point 2. Because the first decision is based on
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existing information, all OU 1086 PRSs were evaiuated at Decision Point 1
during the preparation of this OU work plan. OU 1086 PRSs recommendsd for
NFA at Decision Point 1 and the criteria used for the basis of such
recommendations are addressed in Chapier 5.

4.5.2 Decision Point2

Do the contaminants of concern within a PRS presently pose risk to
recoptors?

The risk assessment calculations of Section 4.3 examined the present use of
the firing sites at TA-15 to determine i an unacceptable rnisk to any receptors
presently exists. If there is an unacceptable risk, then the answer here is ‘yes”
and the decision process must proceed. if there is not a risk, then further action
can be deferred, depending upon the type of site or PRS that is being
addressed.

Many of the PRSs on OU 10B& are "active® PRSs that are either firing sites
used by the Laboratory operating group on a continuing basis or are uliiifies—
either in use or in the process of being deactivated—connected 1o buildings thet
are in use by the operating group. Therefore, any further action on these PRSs
will be deferred until the active site, building, or utility is decommissioned. At
that time the RFl process will proceed with a sampling plan or & wiuntary
corrective action (VCA). If during the active use of the site, building, or utility,
avidence becomes available that this PRS is now of potential risk {0 receptors,
action can no longer be delayed and the technical process for this SWMU woulkd
revert back to Decision Point 2 {see Figure 4.4-1).

4.5.3 Deforred until Decommissioned

The RCRA regulations were formulated to address existing and future
hazardous waste-handling processes, such as generation, transportation,
storage, and disposal, Cn- and off-site releases of hazardous waste or wasie
constituents from PRSs on permitted facilities, such as the Laboratory, must be
investigated and, if necessary, corrected,

if available information of the hazardous materials located on a PRS shows that
the amount of hazardous matenal is above the remediation goals, based on
future tand use, but assumed risk assessment shows that waste is not presently
a risk 1o present-day receptors—any site workers—any further characterization
or cleanup activity may be deferred until the site of the PRS is decommissioned
or else has become hazardous to site workers.

Chapter 6 will use these criteria for making recommendations for deferred until
decommissioned (D&D). An example of the decision process 1o be shown in
later chapters is that of an active firing site PHERMEX [SWMU 15-008(a}],
which will nol have a sampling plan submitted in this RFt work plan, However,
SWMU 15-006(h) is an inactive site at PHERMEX which does have a sampling
plan (Chapter 8). Enocugh archival information is available to state that workers
on site are not exposed 10 too large a heaith-based risk if they work the notmal
nurber of hours on the PRS each year as required by the operational activities
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{Appendix F). The information on the quantities of hazardous wastes on this site
will be updated routinely to assure that future workers will not incur high
exposure, Should this occur, however, the decision process wouid then go
forward into Phase |l sample coilection and subseguent actions.

454 DeocisionPoint3

Are the archivai data sufficient to allow development of a Phase [i
samgpling plan for this PRS?

Cecision Point 3 allows the set of PRSs requiring further characterization to be
sorted for development of Phase | or Phase Il SAPs. Archival data were
reviewed against several criteria io help researchers determine # Phase | or
Phase { sampiing is more appropriate. These criteria include the following:

*  Probability that COCs are present above the cleanup levels that
are likely to ba set for the TA15 OU,

® Probability that the iataral and horizontal extent of

contamination is known with sufficient accuracy for risk
assessment;

®  Suitability of existing analytical and site geotechnical data (both
location and anaiyies) for the design of a Phase {| SAP; and

* Knowledge of experimental or operational processes that
contributed to the PRS wastes.

Many TA-15 PRSs have an archival data set thal provides significant insight
into the nature and extent of contamination. For some of these PRSs, the
Phase ) investigation may be minimal and highly focused and may lead 1o a
subsequenl recommendation for NFA. However, some archival data are of
unsubstantiated guality or are concerned only with radionuclides. In most cases
of this type, confirmatory field investigation and analysis is proposed for PRSs
going into Decision Point 3.

Decision Point 3 does not provide a mechanism by which PRSs can be
recommended for NFA. Instead, NFAs are addressed by the criteria presented
in Chapter 5. Decisions made at Decision Point 3 produce two sets of PRSs,
Because Decision Point 3 is made on the basis of existing data, this decision
has been made for each PES during work plan preparation,

45.5 PhaselSampling Process

The phased approach to site characterization used in this OU work plan is
consistent with EPA and the Laboratory's IWP guidelines. The technical
approach generally uses Phase } fisld investigations to conlfirm the presence or
absence of COCs above the screening action levels that are fikely to be set at
each SWMU by risk assessment, statute, or other standards.

Phase | sampling will be performed at PRSs for which the potential for
significant contamination cannot be ruled out categorically. In these cases, the
objective of Phase | sampling is not complete characterization of the site but is
simply dstection of COCs and their general congentration and location. The
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Phase | sampling desigh process attempls to model the "worst case” condition
of the confaminant scenario so that Phase i sampling points can be chosen with
the maximum chance of yielding confirmatory results. Researchers will use fiekl
survey methods and a fieki laboratory, as appropriate, to obtain fast-turnaround
data and to rapidly evaluate data needs for Decision Point 4 (discussed in
Subsection 4.5.6}. As analvlical resuits become available, SAPs wiil be revised
as necessary to focus additional data coflection. In this manner, an iterative
process is established that retains flexibilty as new data are obtained. Data
acquired in Phase | will serve as input for Decision Point 4.

The quantilative data from Phase [ will be used 1o design Phase Il. Accepted
statistical concepts for evaluating sufficiency of sampling and additional data
needs for modeling waste migration wiil be identified with the aid of Phase i
data.

4,6.6 Statisticai Approach to Sampling Plans

This work plan incorporales a statistically based approach to aid in delermining
sampling needs for Phase | assessmen. Stalistically based lechniques are
used to guide sampliing designs at PRSs where locations of polentiaily
contaminated sites are uncertain. This unceriainty may arise eithar because the
method of dispersal of potentially hazardous matenals is random (such as
through debris scatter from firing sites) or where the location of a facility that
may have released hazardous materials is now unceriain (such as a potentially
contaminated settling tank thal was removed decades ago). In both cases, the
sampling design was based upon both judgmental and slatistical
considerations,

The reconnaissance sampling approach described in Appendix H of the WP
{LANL 1992, 0768) was used to guide sampling design. This approach relates
the number of samples (N} to the fraction of the site (f} that is contaminsted.
This relationship is expressed by the equation P = 1 - (1 - N, For consistency,
and to assure an adequately high level of confidence in the resuits, a probability
P of 95% was used in each case. For this value of P, the refation between { and
N is shown in Table 4.5-1.

TABLE 4.5+1
AELATIONSHIP BETWEEN PERCENT GF CONTAMINATED AREA AND
THE NUMBER OF SAMPLES NECESSARY TO HAVE A CONFIDENCE

LEVEL QOF 95%

Percent of Area Number of Samples (N)
Contaminated (f}

5 59
10 29
20 14
30
40
50
60
70
80
90

100

- N,
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It can be seen from the foregoing tabutation that the number of samples
increases dramafically as the percentage of area thought to be contaminated
decreases. Further, the method is independent of the size of the area to be
sampled (which is considered large relative to the size of each sample), it does
not take into account the potential severity fo the contamination hazard that may
be present (uniess one of the three parameters, for example, the value of P is
adjusted), and it assumes that all sampling results are accurate.

Al some sites the value of f could be reasonably estimated based upon archival
information, but at other sites such information did not provide & reliable basis
for determining f. Because of the lack of a reliable basis al many sites for
assuming a vaiue of f, and in view of the aforementioned limitations in the
slatistical method, the approach was taken to detenmine a reasonable vaiue fo
N based upon the size of the site, the expected severity of the contamination
hazard, and the expected nature and disiribution characteristics of the potential
contaminants. In general, the sampie sizes were increased for larger size siles
arxd for higher potential contamination hazards. Having determined & value for
N, the statistical method was used lo determine the comresponding vaiue of f,
which was then qualitatively checked for general reasonableness considering
the available information on the quantities of poiential contaminants, the
patential methods of release to the environment, and any possible dispersal
processes occurring since release. Both N and f were then adjusted to achieve
a reasonable sampling design for the site. For application to OU 1086 sites, the
parameter f is defined as the fraction of area above background, rather than the
fraction of area above screening action ievels as used in the IWP. Al most of
the PRSs in OU 1086, no contamination is expected to be above screening
action levels.

At each site where sampling locations were randomly selected, a square grd
was eslablished and a random numbers table was used to select numbered
nodal points. Athough the grid axes were aligned either in the cardinal compass
directions or parallel with the boundaries of the area to be sampled, each gnd
was translated to a random location in space. To reduce bias in the selected
sampling point, the grid size was generally selected to provide at least an order
of magnitude more nodal points than sampling points. However, at some
smaller sites the nodal points were sufficiently close that they were within the
zone of expected spatial correlation with adjacent points. At such sites,
conditional sampling rules were applied to help assurs the indeperklence of
each sample.

4.5.7 DecisionPoint4

Do the data collected in Phase | sampling confirm the preosence of
cumulative COCs above the screening action leveis that are likely 1o be
set for PRSs on OU 10887

Decision Point 4 is designed so that PRSs that have been confirmed at Phase |
not to have COCs above screening action levels can be recommended for NFA.
For those locations where COCs are confirmed, Phase | data will be used in the
development of Phase (| SAPs. The presence of COCs at a PRS is considered
confirmed 1o be above guidelines if any sample contains any COC in a
concentration that exceeds screening action levels for that constituent.
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A *yes” answer at Decision Point 4 indicates that COCs at the PRS have been
confirmed fo be present and above guideline levels. The PRS must then be
evaluated at Decision Point 5 or reevalualed as a risk to present receptors. A
"no” answer indicates that the absence of COCs above guidelines at the PRS
has been confirmed arxi that a recommendation of NFA is justified. Decision
Point 4 is the second pont in the decision process at which a recormmendation
of NFA can be made for a PRS {refer 1o Figure 4.4-1).

The data required to make a decision at Decision Point 4 include the
concentrations of suspected COCs al selecied sample locations at each PRS.
The purpose of Phase | sampling is {0 acquire the anelytical and field data
needed to make a defensible decision at Decision Point 4. Researchers must
obtain information on site history, physical site characteristics, chemical and
physical behavior of suspected constituents, and other factors before thay
determine the appropriale ocations and depths at which samples must be
collected to support conficmation of the presence or absence of potential COCs,
The data quality objectives process needed to address these data is discussad
in Section 4.6.

458 Phase i Sampling and Modeling Procass

The purpose of Phase Il sampling is to develop a model of the nature and
extent of contamination at the PRS. The model must be sufficiently dedailed o
permit final baseline risk assessment and planning of the CMS {if required). The
constitution of Phase il SAPs will vary significantly for individual SWMUs as a
function of the amount and type of data available from previous studies, from
Phase } and framework studies, and from other considerations. Sources of
potential vaniation in the environmental measurement process will be included in
the design of Phase Il SAPs.

Phase |l will likely be an interactive process in which rapid tumaround data will
be usad to track the progress of the investigation against the data guality
objectives (DQQOs) for the phase. The Phase Il investigation plan will be
amended as data needs are refined by Phase | resulls and by future program
office guidance on risk assessment methods, modeling strategies, long-term
institutional control, and other issues important to the TA-15 OU.

As Phase |l data become available, comprehensive data analysis and modeling
of waste migration potential will be conducted. The initial SAPs will be reviewed
against transpont modefing resulls and against the initial site conceptual model
or sarpling rationale for completeness and suitability and will be revised as
appropriate. The data set resulting from Phase |l will serve as input to
subsequent risk assessment,

459 Risk Assessment Process

Because heatth-based risk assessments are integral to the Laboratory's RCRA
process, baseline risk assessment will be performed for all TA-15 PHSs that
undergo Phase I investigation. This assessment will incorporate the tolal data
sat for each PRS, as obtained through archival review and Phase | and/or
Phase Il investigations. The risk assessment methodology will reflect the
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guidance 1o be published by the ER Program Office in Appendix K of the IWP.
Data quality objectives for Phase il investigations will incorporate any
requirements specific 1o data gathering for risk assessment not otherwise noted,
as they become available from the Laboratory's ER Program Office. The nisk
assessment results will serve as input to Declsion Point 5.

4510 Decision Paint 5

Do contaminants of concern at this SWMLU exceed screening action levels
or have an aggraegate risk above the ER Program threshold value?

Decision Point 5 is the final step in the decision process and is the point at
which PRSs that have undergone field investigation will be recommended for
one of the following: CMS, VCA, NFA. The pumose of Decision Point 5 is to
allow an evaluation of the total set of validated dala now available for each
PRS. Concentrations of COCs at each PRS will be compared against the
guidelines for each COC present, and the calculated aggregate risk from COCs
at the PRS will be compared against the accepiable aggregate risk values as
determined by the Laboraiory's ER Program Office. It is assumed here that risk
assessment methodologies to be adopled by the Laboratory will reflect the
basic concepts of proposed Subpan § to 40 CFR 264. A recommendation of
NFA at this point in the decision process will be justified for a PRS if each of the
following criteria are met:

®  The mean sample concentration for any listed COC does not
exceed the risk-based action level for that COC; and

®*  The aggregate risk vaiue for the health-risk-quantified COCs
present does not exceed the acceptable risk value set forth by
the Laboratory's ER Program Office.

Uncertainty will be handied in accordance with methods shown in Appendix H of
the IWP and appficable EPA documents,

45.11 Voluntary Corrective Action

Voluntary corrective action/interim action {(VCA/IAY may be instifuted by DOE or
the Laboratory at any time in regard to PRSs upon agreement by EPA.

4.6 Data Quality Objectives Process

There are three stages in the decision process at which data must be collected.
The first stage involves the initial collection of pertinent archival information.
This information serves as data input for Decision Poinis 1, 2, and 3. The data
required o make a decision at Decision Point 4 are coilected during Phase |
sampling, the second stage of data collection. Phase H sampling is the third
stage of data acquisition. The data needs for Decision Point § determine the
scope of Phase 1l efforis,

Because these decisions must be sound we have collected as much reliable
archival information about each site as possible. To ensure that data of
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appropriate and sufficient type, quantity, and quality are collecled during Phase
{ and Phase Il sampiing, the DQOs process is applied during the developmenit
of the Phase | and Phase Il SAPs. These SAPs are presented in Chaplers 5
through 10 of this OU work plan.

The DQO process is a seven-step process developed by the EPA as a means
by which effective and efficient data collection programs can be planned {(EPA
1987, 0088). A well-planned data collection program will ensure that the right
type, amount, and quality of data are collected on which defensible
environmental decisions can be based. The scceptable level of uncertainty also
is addressed in the DQO process. The DQO process as applied to all
Laboratory operable units is given in Appendix H of the IWP.

The DGO process is a valuable tool for the following reasons:
® |t provides a iogical, terative structure for study planning and
ensures that the investigation is focused on the critical
questions;
* |t provides a focused method by which data needs can be
determined;

® |t helps data users plan for uncertainty; and

* [t facilitates communication among the technical team members

and minimizes the amount of time and money spent collecting

data.
The seven steps in the DQO procaess, and the locations in this OU work plan
where peninent information is located {other than in the remainder of this
section) are as follows:

1. State the problern: The environmental conditions st TA-15 are
addressed generically in Chapters 3 and 4 and by specific
PRSs in Chapters 5 through 10,

2. ldentify decisions that address the problem: Potential land use
arxi remedial actions are developed elsewhere in Chapter 4.

3. identify inputs affecting the decision: Decision inputs are
addressed in Chapters 3 and 4.

4. Specily spatial and temporal domains of the decisions:
Domains are addressed in Chapters 3 and 4.

5. Develop logic statements: PRS-specific logic statemenis
{decision guestions) pertaining to specific PRS characterization
are developed in Chapters 5 through 10,

6. Establish constraints on uncertainly: Uncertainty issues are
addressed generically in Chapter 4 and by specific PRSs in
Chapters 5 through 10.

7. Optimize design for obtaining data: The characterization pian is
addressad in Chapters 7 through 10 for each PRS.

This seven-step process was followed when DQOs were developed for the OU
1086 work plan. Although Decisions Points 1, 2, and 3 require decision maker
confidence in archival data, it was decided that decisions made from archival
data of uncertain quality could be made without a formal set of DQOs,
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Acceptance of archival data at face value sometimes is justified for the
purposes of RFl planning. A formal set of DQOs was used in support of
Decision Point 3 {post-Phase 1) and Decision Point 4 {post-Phase li).

Devision Points 4 and 5§ require data of known quality for determination of the
nature and extent of contamination and for risk analysis. The Ot 1088 RF work
plan follows EFA and IWP gquidelines for addressing sampling and analytical
uncertainties. In most cases, Phase | data used in making Decision Point 4 will
include data of analytical Level ll quality. These uncertainty constraints are
adopted globally in the RF! process for OU) 1086.

As previously siated, nisk assessment data needs have nof been defined fully
for the methods to be used. However, the assumption used in this OU work plan
is that methods similar to those in proposed Subpatt S to 40 CFR 264 will be
applied. It is assumed that guidarce on the methodologies and uncertainties
associated with those studies will be suppiied by the Laboratory's EA Program
Office when they are complete. As required, DQOs for the TA-15 QU will be
reviewed and smended for consistency as information on risk assessments
methodology becomes available.

4.6.1 Phase | Data Quaiity Objectives

The seven-step process described in Section 4.6 that was used to develop
these Phase | SAPs is discussed in following sections and is diagrammed in
Figure 4.6-1.

4.6.1.1 Problem Statement

For some QU 1086 PASs, COCs are suspected, but their presence has not
been confirned and no data are available on the concentrations or spacific
locations of contaminants. Environmental samples will be collected and
analyzed to confirm the presence or absence and the location of COCs at these
PRSs. For other OU 1088 PRSs, COCs are known 10 be present bul their fuli
extent and potential for migration are insufficiently known. Environmental data
associated with these uncertainties must be collected before risk assessments
can be made.

46.1.2 Guestions to Be Answered
Do Phase | data confinm the presence of COCs above guidelines at this PRS?

¥ COCs are known to be present at this PRS, do Phase | data provide sufficient
inforrmation for design of a Phase |l investigation?

46.1.3 Decision Inputs/Data Needs

Two sets of decision inputs (data needs) that are necessary to support
the decisions made at Decision Point 4 have been identified. These sets are
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COCs are suspecied for PRSs within the TA-18 QU,

;robim : but their presence has not baan confirmed. For gthar
tatement: PRSs, the full extent and potential for migration are
insuffictently known.
;|
Question to Da the data eollected in Phass | sampling confirm the
Be Answored: presence of COCs at this PRS?

i levais of COCs are known to be present and sbove guidelines for cleanup,
is tha extent and migration potential adequately defined for Phasa || design?

o

* Field dala {survey and screening rasuits)
s Anelytical data (concentrations of COCs)

Data « Site processes
Nesads: * Potential release mechanisms
* Site history
* Polential COCs
Probiem . L
Domain: Dafine location and types of COCs within each PRS.
H
D.cit:; :lulel i concentrations of all analyzed COCs are balow guidaiines
Stat £ for cleanup |, then recommaend for no further action,
Otherwiss, proceed to Phase il sampling.
Sampling plans will be designed on the basis of
U"“““““’_ protessional judgment to minimize the possibility
Constraints: of false negative results.
Sampiing and

Analysis Plan: See Chapters & through 10.

Figure 4.6-1 Data quality objectives process for Phase | of the RFI for the TA-15 OU. .
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*  The information necessary to design an adequate Phase | SAP:
and
® The tield and analytical data collected during the sampling
program,
The first set inciudes information that must be gathered before the sampiing
plan is developed. The second sef includes the concenirations of COCs as
determined by fiekd and laboratory analyses of samples collected at the PRS.
To taciliate the development of the TA-15 work plan, we have assigned ihe
Laboratory’s PRSs in the following logical groupings, based on likely
charactenzation response to be recommended to the EPA;
* No Further Action (Chapter 5). These are sites for which
sufficiert information exists to recommend NFA,
* Deferred until Decommissioned (Chapier 6). There are four
active firing sites located on TA-15; R44, R45, Ector, and
PHERMEX, of which Ector and PHERMEX are the most heavily
used al the present time. in addition 1o these actively used
firing sites, other smaller, nearby related PRSs are considered
ogether with the active firing sites.
* |Inactive Firing Site {Chapter 7). Inactive Firing Site E-F is
considered alone in this chapter. E-F Site is unique because it
has the highest levels of contamination among the inactive
firing sites and a great deal of information about it is available.
Itis the site of greatest concern at TA-15.
* Inactive Firing Sites (Chapter 8). Inactive firing sites are A, B,
C, G, ang H, which will not be used again.
¢ landfills (Chapter 9). Two landfills exist on TA-15: MDA-N and
MDA-Z. Sampling plans for MDA-N [SWMU 15-007(a)] and
MDA-Z [SWMU 17-007(b)] are presented in this chapier.
SWMU 15-008(b) is also considered since it is like a landfill as
postshot debris from firing site R44 was deposited here.
®* Miscellaneous SWMUs (Chapter 10). PRSs with sampiing
plans that do not conveniently fit into the above groupings.
*  SWMUs Belonging to Other Operable Unils (Chapter 11).
For the pumpose of setting DQOs, the OU-wide objectives of the OU 1086 RFi
are defined as follows:
®  [ldentify contaminants (if any) at each PRS;
8  (Determine the nature, quaniity, and extert of contamination for
each PRS; and
*  Identify contaminant migration pathways from each PRS and
from the OU as a whole.
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46.1.4 Problem Domain .

The problem domain for Phase | sampiing includes a definition of the location
and types of COCs within each PRS.

4.6.1.5 Decision Rule/Logic Statemeaent

The decision made at Decision Point 4 will be based on the following rute:
ff no singe sample collected from a PRS during Phase | exceeds
established, health-based guidelines, or the relevant statutory limit
(screening action level), then that PRS will be recommended for
NFA. If any single sample collected from the PRS during Phase {
exceads those guidelines, then the PRS will undergo further study,

For several reasons, the decision to recommend a PRS for NFA or for further
study will not necessarily be based on a statistical characterization of the
contamination leveis at that PRS. First, any type of averaging of sample results
would dilute maximum values and increase the chances of making a Typs il
error (i.e., a false negative or an incorrect conclusion that COCs are below
screening action levels}). Second, in most cases the goal of Phase | is not
complete characterization but rather simply a defermination as to whether
COCs are present above cleanup guidelines and the approximate area
involved. In addition, for most TA-15 PRSs, the locations of the PRSs are
known. Therefore, it is not necessary 10 resort to geostatistically based
schemes to locate areas with maximum probability of contamination.

However, a comparison of sample values with background concentration
ranges and cleanup levels could be statistically based, depending upon
characterization methods employed by the technical team for background
studies. As appropriate, methodology for these comparisons will be added to
the OU 1088 work plan revision as it becomes available,

4.6.1.6 Uncertainty Constraints

To fuily validate and define a decision to recommend a PRS for NFA at
Decision Point 4, we have designed Phase | SAPs so that the probability of a
significant false negative result (Type Il error) is very low. We did this by
focusing the sampling toward those areas judged most likely 1o contain the
highest concentrations of COCs and by including some iow-cost redundancy in
the field investigalion {e.g., area radiological screening). The most serious
consequence of a Type Il error is that a recommendation for NFA may be made

inappropnately. .

No attempt has been made in Phase | o limit the chances of false positive
(Type 1) errors, as these errors will be identified during Phase it sampling. Thus,
the main consequence of Type | errors would be the expenditure of additional
¢ost and time in Phase {i.
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482 Phase il Data Quality Objectives

Data quality objeclives for Phase Il SAPs were developed by the seven-step
process described in Section 4.6. Data quality objectives for the Phase 1l SAPs
are discussed in the following paragraphs and diagrammed in Figurs 4.6-2,

46.2.1 Problem Statememnt

Even if a PRS has besan confirmed, either by archival information or data
collected during Phase | sampling, to have significant levels of COCs, an
adequate picture of the nature and three-dimensional extent of contamination
and potential transport processes still may not be known. Environmental data
must be collected and analyzed to confirm and clarify these issues so that the
health-based risk posed by the COCs can be assessed. Transport and
exposure modeling for future use scenarios must be employed 10 assess the
risk.

4.6.2.2 Cuestions o Be Answered

Do CGUs at this PRS exceed screening aclion levels or have an aggregate risk
above the ER Program threshold value? is there potential for waste migration?

4.6.2.3 Decision Inputs/Data Needs

The purpose of Phase || sampling is to obtain the daia needed to support the
decision made at Decision Point 5. In general, encugh must be known aboul the
nature and extent of contamination at the site and potential transport processes
to permit an accurate, health-based risk assessment. If this end is to be met,
several sets of decision inputs must be defined during Phase Il sampling. These
sels include the following:

® The naiure and three-dimensional distribution of the

contamination;

*  The concentrations of COCs at various locations and depths;
and

% Information refated to the potential for waste migration over
time.

To develop a SAP that will provide these data, investigators must consider all
information obtained to date, including archival information-and data collected
during Phase | and other investigations. Consideration of these questions will
help to determine the locations and depths at which samples should be
collected and the types of analyses that should be run on each sample.

Phase il sampling efforts will be designed on the basis of Phase | or other data.
Phase |l sampling may use a random, stratified random, or thres-dimensional
random sampiing approach, as appropriate. Data needs for statistical sampling
sufficiency include number of samples, sample mean, and sample variability, as
described in Chapter 9 of SW 846 and other EPA guidance documents for
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For those PRSs where COCs are present, the sature and
axtent of tha contamination and importance of potential
transpor processes must be clanfisd.

Do COCs excaed guidslines for clsanup or have an aggragate
risk above the ER Program thresheld value? Is
thers potential for wasts migration?

Nature and Extent of Typical
Contamination Modia Characteristics
» Typas of COCs presert * Soli andior ek type
» Goncertrations of COCs & Porosity and permesbility
» Physical and chemical characteristics » Physical and chemical properties
of COCs of soil {9.9., ion sxchange,
+ Vertical and iateral axtent of COCs adsarption qualities, moisture
» Plume dimensions content, grain size distribution)

* Hetemgensity in media
* Wind velocity and direction

‘Tha problem domain sncompasses potential receptors, spatial boundaries,

and temporal constraints. Potential recesions include site workers and
visitors at present and recraalional users in the future,
Spatial boundariss of the PRS are defined by
tha ligits of migration of COCs. Temporal constraints sre a function
of constifuent-specific chemicat and physical properties,

i no individual GOC exceads its guidelines for cleanup, and the aggregate
risk value for ail COCs present doas not exceed the ER Program
risk-thrashold value, then recommend this PRS for NFA.
COtherwise, recommended for CMS,

Phase Il sampling is desigred 1o produce a
95% {one-tailed) confidence rute in COL concantrations,

Wil depend on resuits of Phass |

Figure 4.6-2 Data quality objectives process for Phase Il of the RF! for the TA-15 OU.

RFA Work Plan for OU 1086 4-38

June 1883



Assessrnent

Chapter 4

statistical analysis. Data needs for fransport and exposure modeling and for nisk
assessment will depend on which codes and methodologies are adopted by the
Laboratory's ER Program Office for these purposes. The OU 1086 work plan
will be amended as required to reflect guidance as it becomes available. As
appropriate in developing Phase Il SAPs, PASs recommended for Phase il
investigation will be grouped into aggregales on the basis of proximity and
similarity of sampling techniques and on requirements to maximize the cost-
effectiveness of Phase Il investigations.

46.2.4 Problem Domain

The problem domain includes analyses based on present and fulure land uses
and potential receptors spatial boundaries (ihe area of a release and spatial
limits of contaminant migration}, and temporat constraints (the current
chemical/physical form of contaminants and future migration potential). Under
present use, potential receptors are identified as Laboratory site employees and
visitors. Recreational use by Bandelier National Monument is assumed for OU
1086 after 100 yr of Laboratory institutionat control.

46.2.5 Decision Rule/Logic Statement

It no individual COC exceeds its guideline and # the aggregate risk valve for all
risk-based COCs does not exceed the ER Program risk-threshold value, the
PAS will be recommended for NFA. Otherwise, the PRS will be recommended
for CMS,

46.2.6 Uncertainty Constraints

Sample mean concentration estimates with a 95% confidence interval will be
used for comparison with action leveis and for risk assessment. These
constraints parallel those discussed in EPA SW-845 and other EPA publicalions
for statistical analysis of solid waste sites.

47 Field and Analytical Data Quality Requirements

Data quality requirements for field and anaiytical data collecled at the TA-15 QU
are governed by the need 1o make defensible. risk-based decisions for each
PRE. The information collected will be based on sound professional judgment,
required EPA protocol, statistical requirements, and overall data objectives for
the project. This section contains a discussion of data quality requirements
concerning anahtical levels, anaiytical methods, PARCC (precision, accuracy,
representativeness, completeness, and comparability) parameters, and field
data quality requirements.
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4.7.1 Analytical Data Quaiity Levels

The following five descriptors are used to define apalytical data quality levels
(EPA 1987, 0086):
®* Level i: Data from survey methods dsed to identify

contaminants in siu, or fiekd screening methods to be used at
the point of sampie collection;

* Level HN: Field laboratory or fiekd survey meihods used to

provide rapid quantitalive discrelie sample analyses or area
surveys during field operations;

*  Level HUV: Field or off-site analyticai laboratory methods used
to provide accurate, precise, and defensible data; and

® | evel V: Nonconventional methods.

Additicnal characteristics of the five categories are given in Table 4.7-1. In
general, Leveis | and Il are associated with on-site portable field instruments or
tests that can yield realtime survey or screening data. With proper procedures
and in situ calibrations, on-site sutveys and screening can provide defensible
data. Levels Ill and IV are associaled with strict field or off-site (aboratory
protocol and documentation that will generate high-quality, defensible data,
Level V will accommodate all speciai analytical methods that are not covered
under standard Level {li or IV methods. Guality of Level V work can meet either
Lavel /il or IV standards,

4711 Phass | Analytical Lovels

Investigations for the TA-15 HFI will be performed under a combination of
anaiytical data quality levels 10 meet the PRS-specific, contaminant-related fieid
investigation requiremenis described in Chapters 7 through 10.

Phase | investigations generally will be performed under analiytical Levels |, |,
and |ll, Levels | and I data will be collected as pan of a field survey and
screening program that will permit qualilative, realtime evaluations of site
conditions. Level | field screening and survey will include a variaty of portable
field instrumentation or field test kits that centinualfy or peniodically can provide
information on site conditions. Level | observations also are used as a critical
part of the site health and safety plan and for evaluation of samples for
detarmination of proper shipping procedures. Table 4.7-2 provides additional
details concerning the instrumentation and methods used at each analytical
level.

Level II activities will include the use of field survey methods and portable field
laboratories. Field surveys will use surface or barehole geophysics to assist in
remote sensing activities or to locate sample points. Mobile analytical
laboratories can provide quantitative rapid-tumaround information of Levels 1, Il
and I quaiity that can be used to support field strategy decisions.

Mobile field laboratories of oft-site laboratories will be used during Phase |
to obtain Level |l analytical data that can support HFIYCMS decisions for each
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o TABLE 47

INSTRUMENTATION AND METHODS THAT MAY BE USED
FOR PHOPOSED ANALYTICAL LEVELS

LEVEL i: FIELD SCREENING
*® Portable Instruments * Field Test Methods/Kits
- Field instrument for detection of low-energy radiation - OVA headspace test
- Geiger-Mdller counter » HNU headspacs test
- Micro-R meter - Handby kit
- Organic vapor analyzer {(OVA) - Draeger tupes
- Photoionization detector (P1D) - Hazcat kits
- Explosimeter - Lab in a Bag®
- Hack Kits™
- High-explosives (HEs) detector
- Polychlorinated biphenyis (FCBs) detector
EVEL ll: F1 SURVEYS 1) 1C
- Mobile analytical laboratory
. - Surface geophysics
- Borstwle geophysics

- Soil vapor surveys {portable instruments)

- Radiological screening laboratory

- Airborne and vehicle-based gamma spectrometry system
- Portable X-ray fluorescencs

- Field gas chromatography

- Laser-induced fluorescence

- Laser-induced breakdown spectroscopy

- SW84§ protocol for soil, air, and water analysis for volatile and semivolatile
organic compounds and metals which will be used at field laboratories

- Laberatery, DOE, US Army, or EPA analytical methods for radionuciides, high explosives, or miscellanecus
analyses [see LANL-ER-QAPiP (Quality Assurance Project P{an)]

- Instrumentation typically includes gas chromatography (GC), gas chromatography/mass
spectrometry (GC/MS), inductively coupled plasma/mass spectroscopy (ICP), atomic absorption (AA)

LEVEL V: 0D

- American Sociely For Testing and Materials protocof for soil/rock testing

. - Method-specific protocol
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TABLE 4.7-2

SUMMARY OF ANALYTICAL LEVELS APPROPRIATE TO DATA USES

Dsta Uses Analytical Type of Analysis Limitations Data Quality
Lovel {Example
Site charactenzation; Levei | Radiclogical Response dependent Method-specific
monitoring during field screening oni radiation type and
implemsntation; and surveys conditions; response
identification ot gross limited to upper 1-2 m
contamination of soit
Identitication of gross Level | HEs spot tests Matrix dependent Qusiitative
confamination
Sie charactanization, Leveill Organics by GC - Tertative identification; Dependent on QAQC
evaiuation of alterna- inorganics by AA analyle-specific steps employed
tives; enginearing X-BF and ICP laser
design; monitoring induced fluorescence,
duning impiementation laser induced breakdown
spactroscopy
Radiologic fisid Response dependent Quialitative orquantitative
screening and on radiation type depending on matho
surveys
Field laboratory analyses Tertative identification on QAOC
for some radiclogical and quantification staps employed
constlituents
Risk assessment: Levai lH Organicsfinorganics, Specific identification; Detection limits sim.
site charactenza- using EPA procedures tentative identification to CLP
{ion; evaluation other than Contract in some cases
of altarnatives; Laboratory Program
sngineering design; anslyla-spacific
monitoring during
implementation RCRA characteristic Can provide data of Less rigorous QAGC
tosts same quality as then that for Level IV
Laval IV
Radiological constituent Spacific identification; QAQC
detection limils below companble b SWBds
background; with protocol
suitabls QC, gives
quality comparable fo
SW846 protocol
Risk assessment; Level IV Target compound list (TQL)  Tentative identification Goal is data of known
evaluation of target analyte list {TAL) of non-TCL parameters quality
alternatives; angineerng organicsfinorganics by
idesign GG/MS, AA, ICP, alc.
Low ppb detection limit May reguire time Rigorous QA/QC
to validate packages
Risk assassment Lovel V Nonconventional May require meathod Method-specific
metiiods development
Mechanism to obtain Method-specific
services requires datection limits
igad tims .
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SWMU. In general, data of at Jeast Level It quality must be obtained to support
a recommendation of NFA. Stnct level quality assurance/quality controt (Quality
Assurance Project Plan, QAPjP) and sample documentation procedures will be
followed (see Annex il of this OU work plan and the ER Program's generic
QAPIP. Labomatory protocol for sample analysis will be performed according to
the EPA's "Test Methods for Evaluating Solid Waste,” SW-B46 (EFA 1987,
0518}, for organic compounds and metals. Radionuclide, high-explosive, or
miscellaneous analyses will ernploy acceplable analytical methods as outlined
in the IWP,

Level IV daie quality will be used as appropriate for confirmation of Level i1l or
archival analytical daia.

tevel V analyses can include measuremants for nonconventional parameiers,
method modifications, anafyte suites from 40 CFR 261 or 40 CFR 264, physical
testing of soils or rock, or other nonstandard methods that may be employed in
the TA-15 RFl. Quality control and documentation for Level V will be equivalent
10 procedures defined for Level (Il so that the defensibility and quality of data
are maintained,

¥ required, selection of analytical methods and data quality levels for COCs that
have background or action levels below standard minimum detection limit
{MDL} or practical quaniitation limit (PQL}) will be determined by the
Laboratory's ER Project Office.

4.7.1.2 Phase Il Analytical Levals
Phase i analytical levels are similarly organized to those used in Phase |.

412 Analytical Methods and PARCC Parameters

Analytical methods selected for the analysis of scil, water, or air samples to be
collected during the TA-15 RFJ wili follow standard laboratory protocol
recognized by the EPA (ses Table 4.7-3). The analytical metheds include a
variety of techniques that may apply to over 300 individual analytes. Volatile
and semivolatile organic compounds, PCBs, and inorganic metals will be tested
and evalualed according to the EPA's "Test Methods for Evaluating Solid
Waste," SW-846 protocol (EPA 1987, 0518). Analyses for radionuclides, HEs,
and miscellanecus analytes will be performed under other acceptable analytical
methods.

Tables V.3 through V.12 and 1X.1 in the Laboratory's generic Quality Assurance
Project Plan (QAPjP) (LANL-ER-QAPjP) contain additional intormation
concerning analytical methods for constituents of interest at the TA-15 OU. The
QAPjP lists the individual constituents analyzed under each method, the
corresponding chemical abstract service numbers, and PQL or MDL for each
constituent.

PARCC parameters are analytical, sampling quality assurance goals that are
established to ensure that quality data are generated. A thorough discussion of

RF Work Plan for OU 1086 443
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TABLE 4.7-3

SUMMARY OF EXAMPLES OF ANALYTICAL METHODS FOR THE
ANALYSIS OF SAMPLES COLLECTED AT THE TA-15 QU

EPA Methods

« EPA SW-846 Method 8080 Organochilorine pesticides and PCBs

*= EPA SW-846 Method 8240 Volatile Organic Compounds (VOCs)’

» EPA SW-846 Method 8270 Semivolatile organic compounds {(SV0OCs)’

« EPA SW-848 Method 6010 Inorganic metals by inductively coupled plasma/mass
alomic emission spectrometry (ICP)

» EPA SW-846 Method 7000 Inorganic metals by atomic absorption (AA)

Radionuclides - LANL or DOE Methods®

*» Gas flow proportional counting Gross alpha, gross bela

* Gamma spectrometry Am-241, Cs-137, gross gamma, Pa-234m
» ICP/MS Total uranium

» Neutron Activation Analysis (NAA). Total uranium

» Alpha spectrometry U, Pa-234m

Other Methods

* High explosives - USATHMA high-performance liquid chromatography HPLCY
» Miscellaneous analytes”

* Physical testing of soif or rock - ASTM* protocol

"Refer to the Laboratory's ER QAP for additional information.
+American Society for Testing and Materials.
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the PARCC parameters for ihe Laboratory’'s ER Program is presented in
Section 5.0 of the generic QAP|P,

4.7.3 Sample Collection QGuality Requirements

Numerous field activities impact the overall data quality for an environmentai
restoration program. The activities that have a direct effect on data guality
inciude equipment calibration schedules and procedures, sample method
selection and technique, sample containers, praservatives, sample holding
times, tha number or type of quality control samples, sample documentation,
and equipment decontamingtion. To ensure that date quality is maintained in
the field, investigators must heed the specific details for each of these activities
as addressed in Annex |l of this OU work plan {QA Project Plan}, in the generic
QAPjP Plan for the Laboratory's ER Program and in the Laboratory's standard
operating procedures (SOPs) manual for the ER Program,

47.4 Assumptions on OU 1086 Sampling

1. Samples will be collected with drive sampler (thin-well tube
sampler "driven” by hand into sampling media). SOP-6.10

2. Samples (except for VOAs) will be homogenized in the Field
(ie. - duplicale samples collected for all except VOAs-where
colocated are collected).

3. Reagent and field blanks will not be used or collected.

4, Trip blanks will only be used as the per cooler on VOA samples
only.

5. QOC samples (inc. duplicates, rinse blanks, and trip blanks) can
be combined across PASs with small numbers of samples.
However, the number of QC samples indicated does not
address this and is therefore a maximum number of required
QC samples.

6. QC samples are not matrix dependant (ie: subsurface is not
different than surface).

7. Rinse blanks can be screened in the Field, If not the Field
analyses can be deleted from the rinse biank sampies.

HH Work Plan for OU 1086 4-45
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50 POTENTIAL RELEASE SITES RECOMMENDED FOR
NO FURTHER ACTION

All Potential Release Sites (PRSs) in Operable Unit {(OL) 1086 will be evaluated
according 10 the decision process presented and discussed in Chapter 4, at
Section 4.1 Decigsion Point 1 of the decision process, some PRSs are
recammended for no further action {NFA). These recommendations are made
on the basis of available archival information that indicates that those PRSs
posa no potential threat to human heatth or the environment. A discussion of
the criteria used 1o support a recommendation of NFA for each of these PRSs is
provided in Section 5.2.

5.1 Introduction

A PHS can be either a Solid Waste Management Unit {SWML or an area of
concern {AGC), the lafter not litting the legal {RCRA) definition of a SWMU.

The Hazardous and Solid Waste Amendments (HSWA) Module (EPA 1990,
0308) defines SWMU as any discernible unit at which solid wastes have been
placed at any time, irrespective ¢f whether the unit was intended for the
management of solid or hazardous waste. Such units include any area at or
around a facility at which solid wastes have been routinely and systematically
released.

5.2 Criteria for No Further Actlon

According 1o Subpart S 1o the Code of Federal Regulations (CFR) 264 (EPA
1480, 0432), a PRS can be recommended for NFA if it can be demonstraled
that the PRS poses no threat 1o human health or the environment. [n addition,
the instaiiation Work Plan (LANL 1992, 0788; Appendix |, p.19) states the same
raquirement for NFA in the form of a question:

Does the site present no significant heaith or safety risks and

no other significant problems?

If the answer to this question is yes, then the site ¢an be recommended
for NFA. For OU 1086, the PRSs where the answer is affirmative are listed in
Table 5.2-1 and are then considered individually. For this wotk plan some PRSs
in OU 1086 for which the above guestion is answered in the affirmative are
recommended for NFA without environmental sampiing. This recommendation
is given only afler a caretul examination of archival information that proves that
the site poses no current or future threat 10 human health or the environment,
The archival information has been reviewed, and 2 total of 24 PASs in QU 1086
listed in the 1990 SWMU report (LANL 1990, 0145) have been proposed for
NFA. In all cases, the additional evidence used for these NFA
recommendations outweighs the evidence that was originally used to list the
site as a PRS.
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TABLE 5.2-1
POTENTIAL RELEASE SITES RECOMMENDED
FOR NC FURTHMER ACTION

SECTION LOCATION PRS DESCRIPTION
531 The Hollow SWMU 15-005(d) Lead bricks

SWMU 15-014(g) Cooling water outfall

SWMU 15-005(a) Boiter room

SWMLU 15-003(a) Septic 1ank

AQC C-15-008 Site of clear liquid
532 R-183 SWMU 15-008(e) Pile of dirt

SWMU 15-014(c) Sink drain

AQC G-15-002 Pile of excavated dirt
533 R-40 SWMU 15-009(d) Building drain

SWMU 15-010(a) Site of septic tank

AQC C-15-009 Underground butane tank
534 PHERMEX SWMU 15-013(a) Site of underground tank

SWMU 15-013(b} Site of underground tank

(aka C-15-012)

SWMU 15-014{d) and {)) Outiall

SWMU 15-014(e} Qutiall

AQGC C-15-013 Underground storage tank
535 R-45 SWMU 15-007(c) and (d) Shafis

SWMU 18-014(5 Drainlines

AQC C-15-003 Biack granufar materigl
5.3.6 Firing Site C SWMU 15-004(e) Firing Point D
537 Ector SWMU 15-014{m) Qutfall and drainline
538 Unjocated - SWMU 15-004(j) The Gulch

SWMU 15-012(a) Discarded purmp oil
AFI Work Plan for OU 1086 5.9
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5.3 Potential Release Sites Recommended for No Further
Action
5341 Potential Reiease Sites in The Hollow

See site map, Figure 5.3-1.

53.1.1 SWMU 15-005(d); Lead Bricks

in the area known as "The Hollow,” a small buiiding, TA-15-30, is presently
used for chemical storage. During the 1988 environmental restoration (ER) site
reconnaissance visit {LANL 198%a, 0861; LANL 1688b, 0862; LANL 1989¢,
0863}, lead bricks were noted stacked by this building [SWMU 15-005(d)]. This
was & temporary storage location. the number of lead bricks was smail. The
bricks have been removed and the area has been covered with asphall. This
information indicates that it is highly unlikely thal release occurred from these
lead bricks in quantities sufficient to be hazardous o occupational workers or
future receptors. This SWMU is therefore recommended for NFA.

53.1.2 SWMU 15-014(g); Outfall from Cooling Water

This SWMU is an outfall located 11 fi east of the northwest corner of buiiding
TA-15-203. It Is a drain that was used for once-through cooling water 1o an air
compressor. The water drained into a ditch emplying into Cafon de Valle. This
outfall currently has EPA permit 04A093. The air compressor has been taken
out of service and removed (Francis 1982, 10-0002}. Since no potentially
hazardous materials werg introduced into this water, this SWMU is
recommended for NFA.

83.1.3 SWMU 15-005(a); Container Storage Area

The storage area. SWMU 15-005(a), is located in room ER126 of builkding TA-
15-20. 1t was reported to have been used for storing lead. it is, in fact, a boiler
mom containing a boiler, compressor, and air ventilation equipment, The room
was inspected in May 1993, There were no signs of lead bricks. We
recommengd this SWMU for NFA,

5314 SWMLU 15-009{a): Septic Tank

SWMU 15-008(a) is a septic tank located B ft 6 in. south of the southwest cover
of building TA-15-50. Its structure designation is TA-15-51. It was constructed in
1949 of reinforced concrete, The infiuent is sanitary waste from building TA-15-
20 and from a sink and water fountain in building TA-15-50 (Francis 1982, 10-
0002). There is no evidence of any hazardous materiais being disposed of here.
The New Mexico State Environmental improvement Division (EID) unpermitted
individual liquid waste system number is LA-15. The effluent flows west about
B5 it to a 4-11 diameter by 50-it-deep seepage pit constructed in the mid-1870s,
Before that time, effluent went to an outfall located at the edge of Water

RF Work Plan for OU 1086 5.3

June 1993



Chapter & No Further Action Sites

15-009(d) )
’ R"" 40 "r‘: . e
/ -
| m o —-15010@) P
. ) !
%, The L i
’ Hollow 15-005 MDAN, /
,,———4‘515‘ > i
15-009(a) L P
» 15-005(d) B ::3:3:::::::;‘“5 e
. ¥l
Caion | C-15-008
de i
Valle ' Bumn Pit
N
0 200 408t
o]
C-15-002
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Canyon. Thig septic tank was sampled in 1881 for high explosives (HEs) and
none were detected. This SWMU is recommended for NFA,

5.3.1.5 AQC C-15-008: Pool of Water

This clear fiquid was reponted during a site visit in 1988. However, during a site
vigit in 1892 no liquid was seen, no residue was apparent in the general area
and there were no identification marks of where the ciear fiquid had been seen.
Given the general location of C-15-008-an the edge of the parking lot—it is likely
the puddle was water. No quantities ot colorless liquid cormpounds are used at
The Hollow. Because of the lack of evidence for contaminants and lack of
knowiedge of exact location of AOC C-15-008, NFA is recommended.

5.3.2 Potential Release Sites at R-183

See site map, Figure 5.3-1,

§3.2.1 SWMU 15-008(e); Pile of Dirt at TA-15-194

The Laboratory's SWMLU report (LANL 1890, 0145} lists a dif mound
[SWhU 15-008(e)] being present over the ieach field of septic system TA-15-
198. The ER site reconnaissance visit (LANL 1889a, 0861; LANL 19839b, 0862;
LANL 1989¢, 0863) describes the mound as 10 ft x 10 ft x 4 ft with concrete and
pipe debris. This mound was a construction mound during the constrction of
the leach field, and was removed after construction was compleled.

In 19982 no din mound was found with concrete and pipa debris. The axact
iocation of where the dirt mound was is not known. This SWMU is
recommended for NFA because it no longer exists,

5.3.2.2 AQC C-15-002; Plle of Excavated Din

Between 1978 and 1880, the area, where bullding R-285 was later constructed,
was excavated in order to lay the foundations for building R-285. The dirt from
the excavations was piled (Mason 1893, 10-0040) at the location that became
£-15-002. The main maound is about 15 ft high and 100 it long. There are four
smaller mounds just to Us south, about § ft by 5 ft. There is no reason to expect
contamination in these mounds and NFA is recommended.

53.23 SWMU 15-014(c); Sink Drain

SWMU 15-014(c) is a sink drain exiting building TA-15-242 at the rear and
emplying on the ground on the north side of the building.

Building TA-15-242 Is used to siore HESs and 1o assemble HEs around the

experimental firing sysiem. No machining of HEs, however, occurg in this
building and the HEs are never in solution, making spills unlikely. The sink, now
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deactivated, was used for simple operations such as washing hands. Because

no measurable quantities of HEs are expected in this drain area, this SWMLU is
recommended tor NFA.

5.3.3 Potential Release Sites at R-40

See site map, Figure 5.3-1.

5.3.3.1 SWMU 15-009(d); Bullding Drain

This drain, on the north side of building R-40, drains that part of R-40 which
contains offices only (and auxiliary rooms, such as conterence rooms, coffee
rooms etc). There have never been any laboratories associated with this part ot
R-40 and therefore no hazardous wastes. We recommend NFA,

53.3.2 SWMU 15-010(a); Septic Tank

A septic tank TA-15-80 [SWMU 15-010(a)] was built in 1944 and connecled to
building TA-15-1 {(ENG-C 12813 1944, 10-0018}. It was later connected {0 a
relocated building TA-15-23 (ENG-C 17352 1957, 10-0020). Engineering
drawing-R 5110, 13883, lists the buiiding TA-15-1 as having been removed in
1962, and the septic tank (TA-15-80) abandoned in 1961. In 1965 this septic
tank, along with many other structures on TA-15, was surveyed and found to be
free ot HEs and radioactive contamination (Courtright 1865, 10-0034) and was
removed and disposed of in 1967.

This septic tank has been removed and the area soil regraded. This SWMU is
recommended for NFA because no HEs or radioactivity was found on the tank
when it was disposed of.

53.3.3 AOC C-15-009; Underground Fuel Tank

An underground fuel tank (butane), TA-15-48 (AOC C-15-009), is currently
located a few feet north and west of building TA-15-8 {see EXEC 3 ana
topographica: -ap Appendix A}. This tank, although marked at the site, is not

on the Laberaiory's Underground Tank List. Because butane is not hazardous,
we recommend NFA tor this AQOC,

534 Potential Release Sites at PHERMEX
See site map, Figure 5.3-2.

5.3.4.1 SWMU 15-013(a); Underground Tank

This tank had a structure designation TA-15-192, it was an aboveground 1036-
gal. propane tank, which was removed from TA-15 in December 1959 (Francis
1892, 10-0002). The tank was relocated at TA-49 and renumbered as
TA-49-56. There is no documentation concerning leakage from this tank while
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it was located at TA-15. Like butane, propane is not hazardous, We recommend

NFA for this SWMU.
53.4.2 SWMU 15-013(b}; aka AOC C-15-012, Site of Underground
Storage Tank

An underground 15 000-gal. tank, containing mineral oll designated TA-15-287,
was [ocated immediately north of building TA-15-184 (PHERMEX facility} (ENG-
C 43075 1876, 10-0021), This tank was instafled in 1977 by the Zia Company
as part of the PHERMEX Enhancement Program. This tank has aiso been
mislabeled with a second number TA-15-266 [SWMU 15-013(b)].

The necessary permits and work order were obtained and this underground
storage tank was removed in October 28, 1992, Soil samples were collected
from around the site and analyzed for total petroleum hydrocarbons, which were
found 10 be 15 ppm or less {Tiedman 1992, 10-0041). Because this tank

contained mineral oil, @ nonhazardous material under RCRA, NFA is
recommended.

53.4.3 SWMUs 15-014(d) and 15-014(1); Outfall or Drainline

The SWMU report of 1990 (LANL 1990, 0145) states that the use and
composition of drainline material of this outtall or drainline from building TA-15
185 is unknown. Presumably the drainline has been in use since 1961 when
this building was constructed; it drains surtace water into Water Canyon
Environmental Protaection Agency {EPA). The unit, SWMU 15-014()), is at the
base of the cooling tower. No additives, including herbicides, were added to the
cooling water. Water was taken directly from the main supply. Unit 15-014(d) is
slightly tarther from the buildings and will receive the same surface water as 15-
G14(}). The two units can therefore be considersd together. The - ace runoff
and cooling water exiting these drains will be the same, neith.ar with any
obwvious paths for the introduction of contaminants. We recommend NFA.

The Santa Fe Engineering, Lid. {1391, 10-0037) report {Francis 1982, 10-0002)
lists seven drainiines and outtalls from buiiding TA-15-185. Qutfaills 15-185-
OPN-1 and -OPN-2 receive rainwafer from a drainage system and OPN-3
receives flow from sanitary facilities and flows to a septic tank, outfall 15-185-
OPN-4 is the permitted outfall (EPA 03 A028) from coaling tower TA-15-202
[SWMU15-014()]; OPN-5 is a gas vent; OPN-6 is a drain from a fire sprinkler
system, and -OPN-7 is the outfall from five roof drains. In no case are
hazardous matenals suspected of being present in any of these outfalls.

5344 SWMU 15-014(e); Ouifait and Drainlines

This outtall is a yard drain located approximately 20 ft south and 6 ft east of
the southeast corner of building TA-15-184 (PHERMEX fagility} (Francis 1592,
10-0002), The infiuent is once-through cooling water and washdrains into floor
draing. it is connected to the basement floor drains of building TA-15-184 by a
6-in. vitritied clay pipe. The yard drain (permitted outfall EPA 04-A139) is
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connected by a 12-in. corrugated metal pipe 10 a ditch that draing generally
southward into Waier Canyon (see Figure 6.2-1). Because no hazardous
materials are expected in this outfall, NFA is recommended.

5345 AQC C-15-013; Underground Storage Tank

An inactive, 200 gal. underground storage tank, used in the past for ethyiene
glycol, is located near building TA-15-184 (ENG-C 43075 1976, 10-0021, sheet
6 and 10 of 26). The tank is fiberglass and was installed by the Zia Comnpany
in 1977 as par of the PHERMEX enhancement program. Because this fank is

not in use and ethylene glycol is not reguiated under RCRA, we recommend
NFA,

5.3.5 Poiential Release Sites at R-45

See Site Map, Figure 5.3-3

5.3.5.1 SWMuUs 1§-007(c) and 15-007(d}; Shafts

In 1972 two &-ft-diameter by 130--deep verical shatis were dug into the tuff
approximately 300 ft east of building TA-15-263 at Firing Site R-45 (Figure
5.3-4). Both shafts, TA-15-264 [SWMU 16-007(¢)] and TA-15-265 [SWMU
15-007(d)] were used in one-time tests of the feasibility of carrying out explosive
tests confined by the twff itself at TA-15. The explosions were confined to the
bottom of the shafts; the shafts being backfilled with magnetite, Cal-Seal
cement, sand groul, bertonite, sand, and gravel,

For the one-time test at TA-15-264 [SWMU 15-007(c)] approximately 2 tons
of HEs were detonated at the bottom of the shaft. Because of the depths {130
f} of these contaminants, there are no reasonable pathways to receptors, This

test ysed only HE and was designed o test the ability of tulf to absorb the
explosive shot.

For the one time fest carried out in shaft TA-15-265 [SWMU 15-007(d}], the
explosion was somewhat different. Less HE was used (500 ib); approximately
400 Gi of tritium and less than 200 g of bervllium were used. The 400 Gi of
tritium is about 10% of the airborne annuai releases of tritium from the
Laboratory in 1990 {Environmental Protection Group 1982, 0740). The
explosion was confined in the same manner as mentioned previously for shafl
TA-15-264,

Tritium has a hail-life of radioactive decay of 12.26 yr. After each 12.26-yr
period, the amount of fritium remaining is one-half that present at the beginning
of that 12.26 yr period giving a current maximum concentration of about 120 CL
or about 3% of the airbome annual releases of tritium. Given the assumption
that this area will be under some governmental control for up to 100 yr, tritium in
this shaft and surroundings will not be a potential hazard in the event that the
area reverls to public recreational use.
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Figure 5.3-4 Surface view of shaft experimental areas. In the background is
15-007(d) and in the foreground is 15-007(c). A few small pieces
of lead shot are visible around 15-007{(c). The areas are covered
and fenced. They are remote from.the rest of the site and are
surrounded by full vegetative growth {photograph taken July 1992).
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in the deep, back-filled shafts, beryllium and lead are not potentially hazardous.
The less than 200 g of beryllium, if mixed with approximately 1000 tons of soil
from such an explosion (explosions cause extensive mixing), would be below
the 40 CFR 264 action level of 0.2 mgrkg for beryllium in soil. This is not an
unreasonable prospect given that 500 |b of HEs were used in this test. In
addition, the estimate ot 0.2 mg/kg of beryliium in soil is conservative because it
is an action level based on residential rather than recreational usage. The
background level of beryllium has been found to be 4.7 mg/kg for tutt and 2.4
mg/kg tor soil. The additional beryllium changes the loading by not more than
8%. The likelihood of someone digging up the backiill with beryllium is aiso low.
SWMUs 15-007(c) and 15-007(d) are recommended for NFA, because of low
source lerm quantities and no reasonable pathway 10 receptors.

5.3.5.2 SWMU 15-014(1); Drainlines and Outfalis

This SWMU is located 5 ft south and 13 fl east of the southwest corner of
building TA-15-263. It empties into a ditch that runs into Three-Mile Canyon.
Once-through cooling water is the only source of liquid for this outfall. This
outfall is covered by EPA permit no. 04A 121 (Francis 1992, 10-0002). Since no

hazardous material has been emptied into this outfall and it is currently
regulated by other statutes, NFA is recommended.

5.3.5.3 AQC C-15-003; Pile of Black Granular Material

Examination of this pile of black granular material located approximately 500 ft
east of shaft TA-15-264 [SWMU 15-007(c)] confirmed that it is magnetite.
Magnetite is an iron oxide that occurs naturally in great abundance and is not
considered a hazardous material. This magnetite was put here as backfill
material used in the shaft experiments {(Subsection 5.3.5.1}.

No further action is recommended for this AQC.

5.3.6 Potential Release Site at Firlng Site C

See site map, Figure 5.3-3.

53.61 SWHMU 15-004(e); Firing Polint

SWMU 15-004(e) is not a tiring site; it is a manhole bunker for electric cables.
it was wrongly identified (see Figure 5.3-3). Engineering drawing ENG-R 703,
1955, places Firing Point D [SWMU 15-004(e)] 140 ft south and 115 ft east of the
southwest corner of building TA-15-41. This location is a manhole/bunker (TA-
15-34/98) (ENG-C and ENG-C 39), from which electrical cables changed from

above ground to below. The manhole/bunker was partially below ground and
covered with a berm.

A surtace sample {(PF-15D) was taken and analyzed as part of the Sanitary
Wastewater Systems Consolidation (SWSC) project (Fresquez 1981, 10-0003)
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{see Figure 5.3-3). Gross alpha, beta. and gamma activity were at background
levels, and loxicity characteristic leaching procedure (TCLPY (Ag, As, Ba, Cd,
Cr, Hg, Pb, and Se) metals were below EPA guidelines. Also, no semivolatile
organic compounds {SVOCs) were detected. Total beryllium and uranium levels
were at background leveis. This SWMU is recommended for NFA.

53.7 Potential Release Sites at Ector

See site map, Figure 5.3-3.

53.7.1 SWHML 15-014(m); Quifail and Draintine

This drainline and outfall handles noncontact cooling water from building TA-15-
306 (Ector facility) (Figure 5.3-2) and is permitied under EPA 04A143. The
draintine is 1.5 in. PVC pipe fastened to the nonh wall of building TA-15-3086. It
empties into a roadside ditch, which is graded in the direction of Potrillo
GCanyon. NFA is recommended for this SWMU because hazardous
materialshave not been used in the past and current discharges are reguiated
under non RCRA statutes.

538 Uniocated

53.8.1 SWMU 15-004(1); "The Gulch"

A single report (Lingchitz 1944, 0740} has been located that siates that two test
blasts were conducted in 1944 in “The Guich,” approximately 1 mile below R-
site at an unknown precise location. Because the location of the site is ill
defined and only two tests were performed we recommend NFA,

53.8.2 SWMU 15-012(2a); Discarded Vacuum Pump Ol
The location of SWMU-(312{a) has never been determined. Because the amount

of pusmp oif must ke small in order for it not fo be detected, we recommend
NFA.
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6.0 SOLID WASTE MANAGEMENT UNITS TO BE DEFERRED FOR
ACTION UNTIL DECOMMISSIONED

Section 4.5.3 and Figure 4.4-1 describe the process by which the RFl and
corrective measures of specific sites in Operable Unit (OU) 1086 can be
deferred until the sites are decommissioned. This process applies to units for
which there is no cumrent health-based risk fo occupational workers or to off-site
receptors. All current workers at TA-15 are roulinely monitored for radiclogical
contamination, and each wears a thermoluminescent dosimeter (TLD) badge
and protective clothing {normally bootees) when working on potentially
contaminated ground.

This chapler lists the active sites at OU 1086 together with their associated
potentiai release sites (PRSs) that will be deferred for characterization, even
though aclive sites used for detonation of explosives as part of research
activities are not classified as solid waste management uniis (SWMLUIs) {Comion
1992, 10-0043).

6.1 introduction

Because of continuing experimental use, the location and concentration of
hazardous rmaterials can change with time on a site such as a firing point, There
is little reason, therefore, to prepare sampling plans at this time for identified
PRSs for given sites as long as hazardous materials remain below
concentration levels considered to be safe for occupational workers [Code of
Federal Regulations (CFR) 20 CFR 1910] (OBHA 1991, 0610) and as long as
the hazardous materiais are not migrating off laboratory property (according to
40 CFR 264) (EPA 1990, 0432).

Section 4.3 and Appendix F detaijis the process used in canying out a2 health-
based risk assessment specifically for PHERMEX, (Fulised, High-Energy,
Radicgraphic, Maching Emitting X-Rays) Facility, which is the most actively
used firing site. Guideiines for screening action levels to recreational user
scenarios as well as surface contamination levels of uranium, beryllium, and
lead 10 which ocgupational workers can be safely exposed are provided.
Subsection 4.3.4 and Appendix F show that only beryliium is a potential hazard
to ococupational workers on a TA-15 firing site. The caiculated acceptabie
beryllium concentration {429 ug/g) is a factor of 13 greater than the average
beryllium concentration in soil at PHERMEX.

Surveillance measurements of depleted uranium (OU) and beryllium must be
made penodicaily to ensure that concentrations are not exceeded.

There are two iypes of sites (where there is no current health-risk {o
occupational workers) that could fit into the deferred until decommissioned
{D&D) status:
1. Sites actively being used in support of the Laboratory mission
on which the concentration of hazardous materials may be
changing in concentration through this occupational use, and
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2. Inactive sites or SWMUs where the concentration of hazardous
materials is changing due to aclivities at a negrby active site.

A related question is raised, if we consider deferring characterization until
decommissioning primarily due to future changes in contamination levels: Are
the current levels of contamination exiting the site below screening action
levels? Since TA-15 is surrounded by Laboralory property, even if contaminants
lsave TA-15, they will not exit laboratory property.

There are two main ways contamination migrates:

1. Through aerosolization -— Studies carried out in 1976 suggest
that aerosolization accounts for 10% of uranium leaving the site
{Dahl and Johnson 1977, 0877). This was calculated from a
limited data set. Studies are currently underway to repeat and
enlarge the experimental data. In the next year, provided
adequate funding is received, we will have a much better
understanding of the process.

A test performed at PHERMEX in 1992 is being reanalyzed.
This test coniained elemental tracers as well as depieted
urapium. The test was performed for other purposes, but will
be reanalyzed to look at the dispersion of uranium from the
shot. Filter samples were coilected using aircraft, balloon, and
ground-based platforms. Reanalysis of these dala will give us
good estimates of the uraniurn inventory from the device and
will help us define the parameters for the shot to be performed
next year,

2. Through hydrologic draining away from the mesa top —
Although hydrologic data has been coliected from the mesa, we
are proposing to systematically study the drainage. During the
next fiscal year, in order to understand current movement of
contaminants, we plan to evalule past data and then take
additional data, provided adequate funding is available.

When these two studies are complete, we will be in a more informed position to
answaer the question concerning the current level of contaminants of concem
(COCs) leaving the mesa and whether remediation plans shouid be initiated
before decornmissining. Similar studies at other aclive finng sites are currently
underway.

In addition, two studies are currently underway at the PHERMEX site. Although
not directly sponsored by the environmental restoration (ER) program, their
charter is such that the results will be of value to ER efforts.

They are

1. A Corrective Activities Program to characterize the active
Resource Conservation and Recovery Act (RCRA] firing site at
PHERAMEX {Mason 1993, 10-0046). This study will measure
what RCRA hazardous base constituents are eroding off the
site and will include toxicity characteristic leaching procedure
(TCLP) metals, uranium, beryllium, semivolatile organic
compounds {SVOCs) and HEs. This program is expected to be
completed in the summer 1993,
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2. A study to comply with the new radiological contamination
manual, PHERMEX is being studied to develop guidelines for
the control of DU in outside areas {Mason 1893, 10-0046).

Therefore, it seems reasonable 1o wait until these studies are finished belore
characterizing tha active firing sites.

Active sites and related PRSs for which this RFl Work Plan is proposing that
characterization be deferred until decommisgioned are:
1. PHERMEX— SWMUs 15-003, 15-006{a), and 15-008{g).
Seciion 8.2

R45-— SWMUs 15-006(d), 15-008(g), 15-009(b). Section 6.3
R44— SWMUs 15-006(c), 15-009(c). Section 6.4

Ector— SWMU 15-006(b), 15-009(h}. Section 8.5

5. R40— SWMU 15-008(d). Section 6.6

PRSs at active sites for which sampling plans have been developed later in this
work plan include the following:

1. All PHSs in The Hollow (except those in Chapter 5, NFA)

2. PHERMEX [SWMU 15-004({h}]

3. R44 [SWMU 15-008(b)}

4. R40[SWMU 15-014(h)]

> @

6.2 PHERMEX Facility
SWMUs 15-003, 15-006(a), 15-00%{(g)

6.2.1 Site Description

For the past two decades, PHERMEX Facility (Figure €.2-1) has been used 1o
examine the performance of new Los Alamos nuclear weapon designs and all
major changes 1o stockpile weapons through a process called dynamic
radiography. In dynamic radiography, PHERMEX is used to produce extremely
short-duration bursis of X-rays. After passing through the test object during the

explosion, the X-rays are recorded on film as an image of the test device st a
preselectad time,

Although PHERMEX does have an interim status permit for disposal by
detonation of waste ME scraps, the facility has never been used for this
purpose. The SWMU associaled with this aclivity is 15-003. SWMUs 15-006(a)
and 15-003 are at the identical location at PHERMEX and should be included
as a single SWMU,

6.2.2 Potential Source Terms

As a firing site, PHERMEX has the potential for depleted uranium (DU},
beryllium, lead, mercury, thorium, and residual HE contamination. Because HE
contamination has not been observed at firing sites such as these on TA-15
(DOE 1989, 0271), the likelihood of ME contamination being found here is
small, Experiments at TA-15 were not intended to investigate explosives but,
rather they used explosives with well-established properties, making residual

AR Work Plan for OU 10856 6-3 June 1993



Deferred unitil Decommissioned

Chapter 6

\ Firing Point H
b 15-004{h} sampling
Py
1
¢
f
i
PU
’ ! ‘-:{51
f 15-010{c)

sampling ™. "I

185

C-15-011
sampling . "

15-014{1)
KFA

18-014{d) —+
NFA

-

. 71008

Water
Canyon

15008 —
D&D

_15-013(a) NFA

18-013(b) NFA
aka C-15-012

Active Firing
Point

C-15-013 " 053
o2 15-006(a)

NFA

-
-~

-

- -

RF! Work Plan for QU 1086

Figure 6.2-1 Site diagram of PHERMEX facility, showing ali PRSs (D&D, NFA, and sampling).

June 1983




Chapter 6 Deferred until Decommissioned

HE contamination unlikely. Nevertheless, spot tests for HEs should be
underinken at D&AD.

During the time period 1961 through 1971, a maximum of 4000 kg of depieted
uranium was expended on the PHERMEX site {(Venable 1990, 10-0010}. During
thal same time period, about 150 kg of betyllium, 250 kg of lead, 40 kg mercury,
and 40 kg of thorium were expended. Since 1971, less than 1000 kg per year of
uranium-238 has been expended on the PHERMEX firing site, Beryilium usage
has decreased from about 10 kg per year in 1971 to about 3 kg per year in
1987,

The EGAG geral survey resulls [Fritzsche 1989, 10-0033 {Appendix H)] show
that in 1982 the PHERMEX site contained the second largest concentration
of Pa-234m (and thus U-238) in the soil surface of all the firing sites on OU
1086. These results were used to estimate that PHERMEX contained one-
seventh of the arnount of radioactive material on Firing Site E-F. This is within a
factor of 2 of the ratio estimate from maximum possible expended quantities of
uranium from inventory hsts (Venable 1980, 10-0010). This is reasonable
confirmation of the quantity of uranium on these two firing sites. Of the two firing
sites, only the PHERMEX site has been used since 1982,

in the radiological survey of TA-158 conducted in 1991 (Schlapper 1991,
10-0009), contact exposure rates from background fo as high as 5 mR/h couid
be found at selected locations on steel blast shields or mats at the PHERMEX
firing point. These rates are due to the presence of large chunks of depleted
(DU} that were scattered during the explosions,

6.3 Fiting Site R-45
6.3.1 SWMUs 15-008(d), 15-008(g), 15-009 (b)

Firing Site R-45 (Figure 6.3-1) is the least used of the active firing sites on
TA-15. The area was originally built in 19561 and has been used only for smail
quantities of explosives. Two experimental firing points at this location shown in
Figures €.3-2 and 6,3-3, ard the existence of nearby trees attest 1o the small
size of the explosions conducted at this site. The sandbags [SWMU 15-008(g)]
are considered to be pan of the firing site SWMU {15-006(d)] and not as a
separate SWMU. The septic system, SWMU 15-008(b) is also inchuded in Firing
Site H-45. 1t was last used in the fall of 1992 for special small experiments using
less than 1 Ib of explosive charge.

The radiological survey of 1991 {Schlapper 1991, 10-0009) found exposure
rates up to 10 mA/h at the surtace of the camera building closest to the firing
point. Backgrourtd levels were approximately 0.1 mR/h at 30 cm distance from
the building. Again, locaiized with radiological radings can be oblained due to
the presence of chunks of urarium.

The aerial radiclogical survey of Fritzsche (Fritzsche 1988, 10-0033)

{Appendix G) did not detect any gamma radicactivity from Pa-234m above
background at Firing Site H-45.
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Figure 6.3-2 Firing Site R-45 looking east (photo taken July 1982).
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£3.2 Potential Source Terms

No estimates of uranium, beryilium, and lead have been made for R-45, and
charactenization levels will be needed at D&D. The quantities of metals are bw
in comparison to other firing sites.

6.4 Firing Site R-44
SWMUs 15-008(c) and 15-008{c)

64.1 Site Description

The third most extensively used firing site at TA-15 is known as R-44, named
afler the control room at this site {Figure 6.3-1). This firing site was built in 1951
and was used extensively from 1956 through 1978 for diagnostic tests of
weapon components. Since PHERMEX and Ector were put into operation, this
site has been used for small experiments, the |ast time being September 1982,
The diaghostic capabilities at R-44 are different from and extremely modast
compared with those at PHERMEX and Ector. The septic system at SWMU
15-009(c) is included in Firing Site R-44.

The firing site SWMU 15-006(c) is located on a relatively open flat area on &
very narrow mesa jutting over Three-Mile Canyon. Consequently, some debris
from the explosions has been scattered through the air into the canyon on elther
side of the firing site. In addition, a shelf of soil and debris [SWMU 15-008(b))
was made on the north side of the firing site when remnants and debris from
tests were pushed into this area. A sampling plan for SWMU 15-008(b) is given
in Chapter 9.

5.4.2 Potential Source Terms

From 1953 to 1978 approximately 7000 kg of uranium (largely DU), 350 kg
baryllium, and only 158 kg of lead (Rasmussen 1992, 10-Q005) have been
expended on Firing Site R-44. The sampling data as explained below (DOE
1889, 0271) for the site, however, show concentrations of lead and uranium
higher than those for beryilium by factors of approximately 30 and 50
regpectfully.

The aerial radiological survey (Fritzsche 1989, 10-0033) can be used {0
estimate that in 1982 the amount of uranium in the soil at Firing Sile R-44 was
approximately 0.04 of the amount of uranium on Firing Site E-F, or
approximately 2300 kg.

The land based radiological survey of 1991 (Schlapper 1991, 10-0008) found
small pieces of uranium on the R-44 firing site area. Measured exposure rates
ranged from 50 mP/h {again due to lumps of DU on contact fo as low as 0.1
mR/h {(background values). The area was partially cleaned up and large chunks
of uranium were removed.

A more extensive sampling effort was underiaken in the Idaho Naticnal
Engineering Laboratory {(INEL) Environmental Survey of 1987 (DOE 1989,
0271}. Samples were taken at four radii from the center of the firing site
{10, 100, 250, and 450 f1). None of the samples confained detectable guantities
of HEs. Lead, beryifium, and uranium essentially decreased with distance from
the center of this firing point. Lead decreased from 513 mg/kg in the center of
the test area {0 12 mg/kg at the greatest radius. Beryliium decreased from 16.3
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mg/kg at the center to 0.6 mg/kg at the greatest radius. Uranium-238 also
decreased with distance from the center (725 to 45 mg/kg). Average soil
background levels are: for lead 28.4 mg/kg, for beryllium 2.4 mg/kg, and for
uranium 3.4 mg/kg (Longmire et al. 1993).

The health-based risk assessment carmried out for occupational workers {Section
4.3.4 and Appendix F} indicates that the concentrations of these hazardous
materials are far below levels of concern for occupational workers.
Characterization of Firing Site R-44 can therefore be deferred until
decommissioning.

6.5 SWMUs 15-006(b) and 15-009{h); Firing Site Ector

6.5.1 Site Description

Ector is located at the junction of the road to TA-36 and the road extending
north to Firing Sites R-44 and R-45 (Figure 6.3-1). in a manner similar to most
new firing sites, the control room is protected by being underground rather than

separated by distance from the explosion.

Ector will be evaluated more comprehensively after the migratory contaminant
studies discussed in Section 6.1 have been completed.

6.5.2 Potential Source Terms

Ector has been used from the mid-1980s to the present time for dynamic
radiography of explosion-driven weapons components in a manner similar 1o
PHERMEX. However, it has not been used as extensively as PHERMEX so the
potential for significant contamination by uranium, beryitium, and lead is much
less than that for the PHERMEX site. For exampie, the beryllium expended at
Ector is believed to be less than 10 kg (Rasmussen 1992, 10-0005).

Prior to the Ector installation and building TA-15-306 construction, building
TA-15-280 was the control room for the firing pad that exists today. The firing
site was used periodically from 1973 1o 1982. The aerial radiological survey of
1882 (Fritzsche 1989, 10-0033) (Appendix H) did not reveal any radicaciivity
above background at this site.

The radiological survey of 1991 (Schiapper 1991, 10-0009) reported a range of
contacl exposure raies from not detectable to as high as 25 mR/h at selected
locations on blast shields or mais or on individual uranium pieces located on the
soil.

Samples from the surface and 3-ft depth were taken at the location shown as
PF-MH-15A on Figure 6.3-1 for the Sanitary Wastewater System Consolidation
(SWSC) project {Fresquez 1991, 10-0003). The uranium varied from 8.9 mg/kg
to 20.3 mg/kg. These are significantly above tuff background levels of uranium
which vary between 2.9 and 10.1 mg/kg (Longmire et al. 1693). All other
hazardous constituents of interest, such as TCLP metals, RCRA target
semivolatile organic compounds SVOCs, beryilium, HE residues, were at
background or below detection limits.
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Since the septic system at SWMU 15-008(h} is still active, and presents no
current risk 1o users,

Because of these results, and the lack of current risk to users, we recommend
the Ector site for characterization when the firing site is turhed over for D&D.

686 Building Debris South of Building TA-15-22
SWMU 15-008(d)

68.1 Site Description

This building TA-15-22 is located northwest of The Hoflow on an access road off
the main road approaching R-40 {see map Appendix A). It was firsl constructed
in the 1970s as a control center for the experimental accelerator in building 203
in The Hollow. This accelerator was a small prototype for the accelerator that
becarne PHERMEX. it was anticipated that there would be a sizable beam from
the experimental accelerator, which would need a remote control center and
which was connected by aboveground cables (see Appendix A}, placing it in the
area associated with R-40. However, the beam was never used at maximum
power so TA-15-22 was never used,

66.2 Potential Source Terms

Activities involving hazardous materials, such as the machining of MEs, were
not carried out at TA-15-22. No building debris was present in 1992 near
building TA-15-22. The building and surroundings will be surveyed for HEs and
uranium according to the standard operating procedures (SOPs) for D&D of
the buildings at TA-15 when building TA-15-22 is decommissioned. Building
TA-15-22 is a candidate for the Laboratory's D&D projects beyond 1998 (Booth
1992, 10-0036).
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Chapter 7

Inactive Firing Site

70 SAMPLING AND ANALYSIS PLAN FOR INACTIVE FIRING SITE E-F,
SWMU 15-004(f} AND RELATED POTENTIAL RELEASE SITES

A number of firing siles, located at TA-15, were in use from the establishment of
this Technical Area (TA)-15 in 1845 untii 1972, These sites have been inactive
since that time and some have been decommissioned,

This chapisr provides the description, data needs and cbjectives, and
sampting plan for Solid Waste Management Unit (SWMU} 15-004(f) and reiated
SWMUs 15-008(a) and 15-009(e) and Area of Concern (AOC) C-15-004.
Although there are several inactive firing sites, we have chosen to address E-F
site first (Figure 7.3-1) and separately from the other firing sites because of its
unique features. These unique features include very large detonations, the
longest used, currently inactive, firing site, the highest leve! of radicactive
contarmination at TA-15, the largest amount of quantitative scientific data
assembled, and the largest area (about 60 acres).

7.1 Introduction

The overall goal of the field investigation for SWMU 15-004(f) and the other
sites addressed in this chapter during the first phase of RCRA Facility
investigation {RFl) is to make a determination, based on realistic future land
uses, of the presence or absence of contaminants in the soils and subsurface
refative to the levels that could threaten human health and the environment.
Conceptual models for potential exposure to receptors by hazardous materials
in these SWMUs, including potential exposure routes, pathways, and receptors,
have been identified in Chapter 4 of this Operable Unit {(OU)) 1086 work plan.
The principal potential migration pathways for these SWMUs are aerial
resuspension and erosion by surface run-off. Both of these pathways are being
addressed by an ongoing study on aerial resuspension and a future study of
surface run-off that is being planned for the next fiscal year. These resulis in
conjunction with results from this sampling and analysis plan, will be available
for evaluation. (see Chapter 6)

7.2 Data Needs and Objectives and Investigation Rationaie

The overall objective of the sampling and analysis plan is to determine the
nature and extent of the contamination, specifically the surface and subsurface
radial extent of the contamination from the firing point.

Since uranium, beryllium, and lead comaminants represent by far the most
significant contamination at E-F site, they are the primary focus of SWMU-
specific investigations. Other contaminants are known or suspected 10 exist at
TA-15 only in very limited quantities and generally will be associated with the
aforementionad contaminants. Spot tests for high explosives (HEs)will be
performed, Thus, sampling plans will take these factors into account to
maxirnize the effectiveness of the RF by focusing on a set of TA-15 indicator
analytes. The field investigation logic assumes thal potential comaminants of
concern (COCs) will first be surveyed for and detecied by radiological and other
analytical methods performed in the field, followed by discrete sampling and
analysis for a limited set (20%) of indicator analytes, where the indicator
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analytes are above background. Note that a statistically based sampling
strateqy (discussed in Chapter 4) was used to define sampling needs at some
of the shtes.

Of the three relaled potentiai release sites (PASs) associatled
with SWMU 15-004(f) [15-008(a), 15-009{e}, and C-15-004], only
15-008(a} has been incorporated into the main E-F sarnpling plan because it is
an area where debris from E-F site has been placed; 15-00%{e) and C-15-004
have separate small sampling plans related 10 their specific needs, which are
addressed after SWMU 15-004(f).

7.3 Firing Site E-F; SWMU 15-004(f)
7.3.1  Introduction

Firing Site E£-F, localed on TA-15, has been the most extensively used firing site
at the Laboratory, both in terms of continuing length of use and quantities
of uranium expended. E-F site was established in 1947 for tests using up to
2500 b of explosives and was used extensively through 1973, The site was last
used in 1981. This is a large area; the sampling plan covers aboul 60 acres.

Initially, natural uranium metal was used in the devices thal were tesled.
Between 1945 and 1957, an estimated 43 000 kg was expended on E-F
site. After 1957, approximalely 20 000 kg of depleted uranium (DU} was
expended (Venable 1880, 10-0010) The principal effects on the ecosystem of
the uranium particulates spread over lhe area of a firing site arise from the
radicactivity of the uranium, thorium, and some prolactinium isotopes and not
from the radiocactivity of the radon isotopes. The radon isotopes are mainfy
removed during the milling and refining of uranium. These effects result in a
much fower specific activity than would be encountered in uranium ores.

In 1982 the Laboratory was surveyed by EG&G-Energy Measurements with
radiological detectors mounted in a helicopter (Fritzsche 1989, 10-0033). The
main gamma rays detected from the soils of TA-15 were the 765 and 1000 keV
gamma rays altributable fo Pa-234m, a daughter product in the decay chain of
U-238. Results of this effort specific to TA-15 are shown in Figure 7.3-2, Three
areas on TA-15 with concentrations of Pa-234 above background were
observed. If one compares this figure with the topographic map in Appendix A,
the areas of increased activities of Pa-234m can be detined as E-F siie,
PHERMEX site, and TA-15-44 site. No other firing sites in TA-15, active or
inactive, exhibited Pa-234m in excess of detection limits for this method of
analysis. This supports the focus on E-F site, which has the greatest
contamination.

73.2 Background and History

Portions of TA-15 (R-site) were used for explosive testing as early as 1943
(LASL 1944, 10-0044). It was decided in 1946 (LASL 1947, 0461) that a large
firing site be located on R-Site and that B-site, be made into a
permanent firing site for the Laboratory. E-F site originally may have been a
single Firing Point D {ENG-C15200, 1944, 10-0019), which in 1947 was
expanded into a large Firing Point E (Figure 7.3-1) and a smailer Firing Point F.
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Firing Points E and F were both connected to an underground, timbered, control
room (TA-15-27, known as R-27} located approximateily 600 # to the southwest
of Firing Point E. Mo information has been located relating to the amount of
uranium expended at the original single Firing Point D. As will be noted later
(Subsection 7.3.5), existing information indicates thal the original Firing Point D
may have been used for some tests. A site diagram for Firing Sile E-F is shown
in Figure 7.3-1,

Firing Points E and F were originally depressions in the soil. As tests were
conducted, the soil was either regraded to level the disturbed earth or new
gravel was brought in to fill depressions. Eventually nearby soil was mounded to
the nonh and south of Firing Point E to protect some TA-15 site buildings.
Current condttions at E-F Firing site are shown in Figures 7.3-3, 7.3-4, and
7.3-5. Explosions were carried out between the two farge mounds in Figure 7,3-
5. The mounds were located such that they reduced the potential for
shrapnet obvious being sent in the direction of laboratory buildings, especially
TA-15-40.

7.3.3 Wasle Handling Practices

No major effort has been carried out t0 remove or remediate dispersed
hazardous materials that may be preseni on E-F site. Afier each explosicn,
debris from the test as well as noticeable pieces of uranium metal were picked
up in an effort to organize the area for the next test. On some occasions
a bulldozer was used to regrade the area at the explosion (Robbins 1954,
10-0030); the rubble was added to the mounds on each side of the firing site. In
other cases, gravel was brought in 1o fill the depressions in the ground that were
made by the explosions. However, no effort was made 1o remediate the area of
its potentially hazamdous materials. Today one can still locate chunks of uranium
metal scattered about, which are slowly oxidizing to yellow-colored uranium
oxides, as shown in Figure 7,3-6. This gravel was bulldozed from the detonation
point fo these locations.

7.3.4 Potentisily Hazardous Materials on E-F Site

The first main hazardous malerials on E-F site probably is uranium metal and its
oxidation products. The radicactivity of depieted wanium and its oxides is low
compared with natural uranium ores because mosi of the decay-chain products
were removed in the mining, milling, and metal manufacturing process. The
uranium on E-F site may be of concern because of its heavy metal toxicity
(which may be more meaningful than the radiclogical hazard) and because
significant quaniities are present on the surface and near-surface of the ground.
However, at these locations, #t is not readily accessible 1o potential receptors
other than site workers and local animal and plant life.

it is estimated from various records (Venable 1880, 10-0010; Rasmussen 1992,
0005) that up to 63 000 kg of uranium metal, both natural and depleted, may
have been expended at E-F site over its lifetime of use. Shrapnel and/or pieces
of uranium could have been scattered up to approximately 3500 ft from Firing
Point E-F during very large explosions, but the main area containing the
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Figure 7.3-3  View to the west from top of mound at E-F site Figure 7.3-4 View to the east from top of mound at E-F site
{photograph taken July 1992). (photograph taken July 1992).

e

Figure 7,~ & mounds at E-F site, viewed from the road between R-40
and TA-36 close to the Ector turnoff (photograph taken July 1992).
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uraniufn is within 1000 fi of the firing point. Much of the uranium, especially the
smailer particulates, oxidize during the explosion and upon exposure to the air
after being deposited on the soil. See Table 7.3-1.

A second polentially hazardous material scattered on E-F site is bervilium, also
part of some explosive devices. Dunng the operational lifetime of E-F site, an
estimated 320 kg of beryllium {Rasmussen 1892, 10-0005) were scattered by
the tests along with the uranium. It is assumed that the beryllium was also
partially oxidized during explosions, Because of the iow soil screening action
level for beryllium, beryllium may be a more significant contaminant than
uranitim,

Lead and mercury were used in some of the explosions at E-F site. However,
the records do not provide an accurate estimate of the total amount of thesa two
materials expended. Rasmussen (1992, 10-0011) reports that approximately
100 kg of metallic lead were used at Firing Site E-F between 1962 and 1970.
Mercury was used in smaller quantities than lead but the actuai amount is
unknown.

High explosives and their residues, on the other hand, are not thought to be
present at E<F site or at any other firing site on TA-15. Tests carried out at
TA-15 firing sites have not been tests of the HEs themselves but use the HEs to
drive implosions or explosions. Therefore, complete burning of the HE is
expected during a test. Chemical spot tests for HEs at the firing sites of TA-15
show no evidence of unexploded HEs (DOE 1989; 0271, Hatler 1890, 10-0038),
However, chemical spot tests will be repeated.

TABLE 7.31

AMOUNTS OF TOXIC METALS USED AT E-F SITE OVER ITS LIFETIME

Scresning Background
Estimated Action Lavel of soil
Amount at Level {mg/kg)*

E-F Site (k) {ma/kg)

U 63000 240 6.27

Be 320 0.16 2.37
Pb 100 500 28.36
Hg <100 24 unknown

*Longmire et al., 1993.
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7.5 Quaniities and Locations of Potentiatly Harxardous Materials

Firing Point E-F has been extensively studied in the past {(Hansen and
Miera 1976, 0769:; Miera et al. 1980, 10-0045; and Mansen and Miera 1977,
0128). Figures 7.3-7 and 7.3-8 are redrawings of the location of samples and
the results of these studies. The uranium concentrations varied from over 4500
mg/kg of soil at the firing point 1o less than 200 mg/kg at many locations some
300 m from the firing point, The surface data are of sufficient quality to build on
for Phase | studies. The subsurface data may be less welf characterized,

Using these data, White et al. {1980, 0771) have determined isopleths of
greatest probability for various uranium concentrations by using a method for
analyzing spatial data called kriging. Kriging is a geostatistical method of
developing iscconcentration contours based on field data and probabliities.
These kriged surfaces are shown in contour maps in Figures 7.3-8 and 7.3-10.
These isopleths are used laler to develop the sampling plan proposed for E-F
site.

Two points were brought out by the sample results and the isopleths.
1. Two areas of high uranium concentration are indicated, which
supports the staterment in Subsection 7.3.2 that the location for
Firing Point D may have been some 200 m to the west of Firing
Point E.

2. The isopleths at approximately 200 to 400 mg/kg are the most
important in relation to the sampling plan because these
represent the uranium concentration that must be further
delineated based on screening action levels.

An unusual feature of this site are the large chunks of uranium that give
localized high radiclogical readings. An early part of the sampling plans involves
locating such chunks, with fieki radiological detectors.

Soil samples were collected up to 30 cm deep by Miera et al (1980, 10-0045),
An order of magnitude decrease in uranium concentration is normally found for
the top 25 to 30 cm of soil. However, the trend is far from being unfform, So that
the potential for transport of uranium as uranium metal or oxide particulates and
also as adsorbed to soil particulates could be evaluated {Subsection 7.3.7),
Miera et al. {1980, 10-0045) determined the particle size and uranium content of
soil separates. In general, an exponential decrease of uranium concentration
with distance was observed for all soil sizes. There is, however, an appreciable
variation in this generalily as a function of both distance and depth.

Cokal and Rodgers (1985, 10-0001) measured both dissolved and suspended
uranium, beryllium, and lead in ponded snowmelt at various locations during the
spring. The highest dissolved uranium concentration (approximately 1.5 mgrkg)
was found close to the detonation point. Dissolved beryllium and lead
concentrations in the same samples were undetectable. However, suspended
particulates {would not pass through a 0.4-um filter) with beryilium
concentrations up to 0.01 mg/kg and with lead concentrations as high as 0.3
mg/kg were found.
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Figure 7.3-7  Polar coordinates sampling pattern used at E-F site
{White, ef al. 1980, 0771}.

Figure 7.3-8  Contour map of uranium cencentrations (ug U/g soil) at E-F site
{from table 1, White, et al, 1980, 0771).
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{White et al. 1980, 0771},
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7.3.6 Potential Pathways

Technical Area 15 presently is isolated by a substantial distance from potential
receptors, other than occupational workers. The closest human residential
receplors are at Los Alamos townsite by the pathway of airborne resuspension
{Section 4.2.2} and in White Rock by the pathway of storm-driven water run-off
into Potrillo Canyon as well as by airborne resuspension. Animals and plants
are also receplors.

7.3.7 Uranium Concentration along Potential Pathways

Firing Site E-F is located approximately in the center of a large, relatively fiat
area of Three-Mile Mesa (Figure EXEC-3). The main water run-off is southward
to Potritlo Canyon. A minor run-off pathway is northeastward to a small tributary
of Three-Mile Canyon, which empties into Pajarito Canyon. Both Potrille and
Pajaritc canyons empty into the Rio Grande near White Rock. As noted in
Section 3.5, these canvons do not experience perennial surface water flow.
Figure 7.3-11 shows an aerial photograph of taken in 1974 of E-F site .

Samples were collected by Miera ef al. {1980, 10-0045} beginning af the E-F
firing point and exiending along the main drainage pathway from the mesa top
southward into Potrillo Canyon. Samples were not taken along the minor
drainage pathway northeast into Three-Mile Canyon tributary. In general,
concentrations of uranium were found to decrease with distance away from the
detonation point and also to decrease with depth in the soil. Beyond 1400 m
from the detonation point and within Potrillo Canyon, the concentration of
urapium in the samples continued to decrease with levels not too different from
background values for uranium in tuff. These results suggest significant uranium
spurces still remain on the the mesa top.

Two mechanisms by which uranium has been and may currently be transported
from the firing sites on mesa tops to the canyons are:
1. Surface water run-off carries both dissolved uranium {up fo
0.65 ug/mi) and suspended particulates of uranium {up to 400
ug/mi} from the fiting sites on the mesa tops. The gquantity of
uranium associated with the particulates is much greater than
that which is dissolved (Becker 1891, (1899), and

2. Explosive-driven particuiates are scattered over large areas by
large tests.

Both mechanisms are subject to ongoing studies, see chapter 6,

7.3.8 Dats Needs

The following data are needed for E-F site;
1. The surficial extent of uranium concentrations greater than the
240 ug/g determined by the screening action level {(IWP - 1982,
0768) as the level of concern for Phase | investigations,

2. Depth to which the uranium exceeds the concentration of
240 ug/g,

BF Work Pian for QU 1086 712 June 1993
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Figure 7.3-11  Aerial photograph taken in 1874 of E-F site,
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3. Suriace and depth in which beryllium and lead exceed the
concentrations of 0.16 and 500 pg/g, respectively, given by the
defined screening action level,

4. The presence or absence of undocumented mercury and other
metals: the screening action level for mercury is 24 mg/kg,

5. The presence or absence of residual HEs,

6. Rate of transport of particulates from E-F site to the canyon
drainages, and the rate of iransport along the canyon
drainages, and

7. Rate of resuspension of contaminated particulates into the air
due to present day activities and climatic conditions,

7.39 Sampiing Plan

The sampling plan is divided into the following sections:
¢ Site land survey

* Radiological ground survey for
Identification of large chunks of uranium metat and oxides
Site survey lateral extent of uranium

®  Chemical site screening survey

®*  Sampling for residual high expiosives

* Lateral extent of uranium in natural terrain

*  Vertical extent of uranium, bervllium, and lead in natural terrain

*  vVertical exient of uranium, beryllium, and lead on man-
disturbed terrain

The results from any part of the sampling plan may modify the rest of the
sampling plan if unforeseen results are obtained, An outline of the sampling
plan for E-F site is presented in Table 7.3-2, (at end of chapter) which also
addresses the other potential release sites (PRSs) associated with E-F sife.
Tabie 7.3-3 presents the sampling and analysis plan and is given in Appendix |.

7.3.8.1. Site Land Survey

If the positions of samples are tc be accurately identified, the site must first be
surveyed and the sampling grid established. A 200-fi grid has been determined
to be necessary (see chapter 4, section 4). Figure 7.3-12 shows the grid
location. The grid extends a 1000 ft in all directions from the firing point.
Surveyors will survey the grid and mark the grid points.
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TABLE 7.3-2

OUTLINE OF SAMPLING PLAN FOR EF SITE
TOTAL AREA 60 ACRES

FIELD SCREENING

LABORATORY ANALYSES

£
& =
2 E ;g £ |E
TOTAL » HE[E12]. B EEIEEILIE "
A. SWMU 14-004(f)
1. Sile Survey
2.. Radiological Survey
{lateral extent of U) X
3 . Sampling for residual HE 70 50 |35 X TBO after field screening
4. Lateral extent U, Be, Pb 70 100 | x X 14 {x {x|x]x
5. Vertical extent U, Be, Pb
{undisturbed, at 6" and 2'} 29 100 (29[ X X B X X X]X
6. Venicai extent U, Be, Pb
{disturbed, al 6°, and ai 1uff) 6 100 6| X X 1 IxIxixlx
7. Sampling for Hg 105 50 |53 X TBD after tield screening. If necessary will
— be Eﬂformedwﬂh U, Be, and Pb —
B. SWMU 15-008(a) 100%
debris a 100 3 X X X I X I XXX X X
C. AOG 15-004
transformer station 2 100 2 X
3. SWMU 15009 (e} 2 100 X X X IX X lz Ix r( y X X x| %

NOTE: Lateral extent sampi. .. includes collection of 59 samples at Firing Site E-F, 2 samples at Firing Point D, 3 Samples al Firing Poin F, 3

sﬂa& in the drainageway to Polrillo Canyon and 3 samples in the drainageway to the northeast.
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=3 Grealer than 400 pg U/g Soil
200-400 pg U/g Soil
[ Less than 200 pg U/g Soil

H1 Hot Spot greater than
2200 g U/g Soil

H: Hot Spot greater than

5300 pg U/g Soii

Ector
Facility

Potrillo
15-004(7) Mesa
ot 350040 ® ® & . A .
® ¢ 15.009(e) o~ Firing Point F
X
A X
® @ ® s 1@ . ® ¢ @ ® ®
15-008(3) —> &3
S0
- * * * ‘_»’ '6.\‘ -* - - & ] -
0 200 400 # : » = Grid points
et f zotnilc L ® = Surface soil samples(on grid points)
Sampling grid at anyonz & = Subsurface soil samples
200-ft intervals % x = Surface soil samples(on biased points)

Figure 7.3-12  Site diagram for Firing Site E-F with sampling plan. The contour map of

uranium concentrations is taken from Table | (White et al. 1880, 0771).
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7.3.8.2 Hadiological Ground Survey

Large chunks of uranium metal and oxides provide anomalously high values of
radiological contamination over the average of the entire area and bias the
statistical studies. Radiclogical screening with land-based gamma or X-ray
detectors (Appendix G) or equivalent instrumentation will be performed
extensively to

1. ldentify large chunks of uranium metal and oxides, and o

2. Determine the fateral extent of uranium in terrain,

7383 Chemical Site Screening

Using the same grid set up for the radiclogical survey, field screening will be
carried out for uranium, lead and mercury using X-ray fluorescence or an
alternate methed. Beryllium field screening will be conducted using laser-
induced breakdown spectroscopy.

7.39.4 Sampling for Residual HE

No HE contamination has ever been found even though tested for on numerous
occasions. We propose to carnry out field tests over 50% of the sampling points
shown in Figure 7.3-12. If any of these spot field tests are positive, samples will
be sent out for analytical screening.

7.3.9.5 Lateral Extent of Uranium Beryllium and Lead

Estimates will be made from the results of chemical site screening (Section
7.3.9.3.). Samples (20%:} will then be sent for lab. analysis.

Figure 7.3-12 exhibits a 200-ft grid superimposed on Figure 7.3-8, the isopleths
of experimentally determined uranium concentrations. In addition to the regular
grid, locations will be marked at 100-#f intervals along the estimated midpoints
of the south drainage and the northeast drainage.

The Phase ! investigation of the lateral extent of spread of uranium, beryllium,
and lead will extend outward from the areas already sampled in earlier
investigations (see Figure 7.3-12). As stated in Subsection 7.3.4, shrapnel
and/or pieces of uranium could have been scatiered approximately 3500 ft from
the detonation point, although the main area of uranium is expected to fie within
1000 ft of the firing point. Sampling will be performed out 10 a distance of 10001
during the Phase | investigation or until natural barriers (such as canyon walls)
are reached. Since the blasts are expecied 10 have dispersed matenals more or
less equally in all directions, surface soil samples will be collected in a grid
configuration encircling the sile. The number of samples fo be collected is 59.
This number, which corresponds fo a 85% confidence interval, was selected
because the tolal area that is likely to be contaminated is judged to be no more
than 5% of the tolal area exiending outward from the already characienzed arga
to a distance of 1000 fi from the firing point. Chapter 4 provides an explanation
of how the number of samples is correlated to the confidence interval.
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As adjuncts 10 the main grid, there are sampling plans for the mounds, Firing
Point D, Firing Point F, and the main water run-offs from the mesa top, as
shown in Figure 7.3-12. The sampiing strategy for the mounds is presented in
Subsection 7.3.9.7.

There will be only sub-surface sampling at the mounds near Firing Point E
because the grading and moving of the soil has been so exdensive means the
quality of the soil will be fairy uniform.

Sampling of original Firing Point D entails collection of two surface soit samples
at random locations within the boundaries of the SWMU. A small number of
samples was chosen for Phase | investigation of Firing Point D because the
firing site is known o occur within the 200-400 my/kg uranium isopleth shown in
Figure 7.3-12. Two sarnples are appropriate for samples of sites in which 70%-
80% of the area is suspected of being contaminated. The large area of
suspected contamination was judged to be appropriate when sampling within
proximity of the point of firing of explosive devices was considered.

Firing Point F lies outside of the characterized area shown in Figure 7.3-12.
Thus, the presence of contaminalion at Firing Point F has not been assessed,
For purposes of the Phase | investigation, it was decided that at least 60% of
the area within a 100-ft radius of the firing point contains uranium, beryllium,
and lead. To achieve a 85% confidence level that contamination will not be
overlooked, three sampies will be collected within a 100-ft radius of the firing
point. The sampie locations will be biased, with cne being located at the firing
point, another 50 ft from the firing point, and the third 100 ft from the firing point,
The direction of sampte location from the firing point should not be a factor in
sample placement because the explosions are expected to have dispersed
particles uniformiy in all directions, These samples are not shown in Figure 7.3-12.

The two surface drainages, one direcled south and disappearing inlo Potrilio
Canyon and the other draining to the northeast of E-F site, will be sampled.
Because they drain contaminated areas within E-F site (Figure 7.3-12), it is
likely that at least 50% of the area within the drainage channels contains the
sarme materals as those to be sampled at site E-F. Therefore, three samples
will be collected in each of the two drainage systems. The sample locations will
be biased to points within the drainage ways that contain collected sediments. A
50-ft distance minimum will be maintained between sampling polnts. All
sample locations will be outside of the characterized area shown in Figure 7.3-12,

7396 Vertical Extent of Uranium, Beryllium, and Lead in Natura}
Terrain

The axent of uraniuan, beryllium, and tead at depth cannot be determined at
depth unless samples are physically taken by digging. The same grid locations
that were surveyed for surface screening are to be used for depth samples.
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Core samples will be taken in plastic-lined barrels at each location to 2 ft in
depth. Each core, beginning with cores farthest from the detonation paint, will
be field-laboratory surveyed both radiologically and chemically to determine the

contaminants in any 6-in. portions of the cores.

The sampling strategy to determine the verticai extent of uranium, beryilium,
and lead consists of placement of borings to a 2-ft depih at points within the
characterized arsa and at points surrounding the characterized area. The
owuternost sampling points will be located no more than 1000 f#t from the firing
point. Although there has been a certain amount of subsurface sampling within
the characterized area, the degree of characterization of the subsurface soil
was nol as complete as the surface characterization. The decision o extend the
Phase { subsurface investigation into the characterized area is based on lack of
confidence thal the subsurface soil has been adequaltely examined 10 a depth
of 2 ft (the approximate depth to tuff). A "driven-casing” system may be used to
obtain cores, if hecessary-—digging may be sufficient,

The number of subsurface samples 1o be collected was determined by
judgment of the amount of area t 1 might be contaminated within the total area
to be sampled. Although contamination could be expected to be present in
mos!, if not ail, of the area immediateiy surrounding the firing site, the
conlaminated ares is known to decrease dramatically as the distance from the
firing point increases. Because the characterized area is included in the
subsurface sampling investigation, the total contaminated area is expecled o
be higher than that estimated (5%} for the surface investigation. A judgment of
10% tolal contamination of the subsurface soils was made. To achieve 2 95%
probability that the subsurface investigation would result in detection of
subsurface contamination #f it were truly present, a minimum of 29 samples are
required. These 29 samples are split between 6 in. and 24 in. ie. 15 at 6 in. and
14 at 24 in.

The lecatlons of the subsurface sampling points are shown in Figure 7.3-12,
Field screening will be performed for all of the samples collected, and a
percentage sent for laboratory analysis.

7.3.9.7 Vertical Extent of Uranium, Beryllium, and Lead on
Man-Disturbed Terrain

During the period from 1957 to 1872 when E-F site was used extensively for
testing, the soil at the detonation poim was disturbed many times: gravel was
added, gravel was pushed aside, large mounds of soil were added on two sides
of the detonation point, and soil was scattered by the explosions, This area
should be given special atiention 1o determine the depth of the potentially
hazardous materials because of all the mixing. Because contamination exists
throughout the mounds, cores are to be taken at greater depths than those
taken on natural undisturbed terrain.

The sampiing sirategy consisis of placement of two borings possibly using
“driven casing® systems, at the perimeter (the soil at the perimeter of the
mounds is expected 1o contain the same substances} of each mound and the
collection of one soil sampie from each mound. The scil sample from each
mound will be coillected at a depth of 1 to 2 ft within each mound. The soil

HFt Work Plan for Ol 1086 7-48

inactive Firing Site

June 1063




Inactive Firing Site

Chapter 7

borings will extend to the tuff underlying the site. Samples will be collected 6 in.
below the surface and at the soiltuff interface.

In summary, a total of six samples {two from the mounds and four from the
boreholes Jocaled al the perimeter of the mounds) will be collected during
Phase | investigation of the mounds. These will all be samples at " and 12",
and are not shown on Figure 7.3-12. Should radiological sereening of the
botiom section of the cores siill indicate umnium concentrations greater than
240 mg/kg, the depths of the coring will be increased to a maximum of another
101t

Samples will be processed and analyzed in the same manner as that of other
cores, some of these samples will be sent for laboratory analyses.

7.3.68 Sampling for Mergury

Fifty percent of the total number of samples will undergo a chemical field
screening. If no positive results for mercury are obtained, we will test no further.

However, if mercury is found, then it will be analyzed at the locations where it
was found. Testing on verlically obtained samples will be carried out at the
same time as uranium, beryllium, and lead.

7.4. SWMU 15-008(a); Surface Disposal
7.4.14 Site Description, History, and Potential Sources

Two small areas have been located at the canyon edge where debris from
explosions at E-F site has been deposited [SWMU 15-008(a)] (shown in Figure
7.3-1 and the topographical map in Appendix A). The debris comprises metal
pieces, soil, pieces of plastic, rocks and pebbles, short pieces of electrical
cable, other electrical accessories, and miscellaneous debris. Undoubtedly this
debris is contaminated with small amounts of uraniurn, beryllium, and lead.
Uranium was not detected during the aerial radiological survey (Fritzsche 1989,
10-0033). The debris is a very heterogenous mixture, and each pile is perhaps
a dump-truck load in volume.

If the material were left as it is, the SWMU would be an atiractive nuisance and
might be a higher risk to receptors, who might be inclined to dig in it or
scavenge out of curiosity. Therafore, the material should not be left as it is.

742 Action Recommended

We propose to include SWMU 15-008(a) in the ground-based radiclogical
survey of SWMU 15-004{f). Further, the run-off from E-F site passes very close
to this SWMU so that sampling resuits will becore available from past and
present run-off studies. In addition, three samples for uranium, beryllium, and
lead, and HE analyses will be taken near the debris. Three samples are
believed to be sufficient because there is a high probability that at least 60% of
the area is contaminated {much of the waste maferial was generated during test
firings). These sample ocations are neot shown in Figure 7.3-12.
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If the sampling results are positive, the area willi be included with SWMU
14-004(f). If the results are negalive, it would be cost effeclive simply to
package and transport this material to the new Mixed Waste Storage and
Disposal Area, once this facility has been licensed for mixed waste. This is a
voluntary corrective action.

7.5 AOC 15-004; Transformer Station

A transformer station designated TA-15-56 was located 20 to 30 ft southwest of
building TA-15-27, the controi room for Firing Site E-F (Figure 7.3-1}. Two
transformers were located on a wooden platform some 10 ft in the air. These
two transformers (30-gal. and 18-gal. capacity, respectively} contained oil
contaminated with polychlorinated biphenyls (PCBs). The transformers were
removed in 1989 (Francis 1992, 10-0002). These sample locations are not
shown in Figure 7.3-12.

There is no evidence of leakage on the wood platform or on the soil in a small
arroyo below the platform. However, two soil samples beneath the platform will
be field screened and laboratory anaiyzed for PCBs.

7.6 SWMU 15-009(e); Active Septic System

SWMU 15-009(e) is listed with other active septic systems at TA-15 in
Table10.2-5. We propose 1o take two samples of sludge to insure contamination
has not been missed. These are not shown in Figure 7.3-12. Lab analyses will
be conducted for radicactivity, HEs, volatile and semivoiatile organic
compounds, as listed in EPA methods 8240 and 8270 and heavy metals. If
these tests are negative, we propose no further action.
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Chapter 8 inactive Firing Sites

8.0 SAMPLING AND ANALYSIS PLANS FOR INACTIVE FIRING SITES
AND RELATED POTENTIAL RELEASE SITES

A nurnber of firing sites other than EF site, located at Technical Area {TA)15,
were in use from the establishment of this TA-15 in 1945 until 1972. These sites
have been inactive since 1972 and some have been decommissioned.

This chapter provides the description, data needs and objectives, and sampling
plan for the following inactive firing sites and related units, which consist of the
following potential release sites (PASs):

Section 8.3
SWMU 15-004 (b} Firing Site A
SWMU 15-004 (c) Firing Site B
Section 8.4
SWMU 15-004 (a) Firing Site C
SWMU 15-004 (d} Firing Site C
Section 8.5
SWMU 15-004 (g) Firing Site G
including SWMU 15-008 (c) Surface disposal area
SWMU 15-001 Boneyard
AQC C-15-001 Soil pile
SWMU 15-009 {j) Active seplic system
Seclion 8.6
SWMU 15-004 (h) Firing Site H
inciuding SWMLU 15-010 (¢} Inactive septic system
AQC-15-0M Inactive underground
storage tank
Section 8.7
SWMU 15-002 Bumn pit
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8.3 Introduction

Sections 8.3 through 8.7 describe the objectives, the background details, and
the sampiing pians for the inactive smaller Firing Sites A, B, C, G, H, and an
unnamed burn pit, and related PRSs.

The locations of these firing site Solid Waste Management Units (SWMUs) are
shown in Figure EXEC-3 and on the maps in Figures 8.3-1 [15-004{b) and {c}],
8.4-1 [15-004(d} and (a}], 8.5-1 {15001, 15-004(g), 15-008{c), 15-008{e) and
Area of Concermn (ACC) C-15-001], B.6-2 [15-004(h}, 15-010{c) and C-15-011]
and B.7-1 {15-002). These figures are given in the relevant sections.

The overall goal of the field investigation is 1o demonstrate and document that
areas containing these PRSs are suitable for continued Laboratory use or #
Laboratory institutional control of the land is relinquished and the land revers to
the US Forest Service or Bandelier National Monument (BNM) as described in
Chapiter 4, that the area is suitable for recreational use. The field investigation
will provide the information needed to delermine i remediation will be
necessary before the site is suilable for recreational use.

For the inactive firing site PRSs addressed in this chapter, RCRA Facility
Investigation {RFI} data are needed primarily to determine the presence or
absence of contaminants in the soils and subsurface relative to the levels that
could threaten human health and the environment based on realistic future tand
uses. Conceptual models for potential exposure to receptors by hazardous
materials in these PRSs, including potential exposure routes, pathways, and
receptors, have been identified in Chapter 4 of this Operable Unit (OU) 1086
work plan. The principal potential migration pathways for these SWMUs are
erosion by surface run-off and aerial resuspension.
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8.2 Data Needs and Objectives and Investigation Rationale

The overall objective of the studies of the PRSs discussed in this chapler is to
determine the nature and extent of the contamination.

A singie phase of investigation may be sufficient to determine whether
concentrations of potential contaminants are greater than screening action
levels (SALs). If concentrations are lower than the SAL, a negative answer at
decision Point 4 (see Chapter 4) resuits. in this case, the RFVCMS (Corrective
Measures Study) process will cease after Phase | has been completed arnxd no
further action (NFA) will be proposed. If this expectation is not fulfilled (that is, a
positive answer at Decision Point 4), Phase Il investigation may be required,
which coukd involve statistically based surface and subsurface sampling over a
greater spatial extend and a more detailed analyte suite,

It is aiso possible that the Laboratory may consider cleaning up some of the
smaller areas of contamination in voluntary corrective actions {VCAs).
Exampies of such cleanup would be removal of discrete large pieces of
depleted uranium (DU} or of exposed scrap from a canyon edge and trucking
this material 1o a disposal facility.

Since uranium, beryllium, and lead contaminants represent by far the most
significant contamination al TA-15, they are the primary focus of SWMU-specific
investigations. Other contaminants are known or suspecied 10 exist at TA-15
only in limited quantities and generally will be associated with the
aforementioned contaminants. Thus, sampling plans will take these factors into
account to maximize the effectiveness of the RF1 by focusing on a set of TA-15
indicator analytes. The field investigation logic assumes that TA-15 will first be
field surveyed by radiclogical methods for potentinl contaminants of concemn
{COCs) and then will be sampied and analyzed for a limited set of indicator
analytes. A ventical sampling interval of O o 6 in. has been judged appropriate
for surface soil samples. The Quality Assurance Project Plan (QAPIP) sample
requirements are summarized in Annex [il.

Both radiological {alpha, beta, gamma} and chemical for uranium and lead field
surveys will be conducted. At present, there is no field screening methaod for
beryllium. if a method is developed before sampling begins, it will be utilized at
all sites within OU 1086 at which beryllium is suspected 1o be present; laser
isotope breakdown spectroscopy is the pame candidate. In addition laboratory
analyses will be performed as shown in the relevant sampling plan tables.
Throughout this workplan subsurface sampling is defined as being to a depth of
24 in. In reality this depth will vary from site to site depending on the soit
thickness and the soil to tuff boundary.

Significant levels of high explosives (HEs) and their residues are thought to be
abzent at all firing sites on TA-15. Tests carried out were not fests of the HEs
themselves but used the HEs to drive implosion or explosion. Therefore,
complete burning of the HEs is expecied during tests. Chemical spoi tesis for
HEs al the firing sites of TA-15 showed no evidence of unexploded HEs (DOE
1989, 0271; Hatler 1990, 10-0038). However, confirmatory HE field spot tests
will be repeated on 25% of the grid points samples. If any positive resuils are
obtained, the samples that are positive will be sent out for laboratory analyses
of HEs.
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in most cases the Laboratory SWMU report (LANL 1990, 0145) lists two
structures for each of the firing sites: normaily a control chamber and a unit
where connections are made from the cabling of the device to the cabling of the
control room, called the x-unit. These are not individual SWMUs but are
separate siructures associated with the same firing site. The test explosions
normally are carried out ciose 1o the x-unit.
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83 Firing Sites A and B; SWMUs 15-004{b) and 15-004{(c})

8.3.1 Site Description, History, and Potential Source Terms

initial construction at TA-15 (R-site) was completed in 1844 (LASL 1944,
10-0044) and the site was then ready for research equipment to be instalied.
Amaong the first firing sites to be used were those known as A and B. These iwo
smail firing sites were located close together (approximately 200 ft apart)
{ENG-C 12817, 1944,10-0026} on a flat area southwest of present-tiay building
TA-15-183 (Figure B.3-1) that had formerly been farm land. The experimental
work was carried out largely at Firing Point A, where the sizes of the explosions
were relatively small. Both sites were used from approximately 1846 to 1962,
and both were decommissioned and the land regraded in 1967 (Figure 8.3-2).
Before being decommissioned, two of the structures associated with Firing Sites
A and B (TA-15-14 and TA-15-74) were surveyed and found 1o contain no
detectable levels of either radicactive matter or HEs {Buckland 1985 10-0032;
Courtright 1965, 10-0034). We believe that any contarninalion by hazardous
materials al Firing Sites A and B would be commingied in the area. Therefore,
these two SWMUs have been combined and a single sampling plan will cover
both SWMUs.

An aerial photographic survey conducted in 1958 adds to the information that
only a small area was affected by explosives; the area cleared of vegetation for
and by the explosives is small (Figure 8.3-3), There is little evidence of
vehicular activity around Firing Site B.

The amount of information regarding total quantities of hazardous materials
expended at Firing Sites A and B is minimal. From interviews with
experimenters of that era, one can conciude that natural uranium rather than
depleted uranium was used to a large extent and that only a few kilograms were
employed at a time; that other metals {(presumably beryllium, lead, and mercury}
were used but, again, in small quantities; and that only smail amounts
(10 to 20 Ib) of HEs were used,

The aerial radiological survey conducted in 1982 by EG&G (Fritzsche 1989,
10-0033) (Figure 7.3-2 and Appendix H) did not detect radionuclides at levels
above background of 10 pCi/mé (or approximately 100 pCi/g if one assumes the
activity being measured is in the top centimeter of soil). Although this
measurement is sensitive only to selected gamma-emitting radionuciides in the
top portion of the soil, one woukd not expect the contamination existing in Sites
A and B to have been totally hidden even if the sites were buried when the area
was regraded,

Surface samples were taken and analyzed for the Sanftary Wastewater System
Consolidation (SWSC) project (Fresquez 1991, 10-0003). The locations at
which these samples were taken are shown in Figure 8.3-1 {PF-15A-1 to -3,
PF-15B-2 and -3). Gross alpha, beta, and gamma activity was found at
background levels, and toxicity characteristic leaching procedure (TCLP) metais
were below Environmental Protection Agency (EPA) guidelines. Also, no
semivolatile organic compounds (8VOCs) were detected. Total beryliium and
uranium levels were at approximately background levels.
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¢ . W W, o i, 3. Wl o .
Figure 8.3-3  Aerial photograph no. 317 taken it 1958 of TA-15; the
arrow points at Firing Site A-B.
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8.3.2 Firing Sites A and B Sampling Pian

A grid will be laid out by a surveyor over the sampling area, which extends a
nominal 200 ft in each direction from a point approximately midway between the
supposed locations of A and B {Figure 8.3-1). The center of the grid will be
located 265 ft south of the east-west road from TA-15-183 toward TA-15-130,
and 190 {t east of a line extending from the eastern exige of the parking iot at
TA-15-183. The grid will be spaced 100 ft in all directions. The number of
samples collecied within the grided area was determined through use of the
slatistically based sampling strategy presented in Chapter 4. For Firing Sites A
and B, the percentage of the grided area that was assumed o be contaminated
was at least 30%. The 30% contaminated area was deemed appropriate for this
firing sile and a number of others within OU 1088. The estimale was derived
from a qualitative evaluation of how much of an area with a 200-#t radius of a
smaller firing site could be contaminated. The statistical approach described in
Chapter 4 gave a minimum number of samples to be collected as nine for
achievement of a 95% confidence that contamination would not be overlooked.
Since surface and subsurface soil sampling is desired for these firing sites
{subsurface is desired because the site was regraded), nine surface and nine
subsurtace soil samples at 2-ft depth will be coilected.

First, & land-based radioiogical survey will be completed using one of the
following systems: tripod-mounted detectors, mobile gamma spectrometry
systems, {as discussed in Appendix G) and hand held instrumentation.

The grid spacings were chosen to accomplish two things:

1. Maximum overlap of areas surveyed where the expectation for
locating uranium is the highest. Such overlap would result in a
befter spatial definition of the concentration of any radicactive
material, and

2. The inclusion of all areas within 200 ft of the center of the firing
points.

Radiological surveys, which will be conducted from the center point of the grid
and extend outward (as defined by the grid} around the center point.
Radiological surveying can cease at the discretion of the project leader when
the results for two successive incremental distances away from the center are
at background levels. As in other cases, any clearly discernible chunks of
uranium oxides will be physically removed at this point.

Sampling locations over the entire grid will be selected at random and wiil be
surface sampled and also sampled at the 2-ft depth for analytes of concern. It is
thought that 2 ft is sufficient to include all regraded material as the tuff begins at
about that depth. This sampling is 1o ensure that COCs have not infiltrated into
the soil or been covered up during the 1967 regrading process. To obtain these
near-surface soil sampies to depths of 2 ft, if digging is difficult, the spade-and-
scoep method or hand augers will be used [standard opserating procedure
{SOP) 6.08] or possibly a "driven-casing” system. These soil samples will be
field screened for alpha, beta, and gamma contamination, field screened for
uranium, beryllium, fead, and field spot-checked for HEs. No Phase | field
survey for mercury wilt be performed at firing sites other than E-F site where
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large amounts of lesting were performed. If mercury proves to be of concemn at
E-F site. it wiill be evaluated at other sites during the Phase Il investigations.
Four surface and four subsurface will be submitted for laboratory analysis.

A summary of the sampiing plan is presented in Table 8.3-1 and Appendix |
presents the sampling and analysis 1ables for Firing Site A-B.
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8.4 Firing Site C; An Aggregate of SWMUs 15-004(d) and 15-004(a)

8.4.1 Site Description, History, and Potentiai Source Terms

Firing Point C was located at the “Y" of the road from the main
TA-15 headquarters buildings to E-F site and the road to |-J site in TA-36
{Figure 8.4-1) (ENG-R 703, 1955, 10-0013). Building TA-15-7 was the
headquarters buiiding and was used as the controi room for Firing Point C. The
x-unit, TA-15-35, shown on location plan ENG-R 131 (1945, 10-0028), was at
ground level and partially covered with a berm. Explosions were conducted
within 25 ft of the x-unit. This distance indicated that the explosions were small
in size.

The firing platforrs [SWMU 15-004(a)] described in the SWMU report as "not
located" were in reality concrete slabs al Firing Point C {(ENG-C 12819, 1944,
10-0029 ) which were removed by 1947 (ENG-R 5110, 1983, 10-0022).

Firing Site C was in use from 1945 to perhaps 1948, A 1949 report {LASL 1949,
10-0047) does not mention C; thus, operations had probably been discontinued
by that date, No written documentation on decornmissioning has been found
other than ENG-R 5110 {1983, 10-0022) where Firing Site C, x-unit (TA-15-35),
was listed as having been removed in 1967 and the area regraded (Figure
8.4-2).

One can conciude from interviews with experimenters who worked at Firing Site
C that source term information for Firing Site A is also applicable to Firing Site
C. Again, radionuclides were not detected in the 1982 aerial radiological survey
{Fritzsche 1989, 10-0033}{Figure 7.3-2). A surface sample was taken and
analyzed as pant of the SWSC (Fresquez 1881, 10-0003). The location at which
this sample (FF-15C) was taken is located in Figure 8.4+1 in the vicinily of the
removed x-unit, TA-15-35. Gross aipha, beta, and gamma activity was at
background levels, and TCLP metals were beiow EPA guidelines. Alsg, no
SVODCs were detected. Total beryllium and uranium levels were at
approximately background levels. During the summer of 1982 a new sewer line
was installed just south of the road connecting R40 te TA-36, causing much
ground disturbance {Figure 8.4-2}.

8.4.2 Firing Site C Sampling Plan

A similar radiological survey and surface and subsurface sampiing plans as
those developed for Firing Sites A and B will be carried out at Firing Site C,

The grid will be centered at the island in the Y of the road extending from
TA-15-40 to Firing Site E-F and I-J Site in TA-36 (Figure 8.4-1). The grid will be
spaced 100 f1 in all directions to 200 ft in each direction. A summary of the
sampling plan is presented in Table 8.4-1. First a land-based radiological survey
will be conducted with tripod-mounted defectors or mobile gamma spectrometry
systems, as discussed in Appendix G or with equivalent detectors.
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Radiological surveying can stop al the discretion of the project leader when the
results for two successive incremental distances away from the center are at
background levels, As in other cases, any clearly discemible chunks of uranium
oxides will be physically removed at this point.

The land-based radiological survey will be followed by a chemical field survey
for uranium, lead, and beryllium and field spot test for HEs.

The locations on the roads will not be sampled for chemical analysis unless
samples taken at the edge of the road indicate that such anailyses are
necessary.

This site is very similar to Firing Sites A and B in that the percentage of area
that might be contaminated, nine sampiing locations over the grid (but excluding
that under the road) have been selected at random and surface samples and
also subsurface samples (to 24 in.} wiil be collected, This sampling is to ensure
that {COCs) have not infiltrated into the soil or been coversd up during the 1982
regrading process. To oblain these near-surface soill samples 1o depths of 2 ft,
the spade-and-scoop method or hand augers, (SOP 6.09) or possibly a "dnven-
casing” system, will be used (i digging is inappropriate). These soil samples will
be field screened for aipha, beta, and gamma contamination, field screened for
uraniumn, lead, beryllium, and field spot-checked for HEs. Four samples from
each location (i.e., surface and subsurface), which is approximately 50% of the
total number collected, will be submitted for Level IH analysis for uranium,
berylium, and lead.

A summary of the sampling plan is presented in Table 8.4+1 and the sampling
and analysis table for Fiting Site C is in Appendix 1.
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8.5 Aggregate of Firing Site G, Nearby Surface Disposal, Area of
Concern, and the Boneyard; SWMlUs 15-004{g), 15-008{(c),
15-005(1), and 15-001, and Area of Concern C-15-001

8.5.1 Site Description, History, and Potential Source Terms

Firing Site G [SWMU 15-004(g)] is located in the southern half of TA-
16 {Figure 8.5-1). By 1949, Finng Site G, in addition to Firing Sites A, B, E,
and F, was in use {Reider 1949, 10-0006), ENG-R 130 (1856, 10-0027)
indicates that TA-15-8 was the control chamber; TA-15-28, the x-unit; and TA-
15-18, a barricade to the south of the conirol chamber. Only TA-15-9, the
control chamber, remains today; the x-unit and the barricade were removed in
1867 (ENG-R 130, 1956, 10-0027) (Figure 8.5-1). The control chamber has
been suggested io the Depariment of Energy Albuguerque Operations Office
{DOE/AL) as an item for the decontamination and decommissioning (D&0)
program {Booth 1892, 10-0036) after 1998.

The explosions carried out at Firing Site G were somewhat larger than those at
A or B. However, there is conflicting verbal information pertaining to the
materials that constituted the tests. Uranium (either natural or depleted), other
metals, and MEs were used at the site. it is known that small pieces of metallic
uranium were found on top of TA-15-9 during the 1886 Comprehensive
Environmental Assessment and Response Program (CEARP) field survey
(DOE 1987, 0264).

Hand-held detectors used during a radiclogical survey measured approximately
10 000 cpm with a 0.5 mR/h exposure rate at a lpcation between building
TA-15-233 and the road north of it (Schlapper 1991, 10-0009). This reading was
in the general location of the area of the sampling plan proposed in Subsection
B.5.2 for Fiting Site G. As at other sites, chunks of uranium may be responsible
for the high radiological readings.

The 1982 aerial survey by EGAG (Fritzsche 1988, 10-0003) (Figure 7.3-2) did
not detect radionuclides above background levels at Firing Site G or the nearby
surface disposal area,

The Laboratory’s SWMU report {LANL 1990, 0145) states that residues from
several experiments were disposed of on the surface in the area of SWMU 15-
008(c) that consisted of several small areas near TA-15-233, wast of TA-15-
233, and south of the road. These locations are all within the area of the
sampling plan proposed in Subsection 8.5.2 for Firing Site G, so these SWMUs
have been aggregated together into a single sampling plan (see Figure 8.5-1).
A radliological survey and soil sampling of the area of SWMU 15-008{c) was
conducted in 1987 {(DOE 1989, 0271). Exposure rates up to 400 uR/h and
uranium concentrations in soil sampias of up to approximately 0.7% were
measured. However, no detectable HEs were found in any of the samples.

During the 1988 environmental restoration (ER) site reconnaissance visit, a soil
pite contaminated with radionuclides was noted, This pile is denoted in the
SWMU report as AOC C-15-001 {Figure 8.5-2, foreground). This area is within
the sampling plan for Firing Site G and is also part of the aggregate.
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SWMU 15-001, the Bonevard, is an area to the north and east of TA-15-233
(Figure 8.5-2) thal is used to store eguipment, steel, and experimental vessels.
Figure 8.5-3 shows the related residue dispersal area, 15-008(c). It is
uniikely that storage of this equipment has resulted in any hazardous materials
being added to the soil or the air. The experimental vessels are cleaned (at site
R-183) before being brought here and, in addition, are kept sealed as a
precaution against any remaining hazardous material. This area is also pan of
the SWMU aggregate and is within the sampling plan for Area G.

8.5.2 Sampling Plan for Firing Site G and Nearby Surface Disposal

A radiological survey and surface and subsurface sampling will be conducted at
Firing Site G and related areas. In addition to field screening for radionuclides,
lead, and HEs, we will also sample for volatile organic compounds at SWMU
15-009(i}, the active septic system.

The sampiing locations as shown in Figure 8.5-1 includes placement of a 100-ft
grid extending 200 ft in all directions from Firing Site G. It is known that
explosions were larger at Firing Site G than at Firing Sites A and B, but
confidence is low that the contaminated area exceeds 30% of the total area
included in the grided area. Therefore, a minimum number of nine surface and
nine subsurface samples will be randomly placed over the grid.

For this aggregate of SWMUs, only Firing Site G is large enough to warrant a
grid placement. The sites of other PRSs will be sampled in a biased manner. It
should be noted, however, thal the grid for Firing Site G encompasses the
smaller PRSs and the radiological survey will at least include the areas around
those PRSs. We propose taking three additional samples outside the grid at
15-001 and two additional nongrid samples at both 15-008(c) and C-15-001.
Radiologicai contamination has previously been found at the surface disposal
area, SWMU 15-008(c) (DOE 1989, 0271) (Figure 8.5-3). In addition to
radiological surveying, all samples will be field screened for uranium, lead, and
beryllium and HEs. Some samples will then be sent for laboratory analysis, as
shown in Table 8.5-1.

Two sludge samples will be taken at the septic tank, SWMU 15-009(i), and field-
screened for radiological and chemical (U, Pb, Be, HEs, and volatile organics)
contaminants. Laboratory analyses will follow including volatile and semivolatile
arganic compounds by the methodologies listed in Table 4.7-3.

A summary of the sampling plan is shown in Table 8.5-1 and the sampling and
analysis tabies for Firing Site G and reiated area are presented in Appendix |.
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Figure 8.5-3 Residue disposal area [15-008(c}] at Firing Site G,
looking southwest (photograph taken July 1992},
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TABLE 8.5-1 FIELD SCREENING LABORATORY ANALYSIS
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86  Firing Site H, SWMU 15-004(h) and Related PRSs:
SWMU 15-010(c) and AOC C-15-011

B6.1 Site Description, History, and Potential Source Terms for
SWMU 15-004(h)

Located at the PHERMEX firing site is the inactive Firing Site H [SWMU
15-004({h}] (Figure 8.6-1). Buill in 1948, this firing site was probably used until
1853 for larger explosions than those set off at Firing Point A {Section 8.3). The
camera chamber (TA-15-92) still remains on the site and has been proposed for
decontamination and decommissioning (D&D) {Booth 1982, 10-0036). Activities
at PHERMEX do not impact this SWMU, with the possible exception of
hazardous debris thal may have been deposited on the soil by explosions set
off at PHERMEX.

As a firing site, SWMU 15-004(h) has the potential for uranium-238, beryilium,
lead, and residual HE contamination. Because HE contamination has not
been observed at firing sites such as these on TA-15 (DOE 1989, 0271), the
likelihood of HE contamination being found here is small. Nevertheless, spot
tests for HEs will be undertaken,

The EG&G aerial survey resuits shown in Figure 7.3-2 {Fritzsche 1989,
10-0033) (Appendix H) show that in 1982 the PHERMEX site contained the
second largest concentration of radionuciides in the soil surfaces of ali the firing
sites on QU 1086. This contamination is centered on the PHERMEX site but
naturaily includes Firing Site H.

Two additional PHSs, SWMU 15-010{c), AQC C-15-011, are considered in
conjunction with Firing Site H because their locations {Figure 8,6-2) are on or
close to the grid suggested for Firing Site H.

8.6.2 Firing Site H Sampiing Plan

A similar radiological survey and surface and subsurface sampling plan as that
developed for Firing Sites A and B will be carried out at Firing Site H. However,
its location within the much larger PHERMEX firing sile adds 1o the potential
difficulty of determining whether contamination detected outside of the
boundaries of Firing Site H is due to Firing Site M or PHERMEX. As a result, the
decision was made to perfonm biased sampling within Firing Point H and to
place a grid over the site that extends out 200 #t from the center. The sampling
grid is presented in Figure 8.6-2.

The grid will be 100 i from the center and will continue to the full 200 # in each
direction. First 8 land-based radiological survey will be done with tripod-
mounted detectors or mobile gamma spectrometry systems, as discussed in
Appendix G or hand held instrumentation.

Nine locations over the grid have been selected at random. This selection is the
appropriate number for Phase | investigations based on the judgment that Firing
Site H does not differ from other firing sites examined in this chapter. The
surface will be sampled and alse sampled at the 2-ft depth for analytes of
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Figure 8.6-1 Firing Point H, the mound with PHERMEX in the background (photograph taken July 1982), looking southeast.
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concern. It is thought that 2 1t is sufficient to include all regraded material, These
sampiings are intended 10 ensure that COCs have not infiltrated into the soil or
been covered up during the 1992 regrading process. To obtain these near-
surface soil samples to depths of 2 ft, workers will dig, if appropriate, or else use
the spade-and-scoop method, hand augers (SOP 6.09) or possibly will use a
"driven-casing” system. The soil sampies they obiain will be field-screened for
alpha, beia, and gamma contamination, field spot-checked for HEs and field
screened for uranium, lead, and berylliium and then submitied for Lavel Il
analysis for uranium, beryllium, and lead.

An additional thres samples will be collected from within Firing Site H and
analyzed for the same substances,

A summary of the sample plan is shown in Table 8.6-1 and the sampling and
analysis lables presented in Appendix |,

8.6.3 SWMU 15-010{c); Septic System, Drainlina

The SWMU report (LANL 1990, 0145) is in error regarding a drain from building
TA-15-82 [SWMU 15-010(c}]. Engineering drawings ENG-R 719, {1950
10-0014), and ENG-C 942, (1850, 10-0017) do show building TA-15-92 and a
5-in, steel drainiine that runs 105 ft south from just outside the building to the
edge of Water Canyon. This drainline collects water from the landing at the
bottom of the steps ieading to building TA-15-92. This landing is below grade,
exposed to the weather, and requires a drain {o remain dry, No hazardous
materials other than the contents of rainfall enter inte this drainline.

As it is difficult to envision specific contaminants being released, the two sutface
soil samples to be collected at the outfall will be analyzed for a broad group of
VOUCs, SV0OCs by methodologies listed in Table 4.7-3 and metals constituents.
A summary of the sample plans is given in Table 8.6-1.

86.4 AOC C-15-011; Underground Fuei Storage Tank

Initially & 218-gal. underground fuel storage lank designated TA-15-274 was
located immediately south of building TA-15-185. This storage tank was
removed in 1987 {Francis 1992, 10-0002). The soil will be sampled at depth
praferably at 2 1o 3 &t below the recorded depth of the tank bottom when i was
removed. Two samples will be analyzed for VOCs and SVOCs as listed in Table
4.7-3. We propose to use a gasolfine powered drill.

A summary of the sampie plans is given in Table 8.68-1 and the sampling and
analysis tables for Firing Site M and related PRSs are in Appendix |.
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TABLE 8.6-1 FIELD SCREENING LABORATORY ANALYSIS
OUTLINE OF SAMPLING PLAN FORFIRING |[ ¢
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87 Unnamed Burn Pit; SWMU 15-002

8.7.1 Site Description, History, and Potential Source Terms

During the 1986 CEARP field survey (DOE 1987, 0264), one former employee
recalled two occasions when oifuranium midures were bumed 100 to 150 yd west
of E-F site. Also, in 1992, a different employee recalled thal an HE bum area was
located atross the road from TA-15-20. He coukd not recall the exact location.

Initiai construction at TA-15 (R-sile) was compieted in 1944 (LASL 1944,
10-0044). Engineering drawing ENG-C 15208 (1956, 10-0028) shows a trash-
burning area about 900 ft southwest of the TA-15-7 control room and
across the road from TA-15-20.

A site diagram is shown in Figure 8.7-1. Aeral pholographs taken in 19491950
(Figure 8.7-2) show a bermed area due east of TA-15-20, approximately 600 ft
from the north-south road. The berm, about 3 fi high, surrounds the pit on three
sides; it is not present on the east side of the pil. A smail, intermittently used dirt
road leads 1o this bermed area. Aerial photographs faken in 19588 (Figure 8.7-3)
show the bermed area and road still in place, although the road had not been
usad for some time and was overgrown with vegetation. Today the condition of
the bermed area and road is still the same. It is reasonable to conclude that the
burn areas recalled by the two former empioyees are the same location and that
the location is the one shown some 600 ft east of the road near TA-15-20. This
unnamed burn pit is now considered to be SWMU 15-002 tor this work plan.

The aerial radiological survey conducted in 1982 by EG&G/Energy
Measurements {Fritzsche 1989, 10-0033) did not detect radionuclides at leveils
above background. This finding indicates that if uranium was bumed at this site,
the quantities were smait and current environmental levels are probably below
the screening action levels described in Chapter 4 in this work plan,

8.7.2 Unnamed Burh Pit Sampling Plan

Because of the undocumented use of this bermed area, it is necessary to
establish whether there are any COCs at all and, if so, if they are above
screening action fevels. The area involved is about 0.1 the size of previously
considered firing sites. After an initial radiological survey, four samples will be
taken, two surface and two subsurface (at 24 in.). The locations are at the
bottomn center of the pit and along the inside of the bemn, as shown in Figure
8.7-1. The samples will be field screened for radiation, metals (U, Pb, Be), HEs
and, subsurface only, VOCs. These will be followed by laboratory analyses as
shown in Table 8,7-1 including SVOCs, using methods shown in Table 4.7-3. It
is thought to be necessary to take two subsurface samples because the berm
predates the burning. There i8 concern that stormwater, which collects
occasionally in the bermed area has caused downward migration of
contaminants that may have been introduced to the pit. These analyses should
permit Us to decide whether or not uranium and other metals, MEs, or organic
contaminants slill reside in the bermed area.

Table 8.7-1 prasents a summary of the sampling plan and the sampling and
analysis fables for the bum pit, are given in Appendix L.
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Figure 8.7-3  Aerial photograph no. 317 taken in 1958 showing the unnamed burn pit,
SWMU 15-002.
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9.0 SAMPLING AND ANALYEIS PLANE FOR LANDFILLS AND
RELATED AREAS

Two inactive landfills are presently located at Operable Unit (OU} 1086: Material
Disposal Area (MDA)-N, near the fork in the road at building TA-15-40 and
MDA-Z, on the southem mesa of TA-15 near G-site (Figure 8.5-1). Associated
with MOJA-N is an area just to the north: the site of buildings R-7 and R-1,
When these two buildings were razed, much of the rubble is thought to have
been placed in MDA-N; theretore, one sampiing pian has been developed for
all three potential release sites (FRSs).

Building material and rubble from PHERMEX were placed at the edge of the
canyon at MIJA-Z, which is now inactive.

A third area, Solid Waste Management Unit (SWMU)} 15-008(b), consists of
wasle material from firing site SWMU 15-006{c}) at R-44. This SWMU is
considered in this chapter because its characteristics are similar io those of
MDA-Z,

This chapier provides the description, data need and objectives, and sampling
plans for the following MDAs and related PRSs:

Section 9.1
SWMU 15-007 (a) Matlerial disposal area (MDA-N)
including
ADC C-15-005 Site of removed building
AOC C-15-008 Site of removed building
Section 9.2
SWMLI 15-007 (b) Materniai disposal area (MDA.Z)
Section 8.3
SWMLU 15-008 (b} Waste material area
RFI Work Plan For OU 1086 9.1

June 1993
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81 Landfill MDA-N, SWMU 15-007(a), and Ralated Areas

9.1.1 Bite Dascription, History, and Potential Source Terms

MDA-N is described in the 1950 SWMU report {LANL 1890, 0145) as a pd
containing remnants of several struclures from R-sile that had been exposed o
expiosives or chernical contarnination. lts location is shown on Engineering
Drawing ENG-A 102 (1965, 10-0042} and Figure 9.1-1. it is unknown whether
radioactive contamination is present. if present it is unlikely to be major because
buildings R-1 and H-7 were mainly used as offices. R-7 was contral point of
Firing Point C, while R-1 also contained a laboratory and shops.

Building TA-15-7 (ENG-R 130 1956, 10-0027)}, |Area of Concern (AOC)
C-15-008] was the original control room and darkroom used in support of tests
at Firing Points C and most likely D during the iast half of the 1940s.
Building TA-15-1 (AOC C-15-008) was the original laboratory and shop
associated with these tests. By 1962 these buildings had besarn demolished and
the remains disposed of according to engineering drawing ENG-H 5110 (1983,
10-0022). Unfortunately no information is available about the final destination of
the rubble from these demolished buildings. MDA-N was opened in 1962 and
may have been the recipient ot these buildings. The pit is nof described as
being covered or revegetated, No other information is available conceming the
material that was deposited in this landfill or ils ciosing, An aerial photograph
from 1965 indicates that regrading of the area occupied by buildings TA-15-1
{(R-1) and TA-15-7 (R-7) and the covering of MDA-N had occurred prior to 1965,

Little is known about activilies in these buildings that could have involved
hazardous materials. Mercury was used and a small spill, which was
subsequently cleaned up, is known 1o have occurred in building TA-15-7
{H Division 1953, 0624). Thorium contatnination was found in building TA-15-1
(Buckland 1965, 10-0032) and was also cleaned up. Neither high explosives
{HEs) nor uranium was handled in these two buildings. How the pholographic
solutions were disposed of is not recorded; they may have been poured into the
septic tank [TA-15-80) connected to TA-15-1, although the darkroom was
jocated in buiiding TA-15-7. Building TA-15-7 had no known connection to the
seplic tank [SWMU 15-010(a)]. The aenal radiological survey {Fritzsche 1989,
10-0033) did not detect radicactive materials in this SWMU area {see
Appendix H).

8.1.2 Potential Pathways and Receplors

Because no present day operational activities conducied at TA-15 involve MDA-
N or the site of buildings R-1 and R-7 and because the landfill is covered by
soil, there are no pathways of concern 1o operational on-site receplors.

There are two possible pathways for transport of the hazardous materials that
rmay exist on the former lecation of buildings TA-15-1 and TA-15-7;
1. Mechanical resuspension into the air caused by intrusion of
present-day occupational workers or fulure land users, or

BF Work Plan For Ol 1086 92 June 1983
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Landiills

2. Resuspension by wind action in the area while receptors are
present, either now or in the future.

.13 Data Needs

Data needs are as follows:
1. What are the boundanes of the landfill?

2. The maior contaminants are postulated to be mercury, thorium,
and silver. What is extent of these contaminants? Are they of
soncern o future land users?

3. What other contaminants may be present?

4. Have any of these contaminants migrated beyond the
beundaries of the area being studied?

9.1.4 Sampling Plan

Before any sampling can be accompiished il is necessary to locate MDA-N
accuralely. We will accomplish this by surveying an area about 100 # wide
(W-E) and about 350 ft long (N-8), using a combination of the following:
magnetometry, electromagnetic surveying, and resistive surveying, These
methods will be field-tested in the area of MDA-N to determine which technique
is most effective or if all methods will be wtilized. These methods will delineate
the boundaries of the disturbed soil and locate large metal objects. The fences
and metal posts should and wili be removed prior to magnetic or
electromagnetic surveys. A 1986 survey (LANL 1986, 0965) failed in large
measure because of its large grid spacing resulting in the magnstic data being
biased. We plan a 1 m grid spacing.

In addition, a ground-based radiological survey (Appendix G} will be conducted
over an area which also includes the sites of R-1 and R-7. Chemical site
screening for metals (U, Pb, Hg, Th, Ag, and Be) will be conducted over the
length of MDA-N as shown in Figure 8.1-1. Samples will be taken for chemicai
analysis as shown in Table 8.1-1. In addition, there will be spot tests for HEs
and field screening for VOCs, {the latter for subsurface samples only).

Subsurtace samples [standard operating procedures [(SOPs) 6.10 and 6,11} will
be taken at the junction of the soil with tuff, The length of the core will be
surveyed for radioactive hot spots. If any are located, samples will be taken at
the locations and analyzed for metais, (U, Pb, Hg, Th, Ag, and Be}, and HEs. As
in the sampling plans in Chapter 8, no laboratory analyses for HEs will be
conducted uniess the field screening gives positive results. The subsurface
samples will be analyzed for those VOCs tested for by the EPA SW 846 Method
8240 and enlarged upon in the LANL QAPJP. Laboratory analyses will include
thase semivolatile organic compounds (8VQOCs) available by EPA SW 848
Method 8270.

A summary of the sampling plan is shown in Table 8.1-1. Some of the surface
and subsurface samples collected will be subjected to full laboratory analysis.
The sampling and analysis tables for MDA-N and related units are presented in

Appendix |.
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SWMU 15-007 (8) Surface Samples AR KA RA KR ER X Apa ala)eye 4
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84.5 Areas of Concern C-15-005 and C-15-006, and Residuss from
Buildings TA-15-1 and TA-15-7

As an adjunct to MDA-N, we are considenng the site of buiiding TA-15-1 and
TA-15-7, Since the buildings are gone and the area regraded, it is unlikely any
contamination remains. The regrading will have homogenized the soil here. The
initial radiological survey will be undertaken in conjunction with MOA.N, We
propose to fiekd test three surface and three subsurface samples for metals (U,
Pb, Hg, Ag, Th, and Be), HEs, and VOCs, as shown in Table g.1-1 and
Appendix |. These field tests will be followed by laboratory analyses (two
samples) for the same analytes as well as for SYOCs. VOCs are only analyzed
for subsurface sampies. The set of VOCs and SVOCs available by the EPA
methods listed in Tabie 4.7-3 will be tested for since the history of the AOCs is
largely unknown.

RFt Work Pian For QU 10886 5-8 June 1943
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9.2  MDA-Z; SWMU 15-007(b)

9.2.1 Site Description, History, and Potential Saurce Terms

MDA-Z [SWMU 15-007(b)] is an inactive disposal area located south of the side
road leading to building TA-16-233 {Figure 8.5-1). This disposal area was used
between 1965 and 1981 for construction debris, used concrete sandbags, steel
biast matting from tests al PHERMEX, and other debris. Congrete-filled
sandbags were piled as a retaining wall and other debris was then filled in
behind (Figure 9.2-1). The debris is largely nol covered with soil and is therefore
exposed to rain and snowmell. The aerial radiological survey of 1982 (Fritzsche
1989, 10-0033) did not detect radioactive contamination.

The 1989 environmental sampling study (DOE 1989, 0271} inciuded samples
from MDA-Z for various metals. The metals (Ba, Be, Cd, Cr, Cu, Pb, Ni, Ag, and
Zn) were analyzed using inductively coupled plasma-mass spectrometry (level
HIVY. For some of the metals, elevated readings were obtained when
compared to the overall background levels for the Laboratory. For example, for
beryllium, the five sampies gave values ranging betwsen 4.0 and 29.4 mg/kg
while the average background level for the Laboratory is 2.4 mg/kg.

9.2.2 Potential Pathways and Receplors

The maijor potential pathway to receplors would occur by direct contact if the
lard reveris 1o unconlrolled use. Because the debris is uncovered. it would be
of possible souvenir value to recreational users. A minor pathway is through air
resuspension, Thus a sampling pian has been developed. Afier sampling, one
possible course of action would be to carry out a voluntary comective action
(VCA) and to remove the debris to an approved disposal facility.

92.3 Data Neods

Since the materials came from PHERMEX, we know what the major
contarminanis are, but we do not know their distribution since the area appears
to have been bulldozed and the maijor pieces of debris pushed from the top of
the mesa,

The site will be surveved for uranium, beryllium, lead, mercury, and volatile

organic compounds (VOCs}. In addition, because there are tingering doubts
about the presence of HEs, spot tests for HEs are included.

9.24 Sampling Plan

As is shown in Figure $.2-1, MDA-Z consists of large pieces of debris that have
been pushed to the edge of the mesa top, probably bulldozed.

RFl Work Plan For OU 1086 9-7

June 1993
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Figure 9.2-1 MDA-Z [15-007(b)] contains dabris from PHERMEX
(photograph taken July 1992).
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Using the statistically based approach detailed in Chapter 4 we will take 14
surface samples and 14 subsurtace (24 in. or tuft/soil interface). This number
will conter 85% confidence that contamination wiill not be missed. The 14
samples will be obiained in a biased fashion (subject to change in location
depending on the resuils of field screening) and, as shown in Figure 9.2-2 will
be obtained along the total edge of the debris at 50 #t intervals, at the edge of
the canyoh, and down the center of the debris.

After site screening, fifty percent of the surface and subsurface samples
collected will be sent for laboratory analysis. The location and depth of these
samples will be defined after the chemical site screening, and the localions of
the samples may be modified if large, solid pieces of debris oceur at grid points.,

The overail sample plan is summarized in Table 9.2-1, and the sampling and
analysis tables presented in Appendix .

The sel of VOCs and SVQOCs available by the EFPA methods listed in Table 4.7-3
will be tested for since the detailed history of this MDA is unknown,

RFI Work Plan For OU 1088 5.8
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Figure 8.2-2  Sampling plan for MDA-Z [15-007(b)].

RAF! Work Plan For GU 1086 &-1¢ June 1983



9801 NO 64 UBld MOM HH

tb-8

£661 aunp

TABLE 9.2-1 FIELD SCREENING LABCRATORY ANALYSIS
SAMPLING PLAN FOR MDA-Z -
[SWMU 15-007 {b) } g
o
o
o]
SIEE kI 8 “§§v§88
@ & “ b
S BEBEEIS SRIBER R
SWMU 15-007 (b)
Surface Samples 14 14114114 114 14 7170 Fp 7 7
2B 128128128128 28 14 14 147 14] 14) 71 14
TOTALS

SHPUE]

6 seicleys




Chapter 9 Landfilis

9.3 Disposai Area SWMU 15-008(b) at R-44

9.3.1 Site Description, History, and Potential Source Terms

Disposal area SWMU 15-008(b} is associated with the active firing site R.44
{Figure 6.3-1).

R-44 js currently the third most extensively used fiting site at TA-15 and was
named after the control room at this site. This fiting site was built in 1951 and
was used extensively from 1945 through 1978 for diagnostic tests of weapon
components. After the inception of PHERMEX and Ector, this site was used
infrequently but is still kept in an active status. The diagnostic capabilities al
R-44 are different from and extremely modest compared with those at
PHERMEX and Ector.

R-44 is lccated on a relatively open flat area on a narrow mesa. Consequentiy,
some debris from the expiosions has been scattered through the air into the
canyons on either side of the firing site. In addition, a shelf of sol and debris
[SWMU 15-008(b)] (Figure 9.3-1) was made on the north side of the firing site
when remnanis and debris from {ests were pushed aside.

The ground based radiological survey of 1991 (Schlapper 1991, 10-0009) found
small pleces of uranium metal on the R-44 firing site area. Measured exposure
rates ranged from 50 mR/h (again due to lumps of depleted uranium (DU) on
contact to as low as 0.1 mR/h (background values). The area was partially
cleaned up.

A more extensive sampling effort was undertaken in the idaho National
Engineering Laboratory {(INEL} Environmental Survey of 1887 {(DOE 1989,
0271). Samples were taken at four radii from the center of the firing site
{10, 100, 250, and 450 f1}. None of the samples contained detectable quantities
of HEs. Lead, beryllium, and uranium essentially decreased with distance from
the center of this firing point. Lead decreased from 513 mg/kg in the center of
the test area 1o 12 mg/kg at the greatest radius. Beryliium decreased from 16.3
mg'kg at the center 1o 0.6 mg/kg at the greatest radius. Uranium-238 also
decreased with dislance from the center {725 to 45 mg/kg).

Thus, the potential source terms on the shelf of soil and debris [SWMU
15-008(b})} are uranium, iead, and berylium with the possibility of residual HE.
Note that the probable contaminants at this site are the same as those to be
evaluated at other firing sites within QU 1086.

9.3.2 Sampling Plan

As is shown in Figure 9.3-1, SWMU 15-008(b} consists of large pieces of debris
pushed to the edge of the mesa top. Figure 9.3-2 shows a schematic of the

sarmpling plan.

Because the materials in the debris pile consist of soil and debris generated
from testing at the R-44 firing site (debris is from the actual firing point), we
determined that at least 80% of the materiais is contaminated. Thus, two
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Figure 9.3-1 Shelf of debris at Firing Site R-44 (photograph taken July 1992}.
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X Biased surface
sampling locations

* Biased subsurface

sampling focations six surface samples as terrain aliows

S 71001 -

(U,

Mesa edge

- P

R‘- . fenT 15-006(c)

200 ft

approximate SWMU boundary in canyon,

......... 7 ///((

Figure 9.3-2  Site diagram for R-44 and sampling plan for SWMU 15-008(b).
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samples (determined from the statisticaily based sampling strategy presentad in
Chapter 4) of the debris pile should suffice to confirm the existing level of
contamination. The two samples will be located in the debris pile at the most
likely contaminated porfions {i.€., the locations will be biased). Soil from the pile
as well as the subsurface s0il beneaih the pile will be sampied.

Because some of the matetial in the debris pile was pushed over the rim of the
canyon, an additional six surface samples will be taken from within the canyon
at points defined by their accessibifity. The location of the samples will be
biased . cording to the results of a radiological survey in accessible areas
within the canyon.

The plan consists of the following steps:
*  sie survey

®* radiclogical survey
*  cnemical site sCreening survey
*  surface sampling

*  subsurface sampiing

Field screening (radiologicai, metals, and HEs) will be accomplished as shown
in Table 8.3-1.

Because of the small sample size, all surface and subsurface samples collected
from the debris pile wiil be sent for laboratory analysis. The sampling plan is
summarized in Table $.3-1 and the sampling and analysis tables presented in
Appendix 1.

RF! Work Plan For OU 1086 8-15
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TABLE 98.3-1 FIELD SCREENING LABORATORY ANALYSIS
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Chapier 10

100 MISCELLANEOUS POTENTIAL RELEASE SITES WITH
SAMPLING PLANS

There are a number of potential release sites (PRSs) located in Operable Unit
(OU) 1086 that do not fit into the categonies of no further action (NFA}, deferred
until decommissioned, inactive firing sites, and landfills. These PRSs have been
collected into this miscellaneous section and are listed in Table 10.0-1.
Throughout this chapter, if ali the field screening samples show contamination
below screening action levels {SALs), then the only laboratory analysis which is
recomnmended is for semi volatile organic compounds {SVOCs). If the samples
show significant contamination, then some of the samples will be sent for further

analysis.

TABLE 10.0-1

MISCELLANEOUS PQTENTIAL RELEASE SITES WITH SAMPLING PLANS

Section Area PRS Description

10.1 The Hollow SWMU 15-011(c) Outtall
SWMU 15-011(ty) Drainline
SWMU 15-014(i) Sump
SWML 15-014(}} Drain
AQC C-15-007 Stained soil
SWMU 15-011{a) Sump removed
SWMU 15-014{k) Drainfine
ACC C 15-010 Site of removed

inactive tank

10.2 R-183 SWMU 15-012(b} " Operational release
SWMU 15-008() Active septic system
SWMU 15-014(a) } Cutfall
SWMU 15-014(b)} Outfall
SWMU 15-009(f) Active septic system
SWMLU 15-009(k} Active septic system
SWMU 15-005(b; Container Storage

area
10.2 Firing Site C SWMU 15-005(c) Container storage
area
10.3 R-40 SWMU 15-014(h} Cutfall (2}

RF Work Plan for OU 1088
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10.1 Potential Release Sites at The Hollow

10.1.1 Site Description

A series of buildings (TA-15-20, TA-15-203, TA-15-50, and TA-15-194})
{(Figure 10.1-1}, connected by roof structures, has been assembled over a
period of time since 1949 in an area called The Hoflow. This area is south of
TA-15-40, the main office building for TA-15, and west of the road running north
and south connecting the firing site areas of the two mesas on which TA-15 is
located. Related to those buildings and the surrounding area are a number of
PRSs involving septic tanks, sumps, drainage ditches, outfails, and an
underground storage tank.

This seres of connecled buildings. beginning wilh TA-15-20 in 1949, has had
varied uses as assembly buildings, laboratories, and shops, and these buildings
are slill actively used by M-4, the Laboratory's Hydrodynamics group. As shown
by routine monitoring, most of the PRSs are not currently hazardous to
occupational workers. Because of past practices, eight of the PRSs are
scheduled for characterization as listed in Table 10.0-1,

10.1.2 History and Potential Source Terms

The 1990 SWMU report (LANL 1990, 0145) states that a sump may have been
located at the edge of Cafon de Valle, which received acid waste from drains in
building TA-15-50 {Figure 10.1-1), or the waste may have been discharged
directly to Canon de Valle. No evidence of any such sump [SWMU 15-D11(c)]
has been located (Francis 1992, 10-0002). We conclude that the acid wastes
where discharged direcily into Cafion de Valle rather than being emptied into a
sump.

In the 1960s, building TA-15-194 had a vapor degreaser and stnip tanks (LASL
1661, 10-0039). In addition to the degreaser, solutions containing sulfuric acid,
chromates, and/or hydrochlonc acid may have been emptied inlo the drain line
serving this building [SWMU-011(b}}. which then emptied into an outfall at the
edge of Water Canyon. In 1978 a 4-ft-diameter by 50-H-deep seepage pit
ISWMU 15-014(j}] was installed in this drain line and the outfail was plugged.
The vapor degreaser has been removed (approximately 1987) and onily a sink
is now connecled to the drain fine and seepdage pit. A pipe from the back of
building TA-15-203 empties into the main dreinage channel at 15-014(j) forming
another point at which contaminants discharge.

The northern and eastern ends of The Hollow {immediately behind the
buildings) rises very steeply The road from the south curves around a steep
downward gradient. To the west the ground drops off sharply as a canyon wall.
Because of this topography, all effluents in the drains and outfalls (SWMU
15-0011(b}, 15~014(i), and 15-014()) are naturally funneled to SWMU 15-011(¢).
This last SWMU is situated just before the canyon wall drop off.

SWMU 15-011{¢) is therefore considered as being jocated at the edge of the
mesa top where all the outfalls from operations carried out within the buikfings

RF Work Plan for QU 1086 10-2 June 18983
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in The Hollow combine to flow into Cahon de Valle. Sampling (Section 10.1.5.1)
is considered for all five PRSs which are north and west of the buildings in The
Hotlow [15-011{c) and (b), 15-014{j} and (j), and C-15-007] together since they
are all part of the same drainage. The additional PRS at The Hollow are
considered in Section 10.1.5.2.

Stained soil {C-15-007), outside of the west corner of building TA-15-194
was noted during the ER site reconnaissance visit in 1988 (LANL 1988a, 0861;
LANL 1989b, 0862; LANL1989c, 0863:). The area is now covered by a metal
transportainer (ranspottable container} designated TA-15-372; thus, this Area
of Concern (AOC), if present, is not of immediate hazard to occupational
workers.

Hazardous materials that may be in these PRSs comprise acid residues {from
suifuric and chromic acids) and organics from a vapor degreaser. In addition,
foxic metals {uranium, beryllium, and lead) may be present. All these hazards
will naturally be funneled to SWMU 15-011(c).

10.1.3 Potentlal Pathways and Receptors

Figure 10.1-2 is a photograph from across the canyon toward the canyon wall of
Cafon de Valle. The ditch from buiidings in The Hollow empties at the location
indicated by the arrow. It is evident from this photograph that any hazardous
constituents present would not be a heatth risk to present-day occupational
workers because the effluents drain down the steep side of the canyon. There
are no occupational activities that could reasonably be carried out at this
SWMU. The 20 yrs during which dilution by rain and snowmelt have diffused
into sediments and diluted them, as well as the long distance 1o any receplors
have probably reduced the hazard of this pathway to receptors.

The only realistic pathway to a receptor is represented by the accumulation of
hazardous materials in a caich basin along the steep outfall and at the canyon
below. if the land should revert 1o public recreational use and if digging should
commence in the catch basin arsas, then receptors in the area could be
exposed.

10.1.4 Data Noeds

To decide whether this SWMU represents a health-based risk to future
receptors involved in realistic future land uses (Section 4.3), we need to
determine if there are contaminants of concern (COCs) al the outfaill and in
catch basins below this outfall that are of concentrations at or above screening
action levels.

10.1.8 Bampling Plans

10.1.5.1 Surface Drainage Sampling Plan for The Hollow

A diagram of the aggregate sampling plan is shown in Figure 10.4-3 and a
photograph of the area [15-011{¢c)] is shown in Figure 10.1-4 at SWMU
15-011{c), where two drainage channels come togsther, one from the fron

RA Wark Plan for OU 1086 10- 4 June 1993
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Figure 10.1-2  Qutfalls from buildings in The Hollow, photographed in July 1992,
The photograph is taken across Cafion de Valle looking northeast
up toward The Hollow in the top right quadrant of the photograph.

RFI Work Plan for OU 1086 105 June 1983
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Figure 10.1-4  View just above SWMU 15-011(c) showing two drainage channels (arrows),
which unite just below the photograph {photograph taken February 5, 1993).
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parking lot and one from the rear of the buildings. Four surface and tour
subsurtace soll samples will be taken. These wilt be field screened for
radicactivity, metais (Pb and Cr), and high explosives (HEs). The subsurface
samples will be screened also for volatile organic compounds (VOCs), If any of
these resuits are above the natural geochemical background levels, all will be
sent for iab analyses. if at the background leveis, only one sample will be sent,

The samples wili be tested for those organic compounds which are identified by
EPA methods 8270 and 8240,

A summary of the sample plan for surface drainage from The Hollow is
presented in Table 10.1-1 and the sampling and analysis tables are given in

Appendix 1.

10.1.5.2 PRSs East Side of The Hollow

During the earlier years of use of building TA-15-20, trench drains [SWMU-
014(k)] emptied into manholes TA-15-150 and TA-25-151, thal were connected
to a sump [SWMU-011(a}], which in turn drained to an outfall at the edge of
Water Canyon near the outfall [SWMU-011{c)] listed above (Francis 1992, 10-
0002). Manhole TA-15-150 and the sump were removed, and the drain line to
the outfail was plugged. However, manhole TA-15-151 is now connected to the
septic tank TA-15-81 described above.

An inactive underground fuel storage tank AOC C-15-010 {structure designation
is TA-15-52) was located 15 ft south of the southwest comer of building
TA-15-20. This tank was removed in 1989

We propose 1o take two separate subsurface samples at these three PRSs
(SWMU 15-011(a), SWMU 15-014(k}) and AOC C 15-010) and analyze them for
the same constituents as at the other PRSs at The Hollow. The sampling plan is
shown in Table 10.1-1 and the sampling analysis tabies are given in Appendix 1.

AFl Work Plan for Ol 10886 10-8 June 1893
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TABLE 10.1-1 FIELD SCREENING LABCRATORY ANALYSES
SUMMARY OF SAMPLING PLAN FOR PRSs l
AT THE HOLLOW
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AHEHE AR
a % lc ol
21518 [B)5 418 51&18151]8 13
SWMU 15-011 {b), SWMU 15-011{c},
SWMU 15-014 (i), SWMU 15-014 {j),
AGC C 15007
Surfacs Samples 4 | 4l al a] 41 4 41 4|4 ] 4 4
Subsurface Samples 4 4] 41 41 4 4 4] 4] 4141 4] 4
SWMU 156-011 (a) Subsurface Samples 24" 2 21 212] 2 2 2l 21212) 2]2
SWMU 15-014 (k) Subsurface Samples 24" 2 2] 2] 21 2 2 21 212 12] 21 2
AQC C 15010 Subsurface Samples 24" 2 21 212 2 2 21 212121 2] 2
TOTALS 14 1141141 14] 14{ 410 14 114 j14 114 110 [14
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Chapter 10 Miscellaneous SWMUs

10.2 Potential Release Sites at R-183

These are shown in Figure 10.2.1 and listed in Table 10.0-1.

10.2.1 SWMU 15-012(b); Operational Release

Both the Laboratory SWMU report (LANL 1930, 0145) and the Comprehensive
Environmental Assessment and Response Program (CEARP) report {(DOE
1987, 0264) state that contaminated vessels were washed out with water in a
bermed area near building TA-15-285 (Figure 10.2-2) [SWMU 15-012(b)].

10.2.1.1 Site Description, History, and Potential Source Term

Some explosive testing at TA-15 has been carried out inside heavy-walled steel
spheres (diameter 6 ft). Any debris from the explosion was therefore, contained
within the spheres. The debris was cleaned from these spheres just south of
building TA-15-285 where it was deposited. The debris would be similar to that
found with noncontained explosions: uranium, beryllium, and lead. The washed
spheres were stored in the Boneyard discussed in Section 8.5 (SWMU 15-001).
The iocation is well known because the spheres were suspended from a boom
truck when they were cleaned. This boom truck remained on the macadam
parking area northeast of TA-15-285, with the suspended spheres to the south
east of building TA-15-285 (Figure 10.2-1).

This area has been surveyed with hand-held radiation meters and has been

shown 1o be radicactively contaminated (Veverka 1988, 10-0011; Schlapper
1991, 10-0009) but contaminated levels have not been quantified.

10.2.1.2 Potential Pathways and Receptors
As for firing sites, pathways to occupational workers and future recreational

receptors primarily include resuspension mechanisms and direct radiation
exposure if the concentration of the hazardous materials is sufficiently high,

10.2.1.3 Data Needs
In order t0 determine whether this SWMU is of concern, we will measure the

extent, concentration, and depth profile of uranium, beryilium, and lead. We will
also check for HEs.

10.2.1.4 Sampling Plan
A 150-ft by 100-ft area southeast of TA-15-285 and bounded on the north

by the macadam parking lot and roads is expected to be contaminated
(Figure 10.2-3).

RF1 Work Plan for OU 1086 10- 10 June 1993
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Chapter 10 Miscellaneous SWMUs

Figure 10.2-2 SWMU 15-012(b). Wash area at R-183, behind fence running east-west
across middle of photograph. Arrows indicates ends of the fence.
(Photograph taken due north February 5, 1993.)

RFI Work Plan for OU 1086 10- 12 June 1993



Miscellaneous SWAUs

Chapter 10

« = Grid points at 5-ft intervals
® = Surface soil samples
{on grid points)
&, = Subsurface soii samples
(on grid points)
X Biased surface
sampling locations

Biased subsurface

Parking
lot
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o
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Figure 10.2-3  Site diagram for R-183 showing sampling plan for SWMU 15-012(b) .
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Since the ground has a gentle gradient 1o the east, surface and subsurface soil
sampling will emphasize the area 1o the east of the wash area where
contaminants would be expected to pooi and setile. A radiological survey will be
conducted using the EG&G truck-mounted gamma detaector or equivalent hand
held equipment. Two samples of the saurce area will be collected to determine
the level of the contamination, Four additional sample locations will be equaily
spaced approximately 25 ft east of the visible eastern boundary of SWMU
15-012(b}. Both surface and subsurface (al a 2 ft depth) samples will be
collected at all sample locations.

Field screening will determine levels of uranium, lead, beryllium, and HEs.
Subsurface samples to the 2-ft depth or twff interface will be taken at sach
surface soit sampling location. These subsurface sampies will, in turn, be
sampled at the 2+t depth or at the tuff interface for further analysis of uranium,
beryllium, lead, and HEs.

Because the active seplic system SWMU 15-008(j) is in the area of sampling for
15-012(b), we propose to take two siudge sampies and to field test for
radioactivity uranium, lead, beryilium, and HEs. Two samples will be sent for
chemical analyses.

A summary of the sampling plan is shown in Table 10.2-1 and the sampling and
analysis tables presented in Appendix [.

10.2.2 SWMUs 15-014(a), 15-014{b); Outfalls from Building
TA-15-183
10.2.21 Site Description, History, and Potential Source Tarms

SWMU 15-014(a) is an outfall from drains located in building TA-15-183 that
have been in use since 1961, This outfall is permitted under Environmental
Frotection Agency (EPA} permil number O8A 123 for present use. Before tha
outfall was permitted by the EPA, its effluent included photographic wastes,
making silver and organics the potentially hazardous materials at this outfall, A
new drain was installed in 1987 which had the same path as the oid drain. The
exit of this is al SWMU 15-014{a). The path of the effluents to the canyon is
evidenced by increased vegetation.

SWMU 15-014(b), shown in Figure 10.2-4, consists of two separate outlalls
from drains from building TA-15-183, which run under the trailer west of building
183. The separate outfalls join together and the location has been
designated as outfall 15-183-0OPN-1 by the Santa Fe Engineering, Ltd. report
(Sama Fe Engineering, Ltd. 1991, 10-0037}. i drains 13 floor drains, five sinks,
and a water fountain. It [eaves building TA-15-1B3 near the northwest corner
and empties into Caficn de Valle, Because effluents from the same photo lab
descridbed for SWMU 15-014{a} may be present here, sampies will be laken for
the aggregated SWMUs 15-014(a) and (b) as shown in Figure 10.2-5. Currently
these drains are simply used to drain the parking iots.

AF Wark Plan for QU 1088 10 14 June 1993




5801 10 10} UB(d Hi0M HE

gt -Gl

€661 sunp

FIELD SCREENING LABORATORY ANALYSES
TABLE 10.2-1
SAMPLE PLAN FOR SWMU 15-012 (b}
AND SWMU 15-009 (j)
£
E
3]
0]
s
i)
R ME
21158l © % I PR
o o ]
AEREARIE: 5 |& § i
SWMU 15-012 (b)
Surface Samples 6 166 (6](6 3 3
Subsurface Samples 61616 6|6 3 3
SWMU 15-008 (j)
Sludge 212 2122 2 2]2
TOTALS 14 |14 114 |14 114 8 812
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Figure 10.2-4 SWWL 15-014(b}. Qutfalis from building R-183. Arrows indicate sampling
points. (Photograph, looking north. taken February 5, 1993.)

RFI Work Plan for OU 1086 10- 16 June 1383
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102.2.2 Potential Pathway and Receptors

Because of the isolation of this area and the projected future land use
{Section 4.2}, the pathways 1o receptors may be of concern only if actual
digging were 10 be done in an area possibly containing contamination by
occupational workers or by fulure recreational Users. '

10.2.2.3 Data Needs

The concentrations of silver compounds and associated photographic organic
compounds (inciuding glutaraldehyde and hydroquinone need 1o be determinad
at the discharge point along the water flow path away from this outfall.

10.2.2.4 Sampling Plan

Sadiment samples o 6-in. depth will be taken at the six locations marked on
Figure 10.2-5. In addition, two subsurface samples o depths of 2 ft (or soif tuff
interface) wili be taken at two locations. These samples will be screened for
silver and organics and sent out for laboratory analyses, as shown in
Table 10.2-3 and Appendix |. The organic compounds analyzed will be defined
by the EFA methods listed in Table 4.7-3.

1023 Additional Potential Release Sites at B-183

10.2.3.1 SWMUs 15-009(1, (k); Active Septic Systems

The septic systems carry only sanilary wasles from Laboratory buildings.,
therefore the likelihood of any significant quantities of hazardous materials
being placed in the septic system is low and pathways to receptors are minimal;
see Table 10.2-5. The tanks are registered with the New Mexico Environmental
Division {(NMED) as “unpermitted individual fiquid waste system.” as shown in
Chapter 2, Table 2.5-1. The septic ltanks are all constructed of reinforced
concrete. ~i one time the effluent from all of the septic tanks sither want to
an outfall or else a leach field. In the 1970s all but one outfall (TA-15-72) were
plugged and a 4-ft-diameter by 50-fl-deep sump was installed,

We propose to sample the septic tank sludge in two places for radioactivity,
uranium, beryflium, lead, silver, VOCs and HEs and then send for laboratory
analyses which, in addition, will include SVOCs and exclude HEs uniess a
positive HE is obtained in the field screening. Again, the organic analyses will
be defined by Table 4.7-3. This is summarized in Table 10.2-3 with sampling
and analysis tables in Appendix L.

10.2.3.2 SWMUs 15-005(b} and 15-005(c); Container Storage Areas

These two SWMUs [15-005(b} and 15-005(c), Figure EXEC-3] are container
storage areas for HEs and are currently regulated under 40 CFR Part 262,
Standards Applicable to Generators of Hazardous Wastes. SWMU 15-005(c} is

RF! Work Plan for QU 1086 10- 18 June 1883
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TABLE 10.2-2 FIELD SCREENING LABORATORY ANALYSES
SUMMARY OF SAMPLING PLANS FOR

SWMUs 15-014 (a) AND 15-014 (b}

SWMUSs 15-009 (f) AND 15-009 (k) ]

SWMUs 15005 {b) AND 15-005 {c) E
<
1]
[}
@ lel |5 El | 5 2
1|83y 3 1813 g & 8 -
:,S..- gl2| 5| & G| & BiLi sl 8 O ] w
g |S|lim|lm] af T > Slalao|l 4 3 o T

SWMU 15014 (a), SWMU 15-014 (b)

Surface Sampling 8 6 8
Subsurface Sampling 2 2 2 212
SWMU 15-008 (f} {sludge) 2 {2 jz |2 {2)2]2 2 lz2|2|2]2]|2 |=
SWMU 15-009 (k) (sludge) 2 12 |2 12 |1212)|2 212121 2]212 1|2

SWMU 15-005 (b} 2 |2 212}]2 2 212
SWMU 15-005 {c} (at Firing Site C) 2 |2 2 12)2 2 212
TOTALS B |8 12 18| 8] 8] 6 Bp2i 8816 |12 14
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TABLE 10.2-5

ACTIVE SEPTIC SYSTEMS
SWMU EID STRUCTURE  BUILDING YEAR CAPACITY SUMPS OUTFALL INFLUENT
NUMBER SERVED BUILT GALS, 4'dia.X50 deep
15-008 (b} LA-16  TA-15-81 TA-15-45 1951 540 Yes Plugged Sanitary wasle
15-009 (¢} LA-17  TA-15-62 TA-15-44 1951 540 No Plugged Sink drain
15-009 (4 LA-18 TA-15-63 TA-15-40 1971 2060 Yes Plugged Sanilary wasle
15-009 (&) TA-15-72 TA-15-27 1947 1200 No Yes Sanilary waste
15-009 (f) LA-20 TA-15-195 TA-15-183 1988 4000 Yes Plugged Sanitary waste
15-009 {g) LA-21  TA-15-205 TA-15-185,186 1960 605 No No, leachfield Sanitary wasle,
Sink drains,
Water fountains,
aryd ficor drains
15-009 (h) LA-22 TA-15-282 TA-15-280 late 1970's 905 Ne No, leachfield Sanitary waste
15-009 {iy LA-23 TA-15-284 TA-15-233 1979 750 Yes Plugged Sanltary waste,
Shower, lavoratory,
water fountain,
hot water, heater
and Hoor drain
15-009 (j} LA-37 TA-15-286 TA-15-285 1981 1500 Yes Plugged Sanitary waste,
shower,sink,
water fountain
15-009 {k} TA-15-423"  TA-15-313 1000 No No, leachtield Sanilary wasle

+

SWMU Repart information is incorrect

01 Jsideyn
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Miscelianeous SWils Chapter 10

located at Firing Point C. It is considered here because of the similarity to
SWMU 15-005(b).The sampling plan is shown in Table 10.2-3 with sampling
and analysis tables in Appendix L.

We propose to sample the soil outside the buiidings in two piaces (there will be

bias for visible staining) for radioactivity, metals (U, Pb, Be), and HEs and then
sent for laboratory analyses.

AF Work Plan for QU 1086 10- 21 June 1883
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10.3 Potential Release Sites at R-40
10.3.1 SWMU 15-014(h}; Outfaiis
10.3.1.1 Site Daseription, History, and Potential Source Terms

SWMU 15-014(h) consists of three outfalls on the northeast side of building
TA-15-40 {see Figute 10.3-1) from which noncontact cooling water is emplied,

The first outfall is presently permitted (EPA 04A 013). Before the outfall was
permitted by the EPA, its effluent included wastes from a photographic
laboratory; therefore, this outfall may contain silver and organic compounds and
we propose to check for these contaminants.

The second SWMLU 15-014(h}, is an oulfall from building TA-15-40 located
approximately 60 to 100 ft north of the building and in line with the east end of
the bullding. The outfall is an B-in. vitrified-clay pipe and is permitted as EPA
044 102. This cutfall is supplied by noncomact coaling water, roof drains, and
floor drains, The floor drains can receive flow from drain vaives in a potable
waler system. We propose to test this SWMU as we did the first outfall.

The third SWIMU 15-014(h} is simply a storm dtain that connects a yard drain
north and east of building TA-15-40 to an ouffall in a grassed area north and
east of buikding TA-15-40. This drainline is a 12-in. corrugated-metal pipe and
the outfall empties into Three-Mile Canyon. No further action is recommended
for this SWMU because there is no evidence that hazardous materials have
ever been put into the yard drain.

10.3.1.2 Potential Pathway and Receptors

Because of the isolation of this area and the projected future land
use (Section 4.2}, the pathways fo receptors may be of concern only if actual
digging were done in an area confaining high silver or organic compounds.

10.3.1.3 Data Needs

The concentrations of silver compounds and photographic organic compounds
need 1o be determined at the discharge point along the water flow path.

10314 Sampiing Plan

We propose 1o collect four 6in. subsurface samples, one at each outfall and
one at the first major sediment depositional area beyond each outfall and
screen for silver and VOCs. One sample from each outfall will be sent for
laboratory anaiyses and analyzed for siiver, VOCs, and SVQCs as defined in
Table 4.7-3. A summary of the sample plan is shown in Table 10.3-1 and
sampling and analysis tables shown in Appendix 1.

HF Work Plan for OU 1086 10- 22 June 1833
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Figure 10.3-1  SWMUs at R-40,
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TABLE 10.31 FIELD SCREENING LABORATORY ANALYSES
SUMMARY OF SAMPLING PLANS
R 40 {SWMUs 15-014 (h), 15-010 {b)] g
E
o
&
o
L
ol E £ @
12151, g 25 § 3
s |8 |2 812 i
<!> & %"::J = S>lwm > @ %
SWMU 15-014 (h} (Subsurface 24"} 4 4 21212
SWMU 15-010 {b) Sludge 2 2
{R8} . Sediment 2 2
TOTALS 41 414 21224
T e e e — e e e — AR
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10.3.2 SWMU 15-010(b); Septic Tank at Buliding TA-15-8

Building TA-15-8 was one of the first operational buiidings at TA-15. It was
constructed in 1947 (ENG-A5 C-48 1947, 10-0024) and used in the 1950s as an
HEs machining buiiding (Topography Map, Appendix A}, A5 ft x5 ft x 5 ft
concrete cube, variously described as a seplic tank, clean-out tank, or settling
tank (TA-15-147) and [SWMLU 15-010(b}] was used in the drainfine from building
TA-15-8 to an outfall at the edge of Three-Mile Canyon. Because HEs were
machined in this building with water cooling, it is reasonable to assume that
HEs would be tound in tank TA-15-147 and at ihe discharge point.

In addition to taking two sampies of septic 1ank sludge, we propose two
samples, one where the drain-line empties at the outfall and one 20 # from the
first point in fine of the potential effiuent (or at the first point of major sediment
deposition), These samples will be tested for HEs. This ie shown in Table
10.3-1 and sampling and analysis tables in Appendix 1.

RF Work Plan for OLl 1086 10- 25
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Chapter 11 Transferred to Other Operable Units

11.0 TRANSFERRED TO OTHER OCPERABLE UNITS

SWMUs 15-0086{e) and 15-008(f) are located on I-J site. Af one time |-J site was
part of TA-1E. It is how part of TA-36,

These two SWUs will therefors be considered in GU 1130, which ¢overs TA - 36.

RFl Work Plan for OU 1086 11 -1 June 1993
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Froject Management Plan

Annex |

PROJECT MANAGEMENT PLAN

This annex addresses the project management pian requirements of the HSWA
Module (Task I, E., p. 39) of the Laboratary's RCRA Part B Permit (EPA 1990,
0306} and presents the lechnical approach, management struciure, schedule,
budget, and reporting milestones for implementation of the OU 1088 RFI as set
forth in ihis work pian. The project management plan igr the O 1086 RFlis an
extension of the ER Program project management pian given in Annex | of the
Installation Work Plan {iWP} (LANL 1991, 0553).

Figure EXEC-3 of the Executive Summary and Appendix A contain sile
diagrams and PRS lists tor the OU 1086.

1.1 Technicai Appreach

The approach used for the OU 1086 is based on the ER Program’'s gverall
technical approach to the RFI/CMS process as described in Chapter 3 of the
iWP (LANL 1991, 0553). The following key ieatures characierize the ER
Program approach:

* use of guideiines tor cieanup derived from statutory screening
action tevels and heaith-based risk assessment utilizing
realistic future land uses and potential receptors based on that
land use,

*  phased sampling appreach to site characierization;

* ihe application of the "observational® or "streamlined” approach

fo the RCRA Facility Investigation [RFI/CMS process ag a
general philosophical framework,

The technical approach employed for the Ol 1088 RF| is described in Chapter
4 of this OL] work plan. Figure 1.1-1 contains a logic diagram for OU 1088 RFl,
The general philosophy is to develop and iteratively refine the QU 1088
conceplual model through carelully planned stages of investigation and dala
interpretation. The data gathered and subsequent interpretation will be used o
gefine the nalure and extent ol contamination, and the liketihood for waste
migration, at the QU 1086. An objective is to suppon decisions on interim
comective measures or g corrective measures study using the minimum data
necessary.

The technical objectives of the Ol 1086 RFI, as presented in Chapters 5-10 of
this QU work plan, are as follows:

* identify contaminants present at each PRS;

*  determine the vertical and lateral extent of the contamination at
each PHE;

*  entily contaminant migration pathways;

AFI Work Plan for OU 1088 1-1
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Characterize Inactive Firing Sites Continue to characterize
E-F, G, A B,C,andH Phase} - inactive Firing Site E-F, Phase I
Subsequent investigations of
Evalualion — Firing Sites G, A, B, C,and H
if necassary, Phasa i
SWMU 15-008(b) Conlinue to Characterize
Phase | Phase I}
Landils. MDA-N Subsequent investigations
and MDA-Z Phase | ™ if necessary,
Phase il
Wash Area Subsequent invesligations
SWMU 15-012(b) If necessary,
Phase | Phase |l
Seplic Systems Subsequent invesligations
and Qutfalls W if necessary,
Phase | Phase Il

~ Contaminant Migration Studies
a) aerosolization -
b} hydrolcgic draining

Subsequent investigations
if necessary

Figure 1.1-1  Logic fiow of the OU 1088 RFI{ also Figure EXEC-6).
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* gcquire sufficient information to allow quantitative migration

pathway modeling and comparison 1o site specific risk
assessment;

* provide data necessary for the assessment of potential
remedial alternatives; and

* provide the basis for detailed planning of comective measures
studies (CMS).

1.1 Technical implementation Rationale

As summarized in this section, several relatively independent investigation
paths comprise the schedule logic and the investigation rationale for OU 1088,
listed as follows:

* inactive firing sites E-F. A, B.C. G H
*  Landtills MDA-N, MDA-Z and SWMU 15-008(b)
* Wash area, SWMLU 15-0012{b}

*  Characterization of miscellanecus PRSS such as septic tanks
and outfalls.

inactive Firing Sites £-F, A, B, C, G, H

Investigation of PRSs associated with inactive firing sites are described in
Chapter 7 and 8 of this work plan. The characterization studies are designed
primarily to determine whether contaminants exist above screening action
levels. Phase | investigations will require about two years of tield work to
comptete, foliowed by Phase |l investigations where appropriate.

Landtills MDA-N, MDA-Z, and Wash Area SWMU 15-008(b)
These landtills and SWMU are described in detall in Chapter 9.

Little is known about landfit MDA-N Including #ts exact location. However, it is
anticipated that building debris is the main constituent and that it may be slightly
contaminated. Phase | sampling will be carried out fo measure the nature and
extent of the contamination. Geophysical measurements such as seismic
sounding, magnetic surveys, and resistivity surveys will be used 1o delineate the
boundaries of the landfill 10 the greatest extent. MDA-Z mainly contains debris
from PHERMEX. After Phase | investigations, a voluntary corrective action may
be appropriate.

SWMU 15-008{) contains debris from active firing site R-44. 1t is on the edge

of the mesa, Jike MDA-Z and, from the expected coniaminanis, may be a
candidate for voiuntary corrective action (VCA).

RA Waork Plan for OU 1086 -3
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Wash Area, SWMU 15-0012(b)

A description of this area is provided in Chapter 10, Section 10.2.1. Stesl
cylinders for contained explosions were washed with water at this location.
Phase | investigations are expected to show the necessity for Phase If studies
prior to a decision which may or may not suggest CMS,

Miscellaneous PRSs largely consisting of septic systems and ouifalls.

There is no urgency to sample and characterize these PRSs because of the
location of these sites, the present and tuture land use of the area, and the
estimated low quantities of hazardous materials in them. Characterization of
many of these PRSs could be delayed until the Laboratory and/or DOE reach a
decision whether a VCA should be carried out at these PRSs, or whether they
will be coordinated with D&D activities.

1.1.2  Priorities

The management priorities (in order) of TA-15 RFI1 are as follows:

1. Inactive firing site E-F contains by far the largest inventory of
contaminants at TA-15 and therefore is the most likely to
require Phase Il investigation and possibly a CMS. Theretore
the primary focus of TA-15 is on inactive firing site E-F.

2. Ot the landfills, SWMU 15-008({b) probably contains the highest
level of contaminants and is situated in a position to possibly
contribute 1o off site contamination.

3. The wash area, SWMU 15-012(b) is known 1o be radiologically
contaminated and may reguire Phase Il and CMS.

4. Inactive firing sites (other than E-F) are expected to contain
less ¢contamination than E-F because they were used less
frequently for smaller shots in earlier time frames. It is not
known, at this time, whether they will require Phase Il studies.

5. The landfills MDA-N and MDA-Z cannot be considered similar
since MDA-N is aiready capped with soil and vegetation and
MDA-Z is not. After characterization, MDA-N may be
recommended for NFA. Landfill MDA-Z may be a candidate for
VCA by simply removing the contaminated debris.

6. Phase | investigations of the septic systems and outfalls are not
expected to reveal signiicant contamination. We expect to be
able to recommend these for NFA,
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L2 Schedule

General schedule requirements for the Laboratory's ER program are described
in Annex 1 {Program Management Plan) of the IWP. Appendix S of the IWP
contains a projected RFVCMS schedule for the RFI/CMS process for QU 1086,
through the compietion of the finai CMS report. A revised version of this
schedule was compieted recently as Activity Data Sheet (ADS) 1086 for
incorporation in the DOE Environmental Restoration and Waste Management
Five-Year Plan. This pian is a key budget planning document for the DOE-wide
ER program. The projected RFIVCMS schedule, milestone schedule, and
baseline (unconstrained) budget summary submitted recently 1o DOE for QU
1086 are provided in Table EXEC-5 and in Figures EXEC-4 and 1.1-1 of this QU
work plan. Figure 1.1-2 of this annex contains a detailed projected schedule for
the QU 1086 RFI/CMS, based on the unconstrained Five-Year Plan
budget/schedute.

implementation of R activities is contingent upon regulatory review and
approvat of the QU 1086 Work Plan and upon the availability of funding. if the
detailed costing of this CU work plan exceeds the planned budget, budgetary
resolution will have to be accomplished either by a petition 1o DOE for additional
funding through a change-control procedure or by extension of the RFI
schedule. Schedules and costs will be updated through the DOE change control
praCess as apprapriate, with revisions submitted to EPA for approval, The
assumptions used to generate this schedule include the following.
* Review and approval of the OU 1086 RFI work plan and

supporting project plans by regulatory agencies.

Cenain tasks may be initiated before reguiatory agencies grant
final approval of the work plan.

The schedule assumes that an adequate number of support

personnel (e.g., health and safely technicians and trained
driling contractors) will be available.

EPA approval of technical memoranda/work plan modifications

{including EPA comments, Laboratory revision, and final EPA
approval) is assumed to take two months, of which one month
is aflowed for EPA review and cormment, and one month for
revisions.

The Phase | work scheduled in the first investigation year
{1994) is constrained by the current pianned DOE budget.

Where possibie, extensive field work will not be s¢heduled

between October 15 and Aprii 15 each vear, o avoid for
inclement weather,

13 Reporting

Resulis of RFI field work will be presented in three principal documents:
quarterly technical progress reports, technical memoranda/work pian
medifications, and the RFI Reporl. The purpose of these reports is detailed in
the following discussion. A schedule of future documents, associated with

AFl Work Plan for OU 1086 1-8
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implementation of this OU work plan, which are deliverabie to EPA and DOE, is
summumigrized in the following list.

Document EPA DOE Date Due

Monthly X X 25th of the following month
Quarterly X Feb. 15, May 15, & Aug. 15
Phase Reports X X as in baseline: DQE milestones

i.3.1  Monthly Progress Reports

These are prepared in the Program Office. Highlights from QU 1086 will be
submitted to the Program Office.

1.3.2 Quarterly Technicail Progress Reporis

As the OU 1086 RF1 is implemenied, technical progress wiil be summarized in
quarterly technical progress reports, as required by the HEWA module of the
Laboratory's RCHA Part 8 operating permit {Task V, C, page 48). Detailed
technical assessments wiil be provided in technical memoranda/work plan
rmodifications.

1.3.3  Technical Memaoranda/Work Pian Modifications

Technical memoranda/work plan modifications will be submitted for work
conducted on OU 1086 SWMUs. These documents will function as interim
reports on portions of the RF! effort because of the multi-year time frame which
will be required for completion of RFI fietd work. In other words, these technical
memoranda will serve as partial RFI Phase | reponts summarizing the results of
initial site characterization activilies and as partial HFl Phase il work plans
describing the follow-on activities being planned (including any modifications to
field sampling plans suggested by initial findings).

134  RFiReport

The RFI report for the OU 1086 will summarize all field work conducted during
the RFI. As reguired by the HSWA muodule of the Laboratory’'s RCRA Part 8
operating permit, the Laboratory will submit an RFI report within 60 days of
compietion of the RFI. As stated in Chapter 3 of the IWP [LANL 1991, 0553),
the RF! Report will describe the procedures, methods, and results of field
investigations and will include information on the fype and exient of
contamination, sources and migration pathways, and actual and potential
receptors. The report also will contain adequate informatien 1o support delisting
ot sites that require no further corrective action.

RFl Work Plan for OU 1086 1-7
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14 Budget

The schedule presented in Figure £.1-1 is based on a constrained budgst for the
first year ot the RF| and prefiminary cost analysis which is subject to signiticant
uncertainties, The projacted budget in fiscal year 1994 {FY 94) is based on
expected DOE funding leveis and is subject to change depending upon funding
allocations actually made. A change control petition to DOE is required to
augment these funding levels. Because DOE funding requests are sef two
years in advance, the first year in which the OU 1086 RF1 is not consirained by
previous budget estimates will be FY 85. Funding requests for FY 95 and

heyond will reflect the cost and schetule that most efficiently complete the RFI
plans.

As pointed out above, the RF| costing is being refined and is subject to
considerable uncertainties at the present time.

L5 OU 1088 Organization and Responsibitity

‘the organizational structure for the ER Program is presented in Chapler 2 of
the generic LANL ER Program Quality Program Plan and Quality Assurance
Project Plan (QPP/QAPIP). ER Program lines of authority and responsibilities
are identitied in that document and in Figures 1.5-1 and 1.5-2 of this annex.

Records of gualifications and training of all tield personnel working on the RFi
for the QU 1086 will be kept as ER Hecords [see Annex iV of the IWF, Records

Management Plan]. Technical Contributors to the QU 1086 work plan are listed
in Appendix i of this OU work plar.

The responsibilities of the positions identified in Figures 1.5-1 and 1.5-2 are
summarized in the following subsections.

.51 QU Project Leader

Responsibiiities of the CU 1086 Project Leader are as follows:

* oversees day-to-day RF! operations, including planning,

scheduling, and reponting ¢f technical and administrative
activities;

ensures preparation of scientilic investigation planning
documents and procedures;

* prepares monihly and guarterly reports for the Project Manager
(PM);

* gversees subcontractors, as appropriate;
*  coordinaies with echnical team leaders

* conducts technical reviews of the milestones and final reporns;

RFl work Plan jor QU 1086 i-8 June 19593
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. EM Division Leader

Quality Program
Project Leader

Environmental Restoration Program
Program Manager

"Operable Unit Operable Unit 1086 Health and Safety
1086 Project Leader Project Leader
Technicai Team

F—"le!d Team Manager

Fieid Team Leader 1 ——ee |Site Safety Officer 1

!Fieid Team Leader 2 I S [s;m Safety Officer 2 |

Fieid Team Leader 3 l !Si%e Safety Officer 3 [
Field Team 1

*Sampling

*Quality Assurance Authority

*Health and Safety e mmemmemGOMMUunication
" Field Team 2

Fieid Team 3
Figure 1.5-1 Operable Unit 10886 field work organization chart showing lines of
. authority and responsibility
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EM-13 GROUP LEADER/PROGRAM MANAGER |

|_(}uaiiiy Program
Programmatic DEPUTY GROUP LEADER Administrative
Support Support
Word
Processing
Programmatic SH. PROGRAMMATIC PROJECT ~Operational
Support LEADER Support

PRS Review

" Technical Programmatic
Support Project Leader
Figure 1.5-2 Laboratory ER Program organizations .
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*= interfaces with the ER Quality Program Project Leader (QFPL)

to resolve quality concemns and to coordinate with the QA staft
tor audils;

= complies with the LANL ER Program Health and Safety (H8),
records managemerd, and community reiations requirements;

= oversees RFI field work and manages the field teams manager,
and

= complies with the Laboratory’s technical and QA requirements
for the LANL ER Program.

1.5-2 Technical Team Members

Technical team members are responsible for providing technical input for their
discipline throughout the RFIVCMS process. Technical team members have
participated in the development of the OU 1088 work pian and the individual
tield sampling plans and will continue to participate in the field work, data
analysis, report preparation, work plan modifications, and planning of
subsequent investigations as necessary.

The primary disciplines curently represended on the OU 1088 technical team
are chemistry, geology, hydrology, geocchemistry, statistics, biclogy,
archaeology, and health physics. The composition of the technical team may
change with time as the technical expertise needed to implement the CU 1086
R¥F| changes.

153 Fleld Teams Manager

Responsibilities of the OU 1088 Field Teams Manager include the following:
* conducts detailed planning and scheduling for the

implementation of the RFI field activities outlined in Chapters 7
through 10,

*  gversess day-to-day fiekd operations; and

* manages field team activities.

1.5-4 Fleld Team Leader(s)

The Field Teams Manager will assign field work to Field Team Leaders for
implamentation in the field. Each Field Team Leader will direct the execution of
figld sarnpling activilies, using crews of fisld team members as appropriate for
the activity. Field Team Leaders may be Laboratory or contractor personnel.

RF Work Plan for OU 1086 -1
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1.5-5 Field Team Member(s)

Field Team Mambers may inciude the following, as appropriate:
* tield team leader

* sampling personnel,

* site safety officer,

* geologists,

*  hydrolegisis,

* health physicists, and

* other applicable disciplings.

All teams will have, al a minimum, a sile safety officer and a qualified tield
sampler. Field team mermbers may be Laboratory or contractor personnet. The
tigld team leader is responsible for conducting the work detailed in the field
sampling plans.

HFl work Plan for Ol 1086 112 June 1983
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EPA (US Environmental Protection Agency), April 10, 1880. RCRA Permit No.
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INTRODUCTION

This Quality Assurance Project Plan {QAPP) for the Resource Conservation
and Recovery Act (RCRA) Facility investigation {RF1) Work Plan for Operable
Unit {OU) 1086 was written as a matrix report {Table -1} that is based on the
Los Alamos National Laboratory (the Laboratory) Environmental Restoration
{ER} Program Generic QAP{P [Quality Program Plan and Quality Assurance
Project Plan for Environmenial Restoration, January 1923].

The Laboratory ER Program Generic QAP|P describes the format for the
individuat QU QAP|Ps. in the Generic QAPIP, Section 1.0 is the Signhature
Page, which is included in the front of this annex. Section 2.0 of the Generic
QAPIP is presented as a matrix. Section 3.0 of the Generic QAP}P is the Project
Description, and Subsection 3.1 is the Introduction. This introduction (to Annex
i1} will serve as the equivalent of Subsection 3.1 and the matrix (Table ii-1) wiil
begin with Subsection 3.2, Facility Description.

The QU 1086 QAPIP matrix {Table II-1} appears as 4 tabte in which the Generic
QAPJP criteria are listed in the first column; these criteria correspond to the
sections of the Generic QAPjP. The second column lists the specitic
reguirements of the Generic QAFPJP that the OU 1086 QAFPjP must meet; the
subsection titles and numbers in the second column correspond directiy with
those contained in Generic QAPjP. Sections of the Generic QAPjP that do not
contain specific requirements are not included in the matrix, e.g., 3.4. The third
column lists the focation of information in the IWP andfor the OU 1086 Work
Plan that fulfills the requirements in the Generic QAPjP. If CU 1086 wiil be
following the requirements in the Generic QAP{P and no further information is
necessary, the column containg the phrase "Generic QAP}P accepted.” In some
cases, a standard operaling procedure {SOP) and/or a clarilication note is
inchuded.

Note 1: Section 4.0 Project Organization and Responsibility
The organizational structure of the ER Program is presented in
Sedlion 2.0 of the LANL ER Quality Program Plan {QPP) to the
Project Leader (PL) level, including quality assurance functions.
The OU 1086 Work Plan, Annex |, describes the organizational
structure from the Pi-levei down and presents an
organizational chart to demonstrate line authority,

Note 2: Sections 5 and 8
In conjunction with the generic QAPIP, the level of analysis for
gach individual SWMU will reflect the objective [precision,
accuracy, and sensitivity] necessary for the particular
conditions. The detection limits must be compatible with
environmental media concenirations corresponding 1o decision
levels, and sensitivity may be modified to meet these
objectives.
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Note 3:

Note 4.

Section 14,3 Sampte Representativeness

The iield sampling plans presemed in the OU 1086 Work Plan,
Chapters 7 through 10, were developed fo meet the sampte
representativeness criteria described in Subsection 14.3 of the
Laboratory ER Program Generic QAPRJP, [Quaility Program Plan
and Quality Assurance Project Plan for Environmental
Restoration, January 1893].]

Section 16.1 Field Quality Assurance Reports to Managemant
The OU 1086 Fiekd Teamns Leader, or a designee, will provide a
monihly field progress report 10 the Laboratory ER PL. This
report will consist of the information identified in Subsection
16.1 of the ER Program Generic QAPIP [Quality Program Plan
and Quality Assurance Project Plan for Environmental
Restoration, January 1983].
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TABLE #I-1
OU 1086 QAPIP MATRIX
Generic QAPJP Criteria Generic QAPP QU 1086 incorporation
Requirements by of Generic GAPIP
Subsection Requirements

Project Description

3.2 Facility Description

Los Alamos National Laboratory
{LANL) ER Program WP, Seciion

3.0, and OU 1086 Work Flan,
Chapters 1, 2, and 3.

3.3 ER Program

LANL ER Program WP,
Section 2.0,

3.4.1 Project Objectives

OL} 1086 Work Plan,
Chapters 1and 4

3.4.2 Proiect Schedule

OU 1086 Work Ptan. Annex L

3.4.3 Proiect Scope

O} 1088 Work Plan,
Chaplers1and 4.

3.4.4 Background Information

QU 1086 Work Plan,
Chapters 1.2 and 3

3.4.5 Data Management

QU 10886 Work Plan, Annex IV,
and LANL ER Program IWP,
Annex IV,

Project Qrganijzation

4.1 Line Authority

OU 1086 Work Ptan, Annex I.

4.2 Personne! Quaiilications,
Training , Resuomas

Maintained as Records within
Ol 1086 record system and

summarized in Appendix 1, |

4.3 Organizational Structure

LANL-ER-QFPP, Section 2.0, and
QL 1086 Work Plan, Annex |,
See also Note 1.

——

Guality Assurance

Objectives for

Measurement Data in Terms

of Precision, Accuracy,
Representativenass,
Completeness, and Comparabiiity.
See Nowe 2.

5.1 Levei of Quality Confrol

Generic QAPIP accepted.

5.2 Precision, Accuracy, and

5.3 QA Obieclives for Precision

Sensitivi -

Generic QAPJP accepled. See
|_also Nate 2
Generic QAPIP acce

5.4 QA Oblectives for Accuracy Generic QAPIP accepted.
5.5 Representativeness, Gener¢ QAPIF accepted.
Compieteness. and Comparability

5.6 Field Measurements Generic QAPIP accepted.

5.7 Data Quality Objectives

CU 1086 Work Plan, Chapler 4

RFl Work Plan for OU 1086
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TABLE -1 {continued)
OU 1086 QAPJP MATRIX
Generic GAPIP Criterla Generic QAPIP O 1086 incorporation
Requlrements by of Generic QAPjP
Subsection Requirements
Sampling Procedures 6.0 Sampling Procedures OU 1086 Work Plan, Appendix C
€.1 Quality Control Samples Generic QAP|P accepted.
Inciuding ER Program SOP-01.065.
6.2 Sample Preservation During Genaric QAPJP accepted.
Shipment Including ER Program SOP-01.02.
6.3 Equipment Decontamination Generic QAPIP accepted.
Including ER Program S0OP-01.06.
6.4 Sample Designation Generic QAPJP accepled.
Including ER Program SOP-01.04.
Sample Custody 7.1 Qverview Generic QAP|P accepied.
Including ER Pmgram SOP-01.04.
7.2 Field Documentation Generic QAP|P accepted.
Including ER Program SOP-01.04.
7.3 Sample Management Facility | _Generic QAPIP accepled,
7.4 Laboratory Documentation Generic QAP)P accepted.
7.5 Sample Hangdling, (Generic QAPjP accepted.
Packaging, and Shipping Including ER Program SOP-01.03.
7.6 Final Evidence File Generic QAPJP accepted.
Documentation
- Calibrations, Procedures 8.1 Overview Generic QAPP accepted.
and Frequency 8.2 Field Equipment Generic QAPIP accepted.
8.3 Laboratory Equipment Generic QAP|P accepled.
Anatytical Procedures 8.1 Overview Generic QAPjP accepted. See
See Note 2. also Note 2.
8.2 Field Testing and Screening Generic QAPJP accepted.
_Inciuding ER Program SOP-06.02 |
6.3 Laboralory Methods Generic QAP|P accepted.

Sampling blans are described in
0OU 1086 Work Plan, Chapter 7-10,

Data Reductton, Validation, 10.1 Data Reduction Generic QAPJP accepted.

and Reporiing 10.2 Data Validation Geanaric QAPIP accepted.
10.3 Data Reporting Generic QAPIP accepted.
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1.0 INTRODUCTION

1.1 Purpose

The purpose of this Operable Unit Health and Safety Plan (OUHSP) is to
recognize potential safety and heaith hazards, describe techniques for their
evaluation, and identify control methods. The goal is io eliminate injuries and
iiness; to minimize exposure to physical, chemical, biglogical, and radiological
agents during environmentat restoration {ER) activities; and to provide
contingencies for events that may occur whiie these effonts are under way.

It s intended that project managers, health and safety professionals, laboratory
ranagers, and regufators use this OUHSP as a reference for information about
healih and safely programs and procedures as they reiate to this operable unit
{CU). CU specific information can be found in sections 3 and 4 of this
document. The other sections of this document contain generai information
applicable to ail OUs. Defailec Site-Specilic Heaith and Safety Plans {(SSHSPs)
and procedures will be prepared subsequent to this document for each field
activily planned, be it specific to a single Potential Release Site (FRS) or a
group of PRSs being investigated simuitaneousty.

Tne Health and Safety Division Hazardous Waste Operations (HAZWOP)
Program establishes laboratory policies for health and safety activiies at ER
sites. The hierarchy of health and saiety documents tor the Los Alamos
National Laboratory (the Laboratory) ER Program is as follows:

1. instalfation Work Plan, Heaith and Safety Program Plan
(IWPHSPF)

2. OUHSP

3. SSHSP

The first document Is more general, while the others become increasingly more
specitic and detailed, White each document is written so it ¢an stand alone, the
contents and references to these and other documents should always be
considered when making decisions.

1.2 Regulatory Requirements

Government-owned, contractor-operated facilities must comply with
Cecupational Safety and Health Administration {OSHA), U.S8. Environmental
Protection Agency (EPA) regulations, and U.S. Depantment of Energy (DOE)
orders. The following is & brief synopsis of hazardous waste-retated
requirerments.

1.3 Required Elements of the SSHSP

OSHA (29 CFR 1970.120(h){4){#) requires that the site health and saisty plan,
as a minimum, address the following elements,

RFI Work Plan for OU 1088 JHIN June 1983
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1. A safety and health risk or hazard anaiysis for each site task
and gperation found in the wark plan.

Empioyee training appropriate for the tasks 10 be performed.

Personal protective equipment 1o be used by employees for
each task and operation beihg conductsd.

4, Medical surveillance requirements [or site workers.

5. Frequency and types of air monitaring, personnel monitoring,
and erwvironmertal sampling techniques and instrumentation to

be used, inciuding methods of maintenance and calibration of
monitoring and sampiling equipment 10 be used.

6. Sie control measures to be used.
7. Decontamination procedures {0 be used.

8. The emergency respense plan for safe and effective responses
1o emergencies.

9. Confined space entry procedures, when applicable.
14. A spill cantaminant program.

Each SSHSP prepared for work at sites within OU 1086 will address the above
elements, as a minimum.

20 Organization, Hesponsibility, and Authority

2.1 General Responstbliitles

The Laboratory's Environment, Safety, and Health {ES&H) manual delineales
managers’ and empioyees’ responsibility for conducting safe operations and
providing for the safety of contract personnel and visitors. Line Management is
responsible for impiementing health and safety requirements.

Parsonne! conducting work tor the ER Program shall comply with the
Laboratory's stop-work poiicy. in addition, upon initiation of stop-work actions,
ER Program personnei shall notify the Site Safety Officer (SSQ), the ER
Program HSPL, and the OUPL.

211 Kick-Off Meeting

A health and safety kKick-off meeting wiil be held before field work beging. The
purpose of the meeting is to reach a consensus on responsibility, authority,
lines of communication. and scheduling. The HSPL will organize the mesting
and has the authority to delay field work untif the kick-off meeting is held.

2.1.2 Readiness Review

A field readiness review must be completed by the QUPL before field activities

begin. The HSPL is responsible for approving the heaith and safety section of
the readiness review.

RFt Work Plan for QL1088 -2 Juns 1983




Heaith and Satetv

Annex i1

2.2 indlviduai Responsibilities

Laboratory employees and supplemental work force personnel are responsible
for heaith and safety during ER Program activities. Figure 1ll-1 illusirates the
field work organizational chart, showing the line organization. The personnei
with direct authority for implementation of SSHSPS are the HSPL, the OUPL
and the S80. The responsibilities of each person are as described in the he
following subsections.

2.2.1 Health and Safety Project Leader

The HSPL heips the CUPL in identifving resources 1o be used for the
preparation and impiementation of the OUHSP. In conjunction with the tfield
tearn ieaders, the HSPL oversees daily health and safety activities in the field,
inciuding scheduling, tracking deliverables. and resource utilization.

2.2.2 Operable Unit Project Leader

The OUPL is responsible for all investigation activities for his/her assigned OU.
Specific health and satety responsibilities include:

* preparing, reviewing, implementing, and revising OUHSPs;

* interfacing with the HSPL to resolve health and safety
concerns; and

* notitying the HSPL of schedule and project changes.

223 Site Safety Officer

An SSO other than the field leam leader may be assigned depending ¢on the
potential hazards, Contractors must assign their own S50,

The S50 is responsible for ensuring that trained and competent personns! are
on-site. This includes industrial hygiene and health physics technicians and first
aigcardiopulmonary resuscifation responders. The 850 may fill any or ajll of
these roles,

The S50 has the following responsibilities:
*  advising the HSPL and OUPL of health and safety issues;

* pertorming and documenting initial inspections for all site
equipment;

* notitying proper Laboratory authorities of injuries or iiinesses,
emergencies, or stop-work orders;

* evaluating the analytical resulls for heafth and safely concerns;
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Environmental Management (EM)
EM Division Leader

T. Gunderson

Ernvironmental Restoration (EM-13)

ER Program Manager

R.W. Vocke
| i
Operable Unit 1086 Health and Safety
Project Leader (INC-9) Project Leader (EM-13)
C.F.V. Mason S. Alexander
Fioki Team Leader(s) Site Satety Officer
To Be Announced To Be Announced

----------- Authority

Communication

Figure lll-1  Operable unit 1086 work organization chart showing health and
satety responsibilities
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* determining protective clothing requirgments;
§ inspecling protective clothing and edquipment;
* determining personal dosimetry requirements for workers:

*  maintaining a current list of telephone numbers for emergency
situations;

= providing an operating radio transmitter/receiver if necessary;

*  maintaining an up-to-date copy of the SSHSP for work at the
site;

* controlling entry and exit at access controt points:

* establishing and entorcing the safety requirements to be
tollowed by visitors;

*  briefing visitors on health and safety issues:
*  maintaining a logbook of workers entering the site;

*  determining whether workers can perform their jobs safely
under prevailing weather conditions;

* controlling emergency situations in collaboration with
Laboratory personnel;

* ensuring that ail personnel are trained in the appropriate satety

procedures and are familiar with the SSHSP and that att
requirements are foltowed dunng OU adlivities;

*  canducting daily health and safety briefings for field team
members;

*  stopping work when unsafe conditions develop or an imminent
hazard is perceived;

* ingpecting to determine whether SSHSP is being followed; and
*  maintaining first akd supplies.

2.3 Visitors

Site access will be controlled so that only verified team members and previously
approved vigitors will be alfowed in work areas or areas cantalning potentially
hazardous materiais or conditions. Special passes or badges may be issued.
Any visiters who are on-site to collect samples or split samples must meet alf
the healith and satety requirements of any tield sampling team for that site.
Vigitors 1o the site may only be presemt with the express permission of the
Laboratory's operating group, M-4
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24 Suppiemental Work Force

All supplementatl work torce personnei performing site investigations wiit be
responsible for developing health and satety plans that cover their specitic
project assignmemnts. As a minimum, the plans shail confarm to the
requirements of the SSHSP governing all sitre activities. The HSPL has the
ultimate authiority 10 accept or reject SSHSPE prepared by supplemental work
force personnel tor specific project assignments.

Contractors wiil adhere to the requirements of all appiicable health and safety
plans. Laboratory personnel will monitor activities to ensure that this is done.
Failure to adhere to these requirements can cause work fo stop until
compliance is achleved,

Contractors will provide their own heaith and safety functions unless other
contractual agreements have been arranged. Such functions may include, bt
are not limited to, providing gualitied heaith and safety officers for sile work,
imparting a corporate health and safety environment to their amployees,
providing calibrated industnial hygiene and radiological monitoring equipment,
enrolling in an approved medical surveiliance program. supplying approved
respiratory and personal protective equipment (PPE), providing safe work
practices, and training hazardous waste workers. ‘

2.5 Personnet Qualifications

The HSPL will establish minimum training and competency requirements for on-
site personnel. These requirements will meet or exceed 28 CFR 1410.120
regulations.

26 Health and Safety Oversight

Oversight will be maintained to ensure compiiance with reguiatory
requirements. The Health and Satety Division i responsible tor developing and
impitementing the oversight program. The trequency of tieid veritications wili

depend on the characteristics of the site, the equipment used, and the scope of
WOrkK.

30 Scope of Work

a1 Comprehensive Work Plan

The initial phase ot the RFI OU 1086 work plan is the investigation and
characterization, involving environmental sampling and tield assessment of the
areas. This OUHSP addresses the tasks in the Phase | study. Tasks for
additional phases will be addressed in revisions to this document.
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32 Operabie Unit Description

QU 1086 consists of 79 potential release sites {PRSs). These include 66 solid
waste management units and 13 areas of concern. Thorough descriptions and
histories of these sites can be found in Chapters 5-10, Tabie {ll-1 summarizes
the PRSs, the potentiai chemical hazards, and 1he work planned at this time.

4.0 Hazard |dentitication and Assessment

The S8S0 or designes will monitor field conditions and personnel exposure to
physical, chemical, bielogical, and radiological hazards, If a previously
unidentitied hazard is discovered, the S50 will contact the field team leader and
the HSPL and assess the hazard. A hazard assessment will be performed o

identify the potential harm, the likelingod of occurrence, and the measures to
reduce risk.

41 Physical Hazards

injuries caused by physical hazards are preventable. Some physical hazards
such as open frenches, loud noise, and heavy lifting are easily recognized.
Others, such as heat stress and sunburn, high altitude, rock slides,m very
irregutar terrain, fightning, and other hazards prevalent at Los Alamos, are less
apparent. Physical hazards will be addressed thoroughly in the SSHSP.

411 High Explosives (HEs)

Al TA-15, in general, HE contamination has not been found ang is not
expected. However, spol 1ests will be extensively used 10 confirm or deny this
expeclation. At one site only, SWMU 15-010(b), there may be exiensive
wegthered HEs. Materials shoulg not be handled without proper autherization
from the explosives salety expert who will be identitiad in the SSHSP,

4.2 Chemical Hazards

A variety of chemical conlaminarnts are known or are suspecied to be present at
this QU, including uranium, beryllium, lead, and a few others,

The SEHEPR will provide information for known cormtaminans, which will include:
American Gonterence of Governmental indusirial Hygienists {ACGIH) threshoid
fimit vatue (TLV), immedialely dangerous 1o lite and heailth concentrations,
exposure symptoms, ionization potential and relative response factor for
commonly used instruments (re-evaluated when the particular instrument is
selected), and the best mstrument for screening.
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Tabie iii-t
Summary of Chemical Hazards Anticipated
During Site Work at PRSs, OU 1088

Description Substance of Concern Tasks

Firing Sites Radionuciides!, metals? Soil sampling,
tield surveys®

Waste Storage Radionuctides’, metals® Soil sampiling,

field surveys?

Landfils, Wasle Pits  Radionuclides’, metais? Soil sampling,
and Wash Areas sampling of

landiil waste pi
contents, field surveys®

Seplic Systems Radionuciides’, metals?, organic Sampling of septic
substanhces systems, field surveys®
Drains and Qutfalls  Radionuclides’, metals® Soil sampling,
organic substances field surveys®
1. Radionuctides at QU 1086 consist primarily of uranium and depleled
uranium.
2. The metals of most concern are uranium, beryllium, lead, and to a lesser
extent, mercury. Occasionally metals will include thorium, silver, and
chrormium.
3. Fiekd surveys consist of radiclogical, electromagnetic and land surveys.

One or more of the field surveys will be performed at each site,
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4.3 Radiological Hazards

A very limited number of radionuclides are known or are suspecied {0 be
preseni. The SSHSP will provide information for known or suspected
radicnuciides that will include the type of radialion emitted, the permissible
expasure cohcentrations, andg the monitoring instruments recommended for
detection under field conditions.

4.4 Biokogical Hazards

There are several biclogical hazards found at Los Alamoes that are not common
in other parts of the country. Thess include, bt are not limitad 1o: rattlesnakeas,
witd animals, ticks, plague, and black widow spiders.

4.5 Task-by-Task Risk Analysis

A task-by-lask risk analysis is required by 28 CFR 1810.120 and wili be
included with each SSHSP. This process analyzes the operations and activities
for specific hazards by task. The major task that should be analyzed and
documented in the the SSHSP are:
* digging and possibly drilling, as some subsurface soil sampling
will be required,

*  hand augering,
s septic and chemical waste system sampiing,
*  high explosive sampling, and

& canyon side sampling.
Oiher tasks should be considered for inclusion by the S80.

The task analysis will include a general characterization of the heaith and safety
concems at an individual PRS or greup or PRSs and an avaluation of risks
posed when performing individual tasks such as drilling, hand augering, etc.
When chemical hazards are known, they will be identified in the 88HSP and
calegorized in regard 10 the relative degree of hazard posed to site workers.
Physicat hazards @t each PRS or group of FRS inciuded in the SSHSP will be
identitied and evaluated so that workers may take precaution against the often
overiook physicat hazards at a site.

50 Site Control

5.1 Initial Site Reconnaissance

This will be carried out only after authorization of ard compliance with the
operating group as this is an active functional site. initial site reconnaissance
may involve surveyors, archaeolagists, biological resource personnel, elc.
Health and satety concems that may be present must be addressed 1o protect
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personnel. The QUPL and HSPL will identify these concerns and institute
measures to protect environmental impact assessment personnes.

5.2 Site-Specitic Heaith and Satety Plans

Each area o be sampted within the OU requires an S3SM85, Planning, special
training, supervision, protective measures, and oversight needs are different 1or
each event, and the SSHSP addresses this variability.

The QUHSP provides detailed information to proiect managers, Laboratory
managers, regulators, and health and safety protessionals about heafth and
safety programs and procedures as they relate 1o an OU. The SSHSP
addresses the safety and health hazards of each phase ¢f site operations and
includes requirements and procedures for employee protection. All SSHSPs in
that OU derive from the OUHSP.

The standard outling for an SSHSP follows QSHA requirements and serves as
a guide for best management practice. Those performing the field work are
responsible for completing the plan.

Changes to the SSHSP must be made in writing. The HEPL shall approve
changes, and site personnel shall be updated through daily tailgate meetings.
Records of SSHSP approvals and changes will be mainained by the S80.

53 Work Zones

Maps dentifying work zones will be included with each SSHEP. Markings used
to designate each zone boundary (red or yellow tape, fences, barricades, 21C.)
will be discussed in the plan. Evacuation routes should be upwind or crosswing
of the exciusion zone. A muster area must be designated for each evacuation
route. Discrete zones are not required for every tield event. The S5O will
determine work zones. The following sections discuss the work zones.

# Exclusion zone. The exclusion zone is the area where
contamination is either known or likely to be present or,
because of work activities, will present a potential hazard to

personnel. Enlry into the exclusion zone requires the use of
PPE,

* [Decontamination zone. The decontamination zone is the area

where personnel conduct personal and equipment
decontamination. This zone provides a buffer between
contaminated areas and ¢lean areas. Activities in the
decontamination zone require the uge of PPE as defined in the
decontamination plan.

¢ Support zong. The support zone is a clean areg where the
change 1o contact hazardous materials or conditions is minimal.
PPE other than safety eqguipment appropriatie to the tasks

performed {e.q., salely glasses, protective footwear, etc.) is not
recuired.
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5.4 Secured Areas

Secured areas shail be identitied and shown on the site maps. Procedures and
responsibilities for maintaining secured areas must be described. Standard
Laboratory securty procedures shouid be followed for accessing secure areas.
All contraciors and vigitors must be processed through the badge office before
entenng secure areas. It is the responsibility of the CUPL 1o see that contractor
persennel have badges.  is the responsibility of all Laboralory employees 1o
enforce security measures.

55 Communications Systems

Portabie telephones, CB radios, and two-way radios may be used for on-site
communications.

56 General Safe Work Practices

Workers will be instructed on sale work practices to be followed when
performing tasks and operating equipment needed 10 complete the project.
Daily safety tailgate meetings will be conducted at the beginning of the shift 1o
briet workers on proposed activities and special precautions (o be taken.
General safe work practices will be included in the SSHSP. Topics will include
use of the buddy system; eating, drinking, smoking at the site; housekeeping at
the site; contingency planning, worker conduct while onsite and other practices
that may be appropriate at the site.

57 Specific Safe-Work Practices

5.7.1 Electrical Safety-Related Work Practices

The most effective way 10 aveid accidental contact with efectricity is 1o de-
energize the system or maintain a safe distance from the energized paris/ine.,
OSHA regulations require minimum distances from energized paris, An
individual working near power lines must maintain al least a 10 foot clearance
from gverhead lines of 50 kilovolts (kV) or iess. The clearance includes any
conductive material the individual may be using. For voltages over 50 kY, the 10
fool ¢learance must be increased 4 inches for every 10 kY over 50 kV.

57.2 Grounding

Grounding is a secondary form of protection that ensures a path of low
resistance 1o ground if there is an electrical equipment failure, A properly
installed ground wire becomes the path for electrical current if the equipment
malfunctions. Without proper grounding, an individual could become the path to
ground # he/she touches the equipment. An assured electrical grounding
program or ground fault circuit interrupters is required.
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573 Lockout/Tagout

All site workers follow a standard operating procedure tor controt of hazardous
energy sources [Laboratory Administrative Requirement (AR) 8-6, LP 106-01.1).
Lockoutiagout procedures are used to control hazardous energy sources, such
as electricity, potential energy, thermal energy, chemical corrosivity, chemical
toxicity, or hydraulic and pneumatic pressure.

574 Handiing Drums and Containers

Drums and containers used during clean up shall meat U.S. Depantment of
Transporiation, OSHA, and EPA requiations. Work practices, labeling
requirements, spill containment measures, and precautions for opening drums
and containers shall b& in accordance with 29 CFR 1810.120. Drums angd
containers that contain radioactive material must also be labeled in accordance
with AR 3-5, Shipment ot Radioactive Materials: AR 3-7, Radiation Exposure
Control; and Article 412, Radioactive Material Laboratory, DOE Radiclogical
Control Manual. Provisions for these activities shall be clearly outlined in the
SSHEP, i appiicable.

5.7.5 Hiumination

Mumination shall meet the requirements of Table H-120.1, 29 CFR 1910.120.

5.7.6 Sanitation

An adequate supply of polable water shall be provided at the site. Nonpotable
water sources shall be clearly marked as not suitable for drinking, washing, or
washing purposes. There shall be no cross-connections between potable and
nonpotable water systems.

At remote sites, at least one toilet facility shall be provided, unless the crew i
mobile and has transporiation readily available to nearby toifet faciiities.

Adequate washing facilities shall be provided when personnel are potentially
exposed to hazardous substances. Washing facilities shall be In areas where
exposures to hazardous materials are below permissible exposure limits {PELS)
and where employees may decontaminate themseives before entering clean
areas. When showers and change rooms are required, they shall be provided
and mest the requirements of 29 CFR 1810.141. In this instance, empidyees
shall be required to shower when leaving the decontamination zone.

8.7.7 Packaging and Transport

The OUPL shouid contact EM-7 to determine reguirements for storing and
transporiing hazardous wasie 10 ensure that practices for Storage, packaging,
and transportation comply with ARs 10-2 and 10-3. Disposal of hazardous
wasies generated trom a project will be handled by £EM-7
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57.8 Extended Work Scheduies

Scheduied work outside normail work hours must hiave the prior approval of the
QOUPL ang SS80.

5.8 Permits

The toliowing permits may be required for figld activities:
* Excavalion Permits

* Radiation Work Permits
* Special Work Permit for Spark/Flame-producing Cperations

*  Lockout/Tagout Permits

The 880 and QUPL are responsible for obiaining permits and mainaining
documentation. Permils are specificaily addressed in the SSHSP.

6.0 Fersonal Protective Equipment

6.1 General Requirements

if engingering controls and work practices do not provide adeauate protection
against hazards, personaf protective equipmert {PPE) may be required. For
each operation inciuded in the SSHSP, appropriate PPE will be designated.
Use of PPE is required by OSHA reguiations in 29 CFR Part 1910 Subpart L
Subconiraciors are responsible for suppiying PPE to their workers.

in addition, the use of PPE for radiological protection shall ba governed by the
Radiation Work Permit {or Safety Work Permits/Radiation work}). AR 3-7 and
Article 325, Aricle 461, Table 3.1, and Appendix 3C of the DOE Radiologicat
Control Manual contain guidelines for the use of PPE during radiological
operations.,

633 Protective Equipment

Protective equipment, including protective eyewear and shoes, head gear,
hearing protection, spiash protection, lifelines, and salety hamesses, must meet
Areerican National Standards Institute standards.,

64 Respiratory Protection Program

When engineering controls cannot maintain airborne conlaminants at
accepiable levels, appropriate respiratory protective measures shall be
instituted. The Health and Satety Division administers the respiratory protection
program, which defines respiratory protection requiremenis; verifies that
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personnel have met the criteria for training, medical surveillance, and fit testing;
ang maintains the appropriate records,

All supplemental workers shall submii documentation of participation in an
acceptable respiratory protection program to the Industrial Hygiene Group {HS-
5) for review and signature approval before using respirators on-site.

7.0 Hazard Controis

74 Engineering Controls

OSHA reguiations state that when possible engineering controls should be used
as the tirst line of defense tof protecting workers trom hazards. Engineeting
controls are mechanical means tor reducing hazards {0 workers, such as
guarding moving parts on machinery and tools or using ventilation during
confined space entry. Specitic engineering controls appropriate for site
conditions will be described in the SSHSP.

7.2 Administrative Controls

Administralive controls are necessary when hazards are present and
engineering controls are not feasible. Administrative controls are a method for
controlting the degree of exposure (€.0., how lorg or how close 1o the hazard
the worker remains). Worker rotation shall not be used to achieve compliance
with PELs or dose fimits. Specific administrative controis will be presented in the
SSHSP.

8.0 Site Monitoring

A manitoring program or pian that meets the requirements of 28 CFR 1910.120
will be impiemented for TA-15. Laboratory-approved sampling, analytical, and
recordkeeping methods must be uged. A detailed monitoring strategy will be
incorporated inlo each SSHEP. The strategy will describe the frequency,
duration, and type of samples to be coliected.

8.1 Chemical Alr Contaminants

DOE has adopted OSHA PEls and ACGIH TLVs as standards for detining
acceptable levels of exposure. The more stringent of the two limits appiies.

8.1.1 Measurement

Measurements of chemical contaminants can be performed using direct or
indirect sampling methods. Direct methods provide near real-time results and
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are often used as screening tools to determineg levels of PPE, the need for
additional sampling, elc. Indirect sampling means that a sample is collected in
the field and transporied to a laboratory for analysis. It will be up to the 880 to
determine the most appropriate sampiling method fer each situation. If there are
any questions about sampling methodology, the S50 should consult with the
HSPL or a certified industrial hygienist.

8.1.2 Personal Monitoring

The site history shouid be used to determine the need for menitoring for specilic
chemical agents. Inftial air monitoring shall be performed to characterize the
exposure levels at the site and to detemmine the appropriate level of personal
protection needed. Monitaring strategies will emphasize worst-case conditions i
monitoring each individual is inappropriate.

8.1.3 Perimeter Monitoring

Perimeter monitoring shall be performed to characterize airborne concentrations
in adjpining areas. W resulls indicate thal contaminants are moving off-site,
control measures must be re-evaiuated. The perimaeter is defined as the
boundary of the QU site.

8.2 Radiologlcal Hazards

whan radiotogical hazards are known or suspected, workplace monitoring shall
be parformed as necessary 10 ensure thal exposures are as low as reasonably
achievable {ALARA). Workplace monftoring consists of monitoring for airbormne
radioactivity, external radiation fields, and surface contamination. The
Laboratory's workplace monitoring program ls described in AR-7, Radiation
Exposure Control.

8.3 Other Hazards

Other hazards such as the noise hazard, will be monitored as appropriate.
Monitoring for other hazards will be included in the SSHSP when those hazards
are anlicipated.

9.0 Medical Surveillance and Monltoring

8.1 General Requirements

A medical surveilance program shall be ingtituted to assess and monitor the
health and fitness of workers engaged in HAZWQP. Medical surveillance is
required for personnel who are or may be exposed o hazardous substances at
or above established PELs for 30 days in a 12-month period, as detailed in 29
CFR 1910.120. Medical surveillance is aiso required for personnel with duties
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that require the use of respirators or with symptoms indicating possible
gverexposure 1o hazardous substances.

Contractors are responsible 1or medical surveillance of their employees. The
Heaith and Satety Division will audit contractor programs.

9.2 Medicai Surveillance Program

All tield team members who participate in ER Program investigations shail
panticipate in a medical surveillance program. The program shalt conform fo
DOE Order 548010, 29 CFR 1910.120, AR 2-1, and any criteria established by
the Gccupational Medicine Group (HS-2) at the Laboratory. The program shall
provide for initial medical evaluations to determine fitness for duty and
subsequent tnedical surveillance of individuais engaged in hazardous waste
operations.

9.4 Emergency Treatment

in the event of an on-the-jobr injury, H5-2 will impiement required reporting and
recordkeeping procedures. The SSHSP describas the actions 10 be taken by
the employee at the time of the injunyilingss.

10.0 Decontamination

10.1 Decontamination fPlan

Decontamination is the process of removing or neutralizing contaminants that
have accumulated on personnel and equipment and is critical to health and
satety at hazardous waste sites. Decontamination pratects workers from
hazardous substances that may contaminate PC. respiratory protection
equipment, tools, vehicles, and other equipment used on-site. it minimizes the
transter of harmful materials inte clean areas, helps prevent mixing of
incompatible chemicals, and prevents uncontrolied transportation of
contaminants from the site into the community. A site decontamination pian is
mandatory. The site decontamination plan shall be part ¢f the S8HSP, At a
minimum the plan shall include the step-by-step decontamination procedure
and diagrams showing how the decontamination station will be arranged.

The plan shouid be revised whenever the type of personal PC or equipment

changes. the site conditions change, or the site hazards are re-assessed based
on new information.

10.1.2 Facilities

Clean areas shall be separate from contaminated areas and materials. The
SS0 will verify that decontamination facilities are maintained in acceptable
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condition and that supplies of decomtaminating agenis and oiher materials are
avaitable.

10.2 Personnel
The 580 is responsitle for enforcing the decontamination plan. All personnel

leaving the exclusion zone mus! be decontaminated 10 remove any chemicai or
infectious agenis that may have adhered to them.

10.2.1 Radiological Decontamination
Personnel exiting contamination areas, high contamination areas, &irbome

radioactivity areas, or radiological buffer areas established for contamination
control shall be trisked for contamination.

10.2.2 Chemical Decontamination
The decontamination of chemically cortaminated personnel will be detailed in

the site decontamination plan. Section 11.1.3.2 provides guidance on chemical
decontamination.

103 Eguipment Decontamination
Prior to release from the site, tools, and equipment contaminated with

removabie radioactive and chemical materials in excess of applicable limits will
be manually decormaminated.

104 Waste Management
Fluids and materials resulfing from decontamination processes will ba
contained, sampled, and analyzed for contaminants. Those materials

determined 1o be contaminated in excess of appropriate limits are packaged in

approved containers and disposed of in accordance with EM Division
procedures.

The Labaratory will be responsible for characterization and disposal of chemical
wasies generaled by its subcontractors during site work under the ER Program.

1.0 Emergencies
1141 introguction

Emergency response, as defined by 29 CFR 1910.120, will be handied by
Laboratory personnei. ER contractors are responsible for developing and
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mplementing thair own emergency action pians as defined in 28 CFR 1810.38.
Al emergency action plans must be consistent with taboratory emergency
response plans and should include specific procedures for dealing with site
emergencies in an efficient manner. The emergency response plans also must
contain the following elements, as required by OSHA.

. pre-gmergency planning, including map of site 10 show layout

. personnei roles, lines of authority, and commupnication

. emerngency recognition and prevention

. sate distances and refuge

2
3
4
5. site security and conrol
8
7
8

e

. evacuation routes and procedures
. decantamination procedures not coverad in the SSHSP
. emergency medical treatment and first aid
3. emergency alerling and response procedures
18 critique of response and follow-up
11. PPE and emergency equipment

12. procedures for reporting incidents 1o local, states, and federal
governmental agencies, both for personnet injuries and
property {ingluding vehicle) damage.

The 8850, with assistance from the tield team leader, will have the responsibility
and authority for coordinating all emergency response activities until the proper
authorities arrive and assume confrol.

When an emergency occurs at the Laboratory, the Laboratory emergency

rasponise organization s responsitde tor all slemens of response throughout
the duration of the emergency.

The Laboratory Emergency Response Plan is designed to be compatible with
emergency plans developed by local, state, tribal, and federal agencies through
establishment of communications channels with these agencies and by setiing
criteria for the notification of each agency.

11.2 Emergency Action Plan

An emergency action pian provides emergency information for contingencies
that may arise during the course of field operations. it provides site personnel
with instructions for the appropriate sequence ol responses in the event of
either site emergencies or off-site emergencies. The emergency action plan wil
be attached to the SGHSP.

1.3 Provisions for Public Health and Safety

Emergency planning for public health and safety is presented in the
Latioratory's ES&SH Manual,
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11.4 Naotification Requirements

Field team members will notity the SSO of emergency situation;the 880 will
notify the appropriate emergency assistance personnel (e.g., fire, police, and
ambuiance), the OUPL, the HSPL, the Laboratory Health and Safety Division
according to DOE Order 5500.2. The Laboratory Health and Satety Division is
responsible for implementing notification and reporting requirements according
to DOE Order 5484.1,

115 Documentation

The will submit a completed DOE Form F 5484.X tor any accidents and
incidents, accarding to Laboratory AR1-1.

The HSPL will work with the QUPL and the field team leader to ensure that
health and safely records are maintained with the Records Processing Facility
as required by DOE orders.

120 Personnel Tralning

124 Generat Employee Training and She Orlentation

All Laboratory employees and supplemental workers must syccessfully
complete Laboratory general employee training {GET)
Several types of training are reguired, including:

*  OSHA-mandated,

* f{acility-specilic,

*  silg-gpeciic or pre-entry, and
* tailgate

Site workers will receive each type of training during the course of field
activities.

12.2 Slte-Specific Training
Prior to granting site access, personhnel must be given site-specitic training.

Attendance at and understanding of the site-specific training must be
documented.

123 Radiatlon Safety Training
Basic radiation worker training is required for all empioyees (radiation workers)

{1) whose job assignmenis involve operation of ragiation-producing devices, (2)
who work with radioactive materials, (3) who are tikely to be routinely

RA Work Plan for OU 1086 ifl- 10
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Health and Safety

Annex il

occcupationally exposed above 0.1 rem (0.001 sievert) per vear. or (4) who
require ungsconed enfry into a radiological area.

Radiation protection training is required for all Laboratory employees,
contractors, visiting scientists. and DOE and Department of Detense personnel.

124 Hazard Communication

Laboratory employees shall be trained in accordance with Health and Salety
Division requirements. Centractors shall provide training to their employees in
compliance with 29 CFR 1910.120.

125 High Explosives Training

At PHSs where high explosives are known or suspected to he present,
additional safety lraining may be required.

12.6 Facility-Specific Training

Cenain areas of the Laboratory (e.g., firing sites) require additional facility
specitic training belore personnel can enter.

12.7 Records

Records of training shall be maintained by the Health and Safety Division and in
the project file 1o confirm that every individual assigned to a task has had
adequate training for that task and thatl every emplovee's training is up-to-date.
The S80 or his designee is responsible for ensuring that persons entering the
site are properly trained

RF Work Pian for OU 1086 H-20 June 1983
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Records Management Plan Annex IV

ANNEX IV: RECORDS MANAGEMENT PLAN

1.0 Introduction

The Records Management Plan (RMP) for the Environmental Restoration (ER)
Program at Los Alamos Nalional Laboratory (the Laboratory) is described in
Annex IV of the Installation Work Plan (IWP) (LANL 1991, 0553). The purposes
of the RMP are to meet the requirements tor protecting and managing reconds
{including technical data), to provide an ongoing tool 1o support the technical
efforts of the ER Program, and to function as a support system for management
decisions throughout the existence of the ER Program.

In the ER Program, the following statutory definition of a record [44 USC 3301
(ret.)] is used.

Records are defined as "...books, papers, maps, photographs,
machine-readable materiais, or other documentary materials,
regardless of physical form or characteristics,...appropriate for
preservation...because of the informational value of the data in
them."

The RMP establishes general guidelines for managing records, regardless of
their physical form or characteristics, that are generated and/or used by the ER
Program. The RMP will be implemented consistently to meet the requirements
of the Quality Assurance Program Plan {Annex il of the IWP) and to provide an
auditable and legally defensible system for records management. Another
important function of the RMP is to maintain the publicly accessible
documentation comprising the Administrative Record required by the

Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA).

2.0 implementation of the Records Management Plan

Chapter 2 of the RMP describes the implementation of the records
management program. Records management activities at Operable Unit (OU)
1086 will follow the guidelines summarized in that chapter. As the RMP
develops to support QU needs, additionai detail will be provided in annual
updates of the IWP.

The RMP incorporates a threefold approach based on records control and
commitment to quality guidelines: a structured work flow for records, the use of
approved procedures, and the compilation of a referable infermation base. ER
Program records are those specifically identified in quality procedures {QPs),
administrative procedures (APs), standard operating procedures (SOPs}, ER
RMPs: management guidance documents, or records identitied by ER Program
participants as being essential to the program. Records are processed in a
siructured work flow. The records management procedure (LANL-ER-AP-02.1)

RAF1 Work Plan for OU 1086 V-1 June 1993
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governs records management activities, which include records identification,
submittal, review, indexing, reiention, protection, access, retrieval, and
carrection (if necessary). Other procedures. such as LANL-EH-AP-01.3, LANL-
ER-AP-01.4, and LANL-ER-AP-01.5, are aigo followed.

Records {including data) will be protecied in and accessed through the referable
information base. The referable information base is composed of the Records-
Processing Facility (RPF) and the Facility for information Management,
Analysis, and Display (FIMAD). RPF personnel receive ER Program records,
assign an ER identitication number, and process records for delivery 1o the
FIMAD. The RPF will compiement FIMAD in ceriain aspecis of dala capture,
such as scanning. The RPF aiso functions as an ER Program reference library
for infarmation that is inappropriate either in form (e.g. old records} or in comrent
te.g., Federal Register) for storage at the FIMAD. FiMAD provides the
hargware and software necessary for data capture, display, and analysis. The
information will pe readily accessible through a network of work stations.
Configuration management accounts tor, controls, and documents the planned
and actual design components of FIMAD,

3.0 Use of ER Program Records Management Facilities

The Environmental Restoration Program's RPF and FIMAD facilities will be
utitized for management of records resufting from the conduct of woark on
Operabie Unit 10886, Interaction with these facilities is detailed in LANL -ER-AP-
2.01, Annex IV of the Installation Work Plan, and other Program procedures and
management Quidance documents as appropriate.

4.0 Coordination with the Quallty Program

Records will be protected throughout the process, as described in Chapter 4 of
the RMP and in LANL-ER-AP-02.1. The originator is responsible tor protecting
records untit they are submitted 1o the RPF. The level of protection afforded by
the originator will be commensurate with the value of the information contained
in the record, Upon receipt of a record, the RPF will temporarily store the
original of the record in ohe-hour, fire-rated equipment and will provide a copy
of the record to the FIMAD, The RPF will then send the original record {0 a duat
storage area lor long-term storage in a protected environment.

5.0 Coordination with the Health and Satety Program

Chapter 5 of the RMP notes two exceptions to the records storage process.
The Laboratory’'s Qccupational Medicine Group (HS-2) wiil maintain medical
records because of their confidential nature. Training records will be
maintained by the RPF in coordination with the Laboratory Training Office (LTO)
within the Human Resources Development {(HRD) Division, FIMAD will only
contain information about the completion of training, the dates of required
refresher training, and the location of training records,

RFI Work Plan for OU 1086 V-2 June 1993
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6.0 Coordination with the ER Program’s Management Intormation
System

Specific reporting requirements are £R Program deliverables and, as such, are
monitored through the ER management information system. Records resufting

from the conduct of work on operable units coniribute to the development of the
teliverables.

7.0 Coordination with the Community Relations Program

RCRA and CERCLA require that records be made available 1o the public. Two
complementary approaches are being implemented:  hard copy and electronic
access. A reading room allows public access to hard copies of key documents.
A work station and necessary data links are being prepared to allow public
access 1o the FIMAD data base.

RFl Work Plan for OU 1086 V-3
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Annex IV Reference

L.os Alamos National Laboratory, November 1991, "nstallation Work Plan tor
Environmental Restoration," Hevision 1, Los Alamos National Laboratory
Report LA-UR-91-3310, Los Alamos, New Mexico (LANL 1981, (553).
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Community Relations Project Plan

Annex V

ANNEX V: COMMUNITY RELATIONS PLAN FOR QPERABLE UNIT
1086 (TECHNICAL AREA-15)

1.0 Owverview of Community Relations Pilan

The Community Relations Plan specitic to Operable Unit (OU) 1086 (Technical
Area -15, or TA-15) follows the direclives, goals, and requlatory requiremants
set forth in the Community Relations Program Plan in Annex V, Volume 1 of the
Instaiiation Work Plan (IWP) (LANL 1881, 0553) for Environmental Restoration
{ER}. This annex details the community relations activities for QU 1086 during
the Resource Conservation and Recovery Act (RCRA} Facility Investigation
(RF1). The activities are based on current knowledge of public information
needs and resources available to the Los Alamos National Laboratory
(Laboratory) ER Program Staff,

As shown in Figure V-1, public participation is required by regulation during the
corrective measures study (CMS); theretore, the Laboratory will provide
opportunities for public participation during the RF1 process as detailed in thig
annex and illustrated in Figure V-2, The Hazardous and Solid Waste
Amendments {(HSWA) moduie of the Laboratory's RCRA Facility Permit
requires that the following specific items te addressed in the Community
Relations Plan:

* Establishing a mailing list of interested parties;

*  News releases, fact sheets, approved RFl Workplans, RFi final

reparts, Special Permit Conditions Reports and publicly
available quarnterly progress reports that explain the progress
and conclusions of the RFI;

* Creation of a pubfic information repository and reading room
with updates of available material;

* Informal meetings between tha public and local officials,
inciuding briefings and workshops as appropriate;

* Briefings 1o address individual concems and questions;
* Site tours for US citizens at the discretion of the operating
group, M4,

¢ Cuarterly technical progress reporis during the RFI process for
the Administrative Authority; and

*  Procedures for immaediate notification of the San ildelonsg

Pueblo or oiher neighboring aftected parties in the event of a
newly-discovered oft-gite release which could potentially aflect
them.

These items are addressed in Sections 2.1 through 2.6 of this plan.

AF! Work Plan tor OU 1086 Va1
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RCRA RCFA
Facility Permit
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Parmit
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Modified ;
ACRA { CMI Repont Approvai & Oversight |
Permit . B
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Corrective Construction
Measure _
Cperation &

implementation Maimenance

Approval & Gvarsight

Monitoring

Figure V-1 Regulatory mandated opportunities for public participation
during the RCRA corrective action process
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Figure V-2. Opportunities for public participation during the TA-15 OU RFi
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All infermation congcerming ER program activities at Ol 1086 will originate with
or be provided to the pubiic through the community rélations project leader as
fallows:

Community Felations Project Leader
Environmental Restoration Program
Los Alamos National Laboratory
1450 Central Avenue, Suite 101

Los Alamos, New Mexico 87545
(505} 665-2127

20 Community Relatlons Activities

The tollowing is a briet description of community relations activities to be
conducted during RF1 activities at the TA-15 DU. These activities are designed
to address key concems identitied by the TA-15 OU teamn and IWP. The scope
of each activity is flexible and can be lailored 10 respond o public information
needs.

241 Maillng List

Community Belations will enhance the ER Program mailing list to include former
workers at TA-15 10 keep them informed of meetings, activities, and schedules
pertaining to the TA-15 QU.

2.2 Fact Sheeis

The Commupity Helations Office deveioped a fact sheet that shows the TA-15
CuU and that summarizes site history and use, known ¢contaminant's of concem,
and planned activities (see Attachment 1 1o this Annex). The iniial fact sheet
was distributed in June 1981 and most recently revised in March 1983, Updated
fact sheets will be developed as public information needs change and progress
is made. A map showing SWMU locations at TA-15 will be available for public
review in the ER Program’s Public Reading Room.

23 ER Community Reading Room

As they are developed, documents and data associated with Q) 1086, such as
the RFi Work Plan, quanterly technical progress reports, the RFi report, and
other reports, will be available to the public at the ER Community Reading
Room at 1450 Central Avenue, Suite 101, In downfown Los Alamos, from 8
a.m. to 4 p.m. on Laboratory business days. A copy of the OU 1086 RF! Draft
Work Plan will be avaifabte at the reading room in July 1993.

RF Work Plan for OU 1086 V-4 June 1983
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24 Public Intormation Meetings, Briefings, Tours and Responses to,
inquirles

There will be public information meetings held in Los Alamos to introduce the
public to fothcoming activities described in the work plan for the TA-15 OU. The
TA-15 QU Project Leader, with the assistance of the Communiiy Relations
Project Leader, will present information and respond to questions and coneems
raised by the public. The Laboratory and Depariment of Energy pian to hoid
quarterty public information meetings 1o discuss specific activities and
significant milestones during the RFL. Tours will be conducted for interested
parties upon request.

it & limited interest issue of concern is raised at a public information meeting, it
may be necessary to hold a special briefing or to respond on a one-o-one hasis
fo the inquiry. These inquiries will be coordinated by the Community Helations
Project Leader and the TA-15 OU Project Leader.

25 Quarterly Technical Progress Reports

As the TA-15 DU RF! is implemented, the Laboratory will summarize technical
progress in quarterly technical progress reports, as required by the HSWA
module of the Laboratory's RCRA Fagility Permit {Task V, C, page 46). These
reports will be available at the ER Community Reading Room,

2.6 informai Public Review and Comment on the Draft OU 1086 RFI
Work Plan

The Laberatory will encourage public input regarding the field sampling
proposed in the draft TA-15 OU RF! Work Plan after U.S. Emwironmental
Protection Agency (EFA) formal approval of this document following its
submittal to EPA in summer 1993.

RFl Work Plan for OU 1086 V-5
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References for Annex ¥

ERA (US Environmenal Protection Agency), Aprit 10, 1890, Module VI of
RCRA Permit No, NM0820010515, EPA Region VI, issued to Los Alamos
National Laboratory, Los Alamos, New Mexico, effeclive May 23, 1990, EPA

Region V], Hazardous Waste Management Division, Dallas, Texas. (EPA 1890,
0306)

LANL {Los Alamos National Laboratory}, November 1891, "Instaliation Waork
Plan for Environmental Restoration,” Revision 1, Los Alamos National
Laboratory Heport LA-UR-91-3310, Los Alamos. New Mexico. {LANL 1991,
0553)
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. ENVIRONMENTAL
RESTORATION
PROGRAM

The RCRA Facility nvestigation work
plan is a document that addresses the
site characterization actipities for all
SWMUs at OU 1086, This document is
being submitted 1o the EPA in july
1993, Characterization gcuivities are
scheduled to begin in April 1994 and
continue through 1996,

The primary purpose of this work
plan is to describe the site
characterizatton aciivities and
verification sampling that will address
potential contaminant releases from
the SWMUS comprising OU 1086, thus
satisfying the regulatory requirements
of Hazardous and Solid Waste
Amendment Module VIII of the Los
Alamos Narional Laboratory’s RCRA
FPart B Cperating Permit.

Acronyms
CMS - Corrective Measures Study

PHERMEX - Pulsed, High-Energy,
Radiographic Machine

Emitting X-Rays

D&D - Decontamination and
Decommissioning

DOE - U.5. Department of Energy

EPA - 1.3, Environmental
Protection Agency

HSWA - Hazardous and Solid Waste
Amendment

Oy - Operable Unit

RCRA - Resource Conservation and
Recovery At

RFI - RCRA Facility Investigation

SWMUs - Solid Waste Management

Units

TA - Technical Area

LOS ALAMOS NATIONAL LABORATORY
ER PROGRAM FACT SHEET FCR
QPERABLE UNIT 1086 (TA15)

Surmnmary

Technical Area (TA)-15, or "R" Site consists of a number of firing sites
used extensively since 1944 for research and explosive testing of
weapon design components, These components were tested, without
their fissionable materials, 10 determine whether actal performance
wonld match design calculations. Such esting leads 1o safer, more cost-
effective systems. TA-15 has specific sites still in present use as firing
sites,

Since 1944, testing at TA-15 involved hazardous and slightly radicacive
materials including multikilogram guandiies of natoral uranium,
depleted uranium, beryllium, and lead. These materials may stll be
present in the surface soil,

Soil and surface-water sampies from the lLaboratory’s environmentsl
monitoning activity indicate that some of the uranium at one of TA-15's
mesa-top firing sites may have been moved by surface-water munoff, or
by the expiosion itself, to nearby Potrillo canyon.

Safety at TA-15 is mainmined by the enforcement of safe standard
operating procedures for experiments, and by surict access restrictions
1o the technical area and the firing sites.
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Purpose of TA-15

Since 1944, TA-15 has been used 1o research and test
the performance of explosive components used in
nuclear weapons. Over TA-15's history, about
twelve different firing sites have been used, but
at present oniy four sites are actively used.
These active sites include the PHERMEX and
Ector sites where radiography is used to obtain
data on the performance of the explosive
assembly during detonation.

Wastes Present at TA-15

Sixty-six potential solid waste management units
(SWMUs) have been identified at TA-15, which is
designated in the Environmental Restoration (ER)
Program as Operable Unit (QU) 1086, Of these
SWMUs, the firing sites contain the greatest amount of
wastes (multikilogram quantities of natural uranium,
depleted uranium, beryllium, and lead). The firing
sites also have the greatest potential for contaminant
movement by surface-water runoff. An additional
smail source of contamination comes from wastes
from photography laboratories before they were
regulated. These mainly consists of silver and organic
compounds.

Previous Clean-up Efforts at TA-15

Throughout the history of TA-15, and especially in
1967, numerous structures have been demolished and
removed. The firing sites are also routinely swept for
any large fragments after each explosion. However,
some hazardous materials remain in the soil. On-site
health monitoring during the testing aliows safe
occupational use of the firing sites.

Future Action and Proposed Time frame

Future action at TA-15 focuses on assessing the extent
of contamination and selecting possible remedial
actions. Remediation alternatives range from iong-term
monitoring and institutional controls to excavation
and disposal of contaminated soils and vegetation.
Future actions are guided by the HSWA module of the
Laboratory's RCRA operating permit which specifies
the sequence of events by which contaminated areas
are identified, characterized, and remediated.

The RFI Work Plan describing the characterization
activities will be submited 1o the EPA by July 1993.
Actual RFI characterization activities are scheduled to
be initiated by April 1994,

Reporting

Reponts generated during the implementation of this
work plan will be made available for review by the
public at the ER Community Reading Room in down-
town Los Alamos (1450 Central Avenue). The Reading
Room is open to the public from 9 am. 10 4 p.m. on
Laboratory business days.

The HSWA Module VIII specifies that certain periodic
reports be prepared (i.e., quarterly reports and
monthly programmatic status reports) and submitted
during the course of the RFI/CMS process. Results of
the OU 1086 RFI field investigation will be reported in
three principal documents: quarterly technical progress
repors; phase repons; and the RFI Report. RFI phase
reports, which summarize results of initial site
characterization activities and describe any plann
follow-up activities, will be generated as SWMUs '
SWMU Aggregaie site characterizations are completed.
The RFI phase reports will be approved by EPA prior
1o proceeding with the subsequent field investigations.
At the conclusion of the RFI, the phase reports will be
compiled into an overall Final RFI Report due to EPA
in September 1998,

Conclusion

Ensuring the safe management of past, present, and
future waste requires the cooperation of government,
industry, and the public. The Laboratory is committed
to providing the public with information abourt the RFI
process such as this fact sheet. The laboratory will
continue o provide information concerning actions
taken during investigation and throughout the entire
cleanup process. If you have additional questions
about TA-15 or about the Laboratory’s Environmental
Restoration Program, please do not hesitate o call or
write:

Community Relations Project Leader

Environmental Restoration Program

Los Alamos National Laboratory

Box 1663, MS M314

Los Alamos, NM 87545

505-665-2127
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- Topographic Map of
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Soils Map
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TA-15 SOILS

SOIL LEGEND

CR Carjo loam
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HR  Hackroy Rock outcrop complex
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TV Totavi gravelly loamy sand

1763700

Soils data bgsed on Nyhan, J. W., et al., "Soil Survey of
Los Alamos County, New Mexico," Los Alamos Scientific
Laboratory report” LA-6779-MS (1978).

Soil unit boundaries are derived from interpretation of
unrectified cerial surveys and may be in error by 250 feet
or more.
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v\ Grid provides NMSP coordinates, in feet

Grid interval, in feet: 1000
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Fieldd and Laboratory investigation Methods
C.1 Introduction

C.1.1 Approach

This chapter has been prepared to describe, in one piace, the common
elements that apply to the conduct of field investigations at all OU 1086
SWMUs. The objectives and technical approach for investigations at the OU
1086 are described in Chapters 1-10 of this work plan. Key concepts presented
there inciude:
1. OU-wide investigations which tocus on general environmental

characteristics and ambient levels of contaminant indicators.

These investigations provide the framework within which

SWMU-specttic data will be evaluated.

2. SWMil-specific characterization which focuses on the nature

and extent ot contamination and the potential waste for
rmigration.

3. Identification and planning of explict phases of investigation.

Evaluation of analytical data and reassessment of data needs

at intermediate stages (according to the decision analysis and
observational approaches).

Listed below are several general concepts that apply 1o most of the OU 1086
field investigation.
1. Radiological comamination due o uranium and its daughter
decay products is a general characteristic of OU 1086 and a
primary focus of SWMU-specific investigations.

2. For most OU 1086 SWMuUs, release of any hazardous
sonstituents has been associated with the release of the
uranium. {Exceptions include photo labs and machine shops,

where the contaminants are sitver, organics and occasionally
chramium from chromic acid.}

3. Field surveys and field screening of samples can be used to
identify gross contamination and can serve as Level Vil data.

4. Field laboratory analyses can be used to quickly provide Level
111 data 1o help guide field operations.

C.1.2 Field Operations

This appendix identifies aspects of the Laboratory's implementation of the RFI
that are not duplicated in the SWMU-specific field sampling plans. Such aspects

include the standard activities that will be used to suppont field operations as
follows:

* health and salely aspeds of field operations,

* lLaboratory-required preliminary aclivities and support
procedures,

AFl Work Plan for OLI 1088 C-3
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entitication and documentation gf sampling locations,
sample handling and {aboratory coordination procedures,
stuipmen decontamination procedures, and

management of wastes generated by sampling activities.

C.1.3  Investigation Methods

OU 1086 field investigation methods are addressed in Section C.5 {Field
Sampling Methods) of this appendix and are tiered 10 the Laboratory’s
Instaliation Work Plan (IWP) (LANL 1991, 0553}, The methots presented in this
chapter are specific examples of the options identified in the IWP. In addition,
this chapter reterences the Laboratory's ER Program Standard Operating
Procedures (SOPs) (LANL 1992, 0411), Each of the brief method descriptions
given herein refers to the applicable SOPs for detailed methodology.
The methods described in Sections C.4 through C.8 in this ¢chapter include:
*  sampling methods;

* field sample screening methods {o identify grossily

contaminated samples at the point of collection (Levet IAl};

s in situ field survey methods to identify gross contamination
areas and {Level Iil);

* field 1aboratory measurement methods to provide rapid
quantitative or semi-quantitative sample analyses {Level /),
and

*  offsite analytical laboratory methiods (Level 1H).
The method descriptions are brief and provide some specific information that
defines the application. More specific information is provided by the individual
field sampling plan {such as sampling location or target depth of a borehole).
The method descriptions presented here are not intended to supplant or reduce
the imporiance of the Quality Assurance Project Plan (Annex Ui of this QU work
plan) and the govemning S0OPs (LANL 1991, 0411).

C.1.4 Data Analysis

The final section of this chapter gives a general discussion of data analysis

concepts that will be applied in assessing the meaning of collected information.
These concepts inciude (see Section C.10):

*  comparisons of sampie contaminant ievels, to background

action, screening levels, and cleanup levels calculated from
health-based risk assessment;

decisions to conduct additional sampiing or to stop sampling;
role of the decision analysis and observational approaches; and

* statistical methods.

HFl Work Pian for OU 1086 cC-4 June 1993
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c.2 Field Gperations

As ingdicated in the project schedule (Annex 1), several investigations, conducted
by teams, may be conducted concurrently al OU 1086 provided there is
sulficient funding. Each team will have individual responsibilities for health and
satety, sample identification, sarpie handiing and chain of custedy, and related
activities. Other operations may be shared across field teams, such as the field
laboratory ¢r an eguipment decontamination facility.

A field laboratory wili be ¢perated to pertorm all field laboratory anailyses
required by the site characterization plans described in Chapters 7 through 10.
The tield laboratory will be managed independently 10 assure rigorous QA/QC.

In this section, several aspects of field operations are described that are part of
many QU 1088 OU field operations. The applicability of this assumption to each

sampling plan in Chapters 7 through 10 is implied and is nol restaled elsewhere
in this OU work plan. :

C.2.1 Heaith and Safety

Annex |1l of this OU work plan presents the Health and $Safety Plan for ail field
activities for the OU 1086 RFI1. The plan gives information regarding known or
suspected contaminants (Table 1I-1} and personnel protection required for
diferent activities. All samples acquired under this work plan will be screened at
the point of collection to detect gruss contamination or conditions that may pose
a threat to the heaith and safety of tield personnel. The techniques fisted in
Section C.8 of this appendix, Field Sample Screening, will be used. In
paricular, gross alpha, gross beia, and gross gamma radiation surveys aiways

will be conducted. Applicable SOPs are contained in Chapter 2 of the ER
Program SOP document {LANL 1891, 0411).

C.2.2 Archaeological, Cultural, and Ecological Evaluations

Prior 1o initiation of field work, as part of the Laboratory's £ES&H Questionnaire
process, archaeological and ecological evaluations will be performed in all
areas where the surface is to be disturbed, vegetation is t0 be removed, or
invasive sampling is to be performed. Following the archaeoiogical and
ecological evaluations, a DOE Environmental Checklist {DEC) will be issued. It
is anticipated that the DEC will lead to a recommendation for a categorical
exclusion betore RF figld work begins on QU 1086.

C.2.3 Support Services

Physical services support during the field investigation will be provided by
Laboratory support groups ENG-3, ENG-5, Johnson Controls, and contractors.
Existing job ticket procedures will be used. The services these groups will

HF Work Plan tor OU 1086 c-5
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provide include, but are not limited to, back-hoe and {ront-end loader
excavations, moving pallets ot drummed auger cutlings and decontamination
solutions, ard setling up signs and other warning notices around the perimeter
of the working area.

.24 Excavation Permits

As part of the ES&H Questionnaire process, excavation permits are required by
the Laboratory prior to any excavation, drilling, or other invasive activity.
Acquisition of the permits will be coordinated with HS-3 and Johnson Controts.
Acquisition of excavation permits will be scheduled as appropriate for each
phase of tield work, All areas intended for excavation, drilling, or sampling

deeper than 18 in. will be marked in the field for formal clearance prior to the
WOIK,

€25 Sample Control and Documentation

Guidance for sampie handling is provided in Section 13 of Annex Il of the IWP.
Sample packaging, handling, chain of custody. and documentation procedures
are provided in the ER Program SOPs as follows:

*  General Instructions for Field Personnel

*  Containers, Sampling and Preservation

* QGuide to Handling, Packaging and Shipping of Samples
* Sample Control and Documentation

C26 Sample Coordination

A Sample Coordination Facility has been established by the ER Program in
Laboratory group EM-8 10 provide consisiency for all investigations, The
operation of this facility is detaited in Appendix N of the IWP. The applicable
S0P is:

Sample Control and Documentation

C.2.7 Quality Assurance Samples

Field quality assurance {QA} sampies of several types are collected during the
course of a field investigation. The definition for each kind of sample and the
purpose it {s intended to fulfill are given in Annex {l, Quaiily Assurance Project
Plan (QAP|P} of this OU work plan. The trequency with which each type ot field
QA sample is to be collected also is detailed in the field sampiing plans in
Chapters 7 through 10, as shown in the sampling tables presented in these
chapters,

RFl Work Plan for OU 1086 C-6 June 1993
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C.2.8 Equipment Decontamination

Decontamination is performed as a gualily assurance measure and a safety
precaution. it prevents cross contamination among samples and helps maintain
a clean working environment for the safety of personnel. Sampiing tools are
decontaminated by washing, rinsing, and drying. The effectiveness of the
decontamination process is documented through rinsate blanks submitted for
laboratory analysis. Steam cleaning is used for large machinery, vehicles,
auger flights, and coring tools used in borehole sampling. Decontamination
fluids, inciuding steam cleaning fluids, are considered wastes and must be
collected and contained for proper disposal. In the case of firing sites, the
decontamination fluids may be deposited back on the SWMU itself. The
applicable SOP is:

*  General Equipment Decontamination

C.2.8 Waste Management

This discussion is based on the guidance provided in Appendix B of the IWP.
Wastes produced during characterization sampling activities may include
borehole auger cuttings, excess sample, excavated soil from trenching,
decortamination and steam-cleaning fluids, and disposable materials such as
wipes, protective clothing, and spoiled sample bottles. In ditferent areas of QU
1088, several of the following wasie categories have the poiential 10 be
encountered: hazardous wasies, low-level radioactive wastes, and mixed
waste. Requirements for segregating, containing, characierizing, treating, and
disposing of each type and category of waste are provided in the applicable
SOP:

* RF-Generated Waste Managemenit

C.3  Standard Sutvey, Screening, and Analytical Tables

For the purpose of implementing all sampling plans of this RAFI work plan, a
standard table has been developed which identifies certain field operations and

sample analytical requirements. Table €.3-1 is an example of one of these
tables.

C.3.1 Samples and Sampling Methods

The four columns on the left side of Table C.3-1 identify the sampling or activity
to be conducted, the sampling location, and the depth interval (as appropriate),
and the sample identification number. The sampling methods or activities
identified in the first column are specificaliy defined beiow in Section C.5 Field
Sampling Methads.

RFI Work Plan tor OU 1086 0-7
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C.3.2 Survey, Screening and Analysis Methods

Consistent language has been adopted in this work plan to refer to tive
categories of measurements as detined below, to avoid confusion regarding the
type of measurement being discussed.

1. Field Surveys {(or "surveys”l. Direct reading or recording
instrumems are used to scan the land surface io make
measurements of in silv conditions. Typically, surveys provide
Level | or H data. Gamma radioactivily is a common target of
field surveys. Land surveys, geophysicai surveys and borehole
logging also are inctided in this category.

2. Field Screening ("field sample screening” or "screening”}.
Instruments or observations are applied to sampies at the point
of collection to measure the presence of gross contamination or
determine other properies of the sampte. Usually, screening
provides Level | data. Alpha radioaclivity is a common target of
field screening.

3. Field Laboratory Measurements {or “field laboralory analyses”).
These are sample analysis methods that require minimal
sampie preparation and are readily adaptable to mobile
{aboratory analytical equipment. These methods measure
contaminanis or other sample properiies at betier detection
limits, with better precision, or for different contaminanis than
can be obtained with field screening techniques. Level il data
are common, although Level | and Level Il procedures are
aiso used. Gross alphasbeta and gamma spectrometry
measurements on dried soil samples is a typical example.

4. Oftsite Analytical Laboratory Analysis. This calegory represents
the primary anatysis for which samples are coflected,
preserved, and sealed. Level il or IV data usually result.
Analysis for RCRA metals is a typicat application.

8. Gpecial Analysis (This category represents analyses which
require special methods such as, low-levei isotopic plutonium.)

in Table C.3-1, for each category of measurements, several measurement
techniques are identified by vertical columns. These represent the techniques
that will be used most commoenly for OU 1086 AF| samples. The individual
measuremant techniques represented by each vertical column are identitied in
the following sections of this appendix: Section C.4, Field Surveys; Section

C.6, Field Sample Screening; Section C.7, Field Laboratory Measurements; and
Section C 8, Offsite Laboratory Analysis,

C.3.3 Use of the Standard Screening and Analysis Table

The standard survey, screening, and analysis tables will serve two major
purposes. First, the tables will ciearly and concisely summarize the details of
each sampling ptan. These will give sampiing locations, indicates methods and
intervals, and identities the survey, screening, and analysis measurements for

RHFl Work Plan for QU 1086 C-o
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each sample as detailed in Chaplers 7 through 10. The tables will explcitly
identity the collection and analysis of tield quality assurance samples. The
tables also will provide much of the detail needed to estimate the costs of the
investigation.

The table will identify the sample selection and the number of sampies,
generally one (1) is shown. Included are guality control samples. Implicit in
these sampie tabies is the understanding that the numbers may change as a
result of the field laboratory measurements.

C3.4 Indicator Analyles

In most of the OU 1086 SWMU sampling plans, the following limited set of
analytes will be used to indicate the presence or absence of contaminants:

* gamma spectrometry
*  gross aipharbeta radioactivity
* lotal uranium

* selected RCRA metals, usually beryflium and lead, and
occasionaily mercury, silver, and chromium
*  high explosives

The specitic anatytical methods are defined in Section C.8, Laboratory Anatysis.

C.3.5 Additional Analyses

For certain PRSs, additional analyses are appropriate beyond those listed
above. Blank columns are provided in Table C.3-1 for listing other additional
analyses required at particular PRSs.

Ca Fleld Surveys

Field surveys (defined above in Section C.3.2) typically are primarily scans of
the land surface using direct reading or recording instruments. For this OU work
plan, these surveys include radiclogical and some geophysical surveys to
identify and retine locations such as for MDA-N, SWMU 15-007(a) as indicated
by other information and to identify the presence or absence of contaminants of
structures in the field. In some plans, these techniques are used to identify
locations for judgemental sampling. In other plans, they are used for preliminary
assessment of areas where contaminants are not expected. While negative field
survey results are not necessarily conclusive evidence of the absence of
contaminants, they can greatly minimize the probability that gross
contamination has been overlooked and can allow timely redirection of field
sampling.

RFl Wark Plan for QU 1086 ¢.10 June 1983
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C.41 Radiological Surveys

Radiological survey methods are addressed in Appendix G of this OU work
plan,

C.A.2 Geophysical Surveys

Field surveys will be performed with an electromagnetic instrument to confirm
the location of buried structures such as shafts and landtills and to trace the
path of buried metallic material such as piping. The selected geophysical
instrument will be able to delect all types of metal (ferrous and nonterrous) and
wilbe capabie of detecting a 2-indiameter metai line buried at adepth of
5 ft. A geophysicai survey to locate buried metal lines is typically performed by
continucusly observing the instrumem meter response while walking along
traverse lines that cross at a nght angie over the suspected trend of the buried
line. A typical spacing of the parallel traverse lines i1s 20 L. A geophysical survey
to locate buried metal structures is typically periormed by taking measurements
on a grid established over the suspected location of the structure. The spacing
tor measurements is determined by the size of the structure; the required
spacing may be as close as measurements taken at nodes on a 2.5- by 2.5+t
grid. Additional geophysical survey methods, such as resistivity and seismic, will
be utilized if appropriate. The applicable SOP is:

* General Surface Geophysics

C.4.3 Land Surveys

Land surveys will be used to document all sampling iocations and to locate
either former ar buried structures (where needed). Because sampling location
surveys will be done for all sampling points, it is not specifically identified in the
analytical 1able. In ali cases, the minimum precision requirements for the
surveys dre the same: piue or minus 1-ft horizontal and vertical. The

convenhional survey procedures used are documented by Laboratory Facilities
Engineering omganizations,

L5 Fleld Sampling Methods

C.5.1 Introduction

For the field sampling plans used in this work plan, a suile of specific sampling
methods has been seilected, and the details ot their use and application in the
field have been defined. For example, a "suriace soil sampfe” in this document
is specifically detined as representing a 0 to 6 in. layer of soil collected by a

hand scoop (see Subsection C.5.2.1), and a subsuriace sample is a soil sample
collected from 6 t0 24 in. in depth.

Setting these common definitions and using them unitormly in all of the OU
1086 QU field sampling plans provides several benelits:

AFl Work Plan for GU 1086 c-11
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consistency of field operations, comparabiiity of sample
analysis resulis from location to location, and the ability to have .
each sampling plan refer to a method defined in {his chapter

without reproducing the information in each plan. For each

method identitied betow. the specifically defined portion is

detailed. However, complete specitication of the method

requires additiona!l information that is reterenced to the

applicable SOP or provided in the tield sampling plan {e.g.,

nomingal or target depth for a borehole).

C52 Soll Sampling Methods
G521 Surface Soll Sample

Suriace soil samples are detined as samples taken from the tirst 8 in. of s0i.
This type of soil sample will be gathered using a stainless steet or Teflon scoop.
Care will be used to take the sample to a lull 6 in. depth and to cut 1he sides of
the hole verdically to ensure that equal volumes of soil are taken over the full 6-
in. depth the appiicable SOP is:

*  Spade ard Scoop Method

C522 Subsutface Soil Sample

To obtain subsurface soil samples to depths of about 24 in., the spade-and
scoop method will be used. Spades and shovels are used to remove surficial
material fo the required depth and a stainless steel or Teflon scoop is used 10
collect the sample. Care will be used to take the sample fo the full depth and to
cut the sides of the hole vertically 1o ensure equal volumes of soil are taken
over the full 6 in. depth. Unless otherwise specified, the sample interval willbe &
in. Devices plated with chrome or other materials are not acgentable for sample
coliection. The applicable SOP is:

*  Spade and Scoop Method

523 Undisturbed Surface Soll Sample

Undisturbed soil samples will be gathered from the first 6 in. of soil using the
ring sampler method. This method involves driving a 4-in.-diameter stainless
steel tube (ring sampler) vertically into the area 10 be sampled. The soil around
the ring sampler is then excavated so that the tube can be removed. An
undisturbed core sample is obtained by pushing out the soil in the ring sampler.
The applicable SOP is:

*  Stainiess Steel Surace Soil Sampler

C52.4 Manual Shatiow Core Sample

Small volume soif samples can be recovered from depths approaching 10 ft with
a hand auger or with a thin-wall tube sampier. The thin-wall tube sampier
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provides a less dislurbed sampte than that obtained with a hand auger.
However, it may not be possible to force the thin-wall tube sampler through
some soil or wif, and sampling with the hand auger may be the more viable
alternative. Usuaily it is not practical to use a hand auger or thin-wall sampler at
depths below 10 ft. The applicable S0P is:

* Hand Auger and Thin-Wall Sampler

C53 Shallow Boreholes

Severat OU 1088 sampling plans cail for core samples to be colfected from
shallow borehotes {imited o depths down 10 the tuft centerface where minirmal
penetration of contaminants is expected. For ease of seiup and rapid drilling of
shallow borehoies, the use of a light-weight drilling rig or a "driven-casing”
system may be preferred over other methods.

The stopping criterion described in Section C.5.3 will be used as appropriale
and the applicable SOP for shailow boreholes is:

*  Hollow-Stem Auger

C6 Field Sampie Screening

Field screening is defined earlier in Subsection 3.2. Screening measurements
are applied to samples and the point of surtace sample collection, 10 assess
conditions alfecting the health or safety of field personnel. Application of
screening for personnel health and safety is detailed in Annex il {(Health and
Safety Project Plam) of this OU work plan, individual sampling plans may not
explicitly identify the use or role of sample screening measurements. However,
the standard analytical table for gach investigation will indicate the
measurement (0 be made. in general, every sample taken at OU 1086 will be
screened for gross aipha, heta, and gamima radicactivity.

tn addition to the roie of sample screening i monitoring tor gross contamination
or other health and safety concerns, some QU 1086 OU sampling plans use the
sample screening information explicitly as Level | data for making decisions on
further sampling, or for selecting sample analysis options.

€61 Hadiological Screening

C.6.1.1 Gross Alpha

Field screening of samples for gross alpha contamination is conducted using a
hand-held alpha detector and a ratemeter. The detector is held close to the
sampie and is capable of detecting approximately 100-200 counts per minute
for an undried sample. The instrument cannot identify specific radionuclides.
The applicable SOP is:

* Total Alpha Surtace Contamination Measurements

AF Work Plan for OU 1086 C-13
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CH6.1.2 Gross Gamma and Gross Beta

Field screening of samples for gamma radioactivity will be done using a hang-
held gamma detector probe and ratemeter as a gross indicator of potentiat
confarnination. The delector is held close 1o the sample and s capabie of
identitying elevated concentrations of certain radionuciides as an increased
ratemieler reaging above instrument background levels. The applicable SOP is:

*  Measurement of Gamma Radiation Using a Sodium lodide
{Nal} Oetector

C.7 Fleld Laburatory Measurements

The scope and nature of field laboratory measurements to be used in support of
investigations at QU 1088 are defined in this seclion. The field faboratory will
provide fast turn-arourkd analysis of samples for a limiled number ol analytical
methods. The technigues used in the field laboratary give prirmarily Level 1l data,
although some are Levei | or Level Il methods a8 noted below. The field
laboratory methods pravide better quality information or lower detection limitg
than can be oblained with field screening or survey. In some cases, they
provide a type of information that cannot be oblained with field screening or
survey techniques. The intended uses of the field laboratory resulls are:
1. Guidance to Field Operations. The use of a field laboratory can
provide fast turn-around results 1o aid in directing the course of
field work, thus increasing the efficiency of field operations.

2. Judgemental Sample Selection. Field iaboratory anailyses of
knowledge-based {judgementall samples ¢can enhance the
effectiveness of the investigation. Based on field laboratory -
analyses, additional sampies having particular characterisfics
can be selected:

. those with no deteciable contaminants 10 define the
edge of a plume;

. those with the highest levels, 1o identity contaminants
during source characterization.

3. Analytical Sample Load Reduction. Field laboratory provides
the capability to quickly and inexpensively assess samples for
selected analytes. AS a consequence, the submittal of a smaller
number of samples to an off-site anaiytical laboratory can be
justified by a base of lower quality measurements. This
approach provides assurance that high quality measurements
are representative and sufficient for decision making and can
limit the number of samples that must be sent for more costly
analysls at an offsite analytical laboratory.

4. Setl Department of Transportation requirements for packaging,
€.

5. Establish that analytical laboratory fimits for samples will not be
exceeded.
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The selection of sampies to be submitted to an offsite analytical laboratory,
based on field {aboratory resuits, is required in the QU 1086 QU tield
investigation. The criteria to be used for making this selection depend on the
focus and goals of the particular investigation, described in the PRS-specific
sampling plans (Chapters 7 through 10 of this QU work plan).

C.7.1 Radiological Measurements
C7.11 Gross Alpha and Gross Beta Radioactivity

Measurements of gross alpha and beta radioactivity can be used to assess the
presence of plutonium, uranium, and americium in sampies, although
identification of the individual radicnuclides is not possible by this method.
However, uranium is the only metal of these three expected on OU 1086. These

Level I} measurements can be used to guide field operations or to bias sample
selection.

The method uses a thin-walled Nal detector and dried soil samples in a fixed
geometry. A measurement time of approximately 15 to 20 min is typical.
Detection limits are approximately 4-10 pCi/g for alpha emitters and 5-12 p/Cig
for beta emitters. Additional detail is given in Annex Il of this QU work plan and
inthe ER Program Generic QA Plan. The applicable SOP is:

¢ Screening Soil Samples for Alpha Emitters

C.7.1.2 Gross Gamma Radioactlvity

Gross Gamma radioactivity wiil be determined to find the total amount of
gamma emitters.

Gamma spectrometry can be used to quantify gamma-emitting radionuclides in
soil sampies. Rapid turn-around analysis can be Level |l or Level ill quality
using personal computer-based, multichannei anaiyzers (MCA) and Nal or
germanium photon deteciors. An example is a Canberra MCA with a Ludlum
44-10 Nal detector, although many equivalent instruments are available. Dried
soil sampies in fixed geometries can be analyzed in approximately 20 to 30 min
with a detection limit of about 5 pCi/g for radionuclides such as Cs-137
(detection limits are isotope-specilic). The applicable SOP is:

* Use of Gamma Spectrometry Systems as a Screen for Gamma
Ray-Emitting Radionuclides in Soil Samples

C7.2 Metals

X-Ray fluorescence analysis can be used in the field for a rapid turn-around

analysis for many metals, including uranium, lead, mercury, chromium, and
silver.

Laser induced breakdown spectroscopy can be used in the field for beryllium
determinations.
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C73 High Explosives

Feld screening for high explosives (HEs) will employ the Bayios spot test for
HEs {Baytos 1991. 0741).

C7.4 Organic Chemical Measurements
C.7.4.1 Volatile Organic Compounds

To guide field operations (primarily drilling), rapid turn-around Levet I anatysis
might be needed to identify and quantity volatile organic compounds (VOCs).
The Laboratory's transportable purge-and-trap GC/MS can provide qualitative
and guantitative analyses of most VOCs with boiling points below 200
degrees Celsius that exhibit low or sfight solubility in water. Volatile water-
soiuble compounds also can be detected with higher delection limits. The
applicablie SOP is:

* Portable Gas Chromatography jor Field Screening of Volatile
COrganic Compounds

CA  Ofisite Laboratory Analysis

In Subsection C.3.2, taboratory analysis levels are defined as they are used in
this OU work plan. Oftsite laboralory analysis are intended to provide the
highest quality (Leve! {I/IV}) data required. As described in Subsection C.2.6,
samples 1o be submilted to an offsite analytical laboratory will be coordinated,
handled, and tracked by the ER Program Sample Coordination Facility, The
standard list of analytes and guantification limits is given in Annex It of this OU
work plan and in the £R Program Generic QA plan. Standard commercial
laboratory procedures will be modified as described in Section C.7.1 and Annex
1§ of this OU work plan,

Some OU 1086 QU sampling plans rely exclusively on Level |1l data to suppor
their objectives. Other plans use Level /il data for tield guidance and use the
higher guality results for limited purposes. As discussed in Section C.3, the
standard survey, screening and analysis tables identify the analyses for which
each sample is submitted. Identification of methods frequently listed in the
standard table tollows.

Garmnma Spectrometry. Radionuclides are guantified by measurement of gamma
ray photon emissions. Pertinent 10 this QU work pian, this method yields the
levels of gross gamma radioactivity.

Total Uraniym. Analysis will be done by LANL HSE-9 methods following sample
digestion using EPA method 3050.

Semivolatile Organics (SYQCs). The EPA standard method (SW 8270) will be
used 1o quantity semivolatile organic compournds.
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S ed RCRA Metals. The EPA standard method {SW 6010) will be used to
quantify the following metals;

uranium, beryllium, lead, mercury, silver, and chromium

o8 Data Analysis

Several aspects of data analysis are integral to the use of the phased
investigation and decision analysis approaches described in the IWP and in
Chapter 4 of this OU work plan. An overview of several aspects of data analysis
pertinent o the QU 1086 is given below.

C.9.1 Phased Sampling

Phased sampling involves the initial collection of one set of samples and/or data
with the results of measuremenis from this first set used o determine it
additional sets of samples are required. Thus results from the initial
investigation guide the selfection of subsequent sampling. Aithough unbiased
estimates of population parameters can be based on a single set of samples,
efficient and cost-etffective data practice entails the use of the first set of
samples to determine the number of additional samples and their optimum
locations for the required accuracy of the estimates. Subsequent sampling is
used to give a more detailed characterization of the area, if required, and to
contirm the predictions and parameter estimates of the earlier stages.

The phased approach has been used 10 guide sample or data collection and
chemical analysis for the QU 1086 RFI 1o the exient possible. Analytical resuits
for the first set ot the samples collected will be evaluated to determine if further

analysis is necessary and to provide guidance tor minimizing required analyses
on subsequent samples,

Decisions 10 Conduct Additional Sampling. Within some of the individual
sampling plans, oplions are presented to expand the scope of sampling based
on immediate information trom field surveys, sample screening, and field
laboratory measurements. These options allow the area covered by a sampling
program to be adjusted.

After review and evaijuation of analytical data from initial sampling, a decision to
conduct subsequent investigations wiil be based on a need to further
characterize contaminant concentrations, vertical and lateral extent, or

migration along particular pathways, dependent upon objectives of the given
PRS investigation.

Decisions Not to Condugt Additional Sampling. Characterization investigations
may be terminated on the basis of one of several criteria as follows:
1. Atmany PRSs, contamination is unlikely to exist above cleanup
levels or even background or action leveis. In a number of
these cases, initial results will be sufficient 1o determine that no

significant contamination is present and that no further action is
necessary.
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2. In some cases, data from indial characterization may identity
significant levels of contamination, but the nature and probabie
extent of contamination may indicate an easily remediated
siluation. A commonly encounterad example is collected piles
of soil and debris or soil hot spots. In gsuch cases, 4 may De
jutdged rmore appropriatle to remove the coniamination as a
voluntary corrective aolion than o do further characterization,

3. initial characierization may identify waste types or contaminant
situations for which the most appropriate approach is the
conduct of a pilot study to assess options for treatability or
remedial alternatives.

4, Further characterization may be cuntailed so that effective
planning of a comreclive measures study can provide additional
gwdaﬂce

CISIG pach. in all of these siluations, the decision analysis
approacb qescrzbed in Agpendxx of the WP, will be used to ensure that the
decision-making process, with regard to additional characterization sampling,

will be systematic. This will be documented by formal reports of data
assessment,
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Figure D-10

Rast Room Installation, Bidg B-23, TA-15 (ENG-C 17352)
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APPENDIX E

NATIONAL ENVIRONMENTAL POLICY ACT
AND RELATED DOCUMENTS

The NEPA evaluation and document preparation for TA-15 is an ongoing
process. Updates to this section will be made as documents become available.

The status of TA-15 NEPA work as of June 15, 1993 is as follows:
Rescriptive Title Status of Document
+ NEPA
DOE Environmental Checklist (DEC) In progress
»  Cultural Resources
Initial Survey summary Submitied, see section E.1

Final Report In progress

+ Biological Resources

Initial Survey Report Submitted, see section E.2
Final Repon In progress

RF} Work Plan for OU 1088 E.1 June 1993
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EA Blological Resource Summary

E.1.1 Introduction and Further Information

During 1992, field surveys were conducted by the Biological Resource
Evaluations Team (BRET) of the Environmental Frotection Group (EM-8) for
Operable Unit (OU)} 1086, Technical Area (TA)-15 Site Characlerization. Further
information conceming the biological field surveys for this OU is contained in
the full report *Biological and Flood Plain/Wet Land Assessment for
Environmental Restoration Program, OU 1086." The biclogical assessment
contains specific information on survey methods, results, and mitigation
measures. This assessment will also contain information that may aid us to
define ecological pathways and vegetation restoration.

Elz2 l.aws

Field surveys were conducted for compliance with the Federal Endangered
Species Act of 1973; New Mexico's Conservation Act; New Mexico Endangerad
Plant Species Act; Executive Crder 11980, "Protection of Wetlands”; and
Executive Order 11988, *Floodplain Management”; 10 CFR 1022; and DOE
Order 5400.1.

E.1.3 Methods

The surveys had three purposes: (1} to determine the presence or absence of
any critical habitat for any state or federal sensitive, threatened, or endangered
plant or animal species within the operable unit boundaries, (2} to identify the
presence or absence of any sensilive areas such as floodplains or wetlands that
may be present within the areas to be sampled and, if such an area is present,
its extent and general characteristics, and {3} to provide additional plant and
wildlife data concerning the habitat types within Operable Unit 1088, These data
provide further baseline information about the biclogical components of the site
that will enable site characterization and determination of presampling
conditions. This information also is necessary to support the National
Environmental Policy Act (NEPA} documentation and determination of a
Categorical Exclusion of the sampling plan for site characterization.

This RF1 work plan proposes to collect sediment samples and surface and
subsurface samples. The sediment samples are to be taken from existing
sediment basins within canyons located in the permeable unit. Scil samples
may be collected from the subsurface where appropriate.

After searching the data base maintained in EM-8 containing the habitat
requirements for all state and federaily listed threatened or endangered plant
and animal species known to occur within the boundaries of Los Alamos
National Laboratory and surrounding areas, researchers at the Laboratory
conducted a Level il habitat evaluation survey. A Level Il survey is performed
when areas are present that are not highly disturbed and could potentially
support threatened or endangered species. Techniques used in a Level il
sutvey are designed 1o gather data on the percenfage of cover and the density

B Work Plan for QU 1086 E.2 June 1993
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and frequency of both the understory and overstory components of the plant
community.

The habttat information gathered through the figld surveys was then compared
with the requirements for species of concern as identified in the data base
search. If habitat requirements were not met, then no further surveys were
conducted and the site was considered cleared for impact on state and federally
listed species. If habitat requirements were met, species surveys were done in
accordance with preestablished survey protocols, which often required ceriain
meteorclogical or seasonal conditions.

in each location, the National Wetland Inventory Maps and field checks were
used to note all wetlands and floodplains within the survey area. Criteria
outlined in the Corps of Engineers Wetlands Delineation Manual (Federal
interagercy Commitiee for Wetland Delineation 1989, 0631)) was used to note
characteristics of wetiands, floodplains, and riparian areas.

E.1.4 Spacies identified

Data base searches indicated thatl the species of potential concern for this
operable unit are those Histed in Table E.1-4.

E.1.5 Resuits and Mitigation
E.1.541 Threatened, Endangered, and Sensitive Species

Sensitive and endangered plant species may need to be surveyed further if
specific sampling activities are proposed within any sensitive habitat. Each
species has ifs own seasonal survey restrictions due to its flowering or
emergence dates. BRET must be provided with specific sampling site locations.
These data will help BRET to determine the necessity for surveying for a particular
plant species. During the field season of 1992, each protected plant species was
sought during the habitat evaiuation surveys; none were found. However, the
survey did not coincide with the blooming season of all the listed plants.

As a result of a habitat evaluation and previous data on the operable unit,
several of the previously listed animal species may occur within or near the
operable unit. These species are the Nonthern Goshawk, Jemez Mountains
salamander (Flethodon neomexicanus), and the spotted bat {Euderma
maculaturm). These species are discussed in more detail below. The remaining
anirnal species listed above are dismissed from further consideration because
more specific suitabie habitat components are lacking or because the species
have not been located on habital more suitable to them in other areas of the
Laboratory.

The Northern Goshawk is found in dense, mature, or old growth coniferous
forest, The highest percentage of nests in Los Alamos County are found in
ponderosa pine/Gambel oak {Pinus ponderosa/Quercus Gambelil), ponderosa
pine/gray oak (Quercus grisea), and mixed conifer/fGambel oak habitat types.
The mixed conifers inciude white fir (Abies concoior), Douglas-fir (Pseudotsuga
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Table £.1.4 Species of Polential Concermn .
Common Name Scientific Name Federai Federsi State
Endangered Threatened | Proposed Candidate Endangered
!
Bald eagle Hallagetus E X ; X
lecocephalus
| |
Peregrine falcon Falco peregrinus X “ X
Mexican spotted owl | Strix occidentalis # X
lucida
| i
Northemn goshawk Accipiter gentilis ; i X
;
Willow flycatcher | Empidonax trailli X X
extimus
Spotied bat Euderma rmaculatum | X X
Jemez Mountains Flethodon X X
salamander neomexicanus
Broad-billed Cynanthus [atirostris X
hummingbird g
Comimon black hawk | Buteogallus X
anthracinus
Misissippi kite Ictinia mississippiensis X
Grama grass cactus | Toumeya X X
papyracanthus
Wood lily Lilium philadelphicum X
Wright's fishhook Mammillaria wrightii X
cactus
Santa Fe cholla Opunita viridiflora
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Menziesi), and ponderosa pine {(Kennedy 1987) All of the above habitat types
are represented in the operable unit. Travis (1992, 0869) reports observations
of possible breeding pairs in TA-15, The following measures shall